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ABSTRACT 

Two parks are studied as successful examples of protected 

natural areas in developing countries to demonstrate the Importance 

of addressing local human needs while caring for the park ecosystem. 

Nominated as successful in a survey of park experts, Pakistan's Klrthar 

National Park and Nepal's Royal Chltwan National Park are presented as 

case studies. Strategies reported to be successful 1n dealing with 

conflicts with local human populations in 28 protected areas in 18 

countries are also discussed. The need for cultural sensitivity by 

land use planners and managers 1n protecting and creating sustainable 

natural areas is stressed. 
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CHAPTER 1 

INTRODUCTION 

This study is an Investigation Into the management schemes 

of several protected natural areas (parks or reserves) which have 

attempted to generate positive relationships with local populations. 

Much of the present day conservation literature focuses solely on 

biological conservation of species of flora and fauna, suggesting that 

optimal management of protected areas should exclude human activity 

other than research. However, with the earth's ever-increasing human 

population, and the resultant increase in resource competition, there 

1s a growing argument for the Inclusion of human use in the protected 

natural area management strategies. 

This thesis addresses the hypothesis that protected areas are 

most likely to survive and prosper when supported by local populations. 

Such support 1s most likely to occur when locals benefit from the 

protected area (Fox, 1983; Gardener and Nelson, 1981; Hallfter, 1981; 

H111, 1983; McNeely and Pitt, 1985; Ret1, 1986). 

In many Third World countries, the Idea of setting a portion 

of land aside for protection has historically been an alien concept to 

those who live 1n and around the proposed area. These protected areas 

have commonly been established and run by foreign scientists or colo

nial hunters, frequently for wealthy tourists who have little interest 

in or connection with the surrounding local culture. Local cultures 
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have often been uprooted from their traditional lands and excluded from 

realizing any benefits from the protected area. Local animosity toward 

the park or reserve has been common, and has, during desperate times, 

resulted 1n serious destruction (Lus1g1, 1981; Western, 1982). 

It 1s the contention of this thesis that the Inclusion of 

surrounding cultures 1n the management strategies of protected natural 

areas will strengthen the bonds between them. Stronger connections 

between local cultures and protected areas are of critical Importance 

in the future sustainabinty of both. 

The objectives of this thesis are threefold: 

1. To present examples in which specific strategies have led to 

Improved sustainabil1ty for protected areas and local 

populations, 

2. To detail the reasons for success of these specific strategies, 

and 

3. To act as a reference for protected area managers and planners 

who are attempting to improve relations with local populations 

while maintaining or Improving the health of the rest of the 

ecosystem. 

The remainder of this work 1s divided into several sections. 

The literature review, Chapter 2, includes definitions of the concepts 

of boundary conflicts and protected areas, and a description of the 

various ways 1n which park Integration with the local population has 

been attempted. 
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Chapter 3 provides an explanation of methods used 1n this 

study. Chapter 4 presents actual park management strategies meant to 

address specific conflicts with local populations. Two protected areas 

have been selected for 1n-depth study: Nepal's Royal Chitwan National 

Park and Pakistan's Kirthar National Park. 

The final chapters explore the two protected areas 1n order 

to identify their political and sociological history, and to outline 

management strategies attempted and the results of these strategies. 
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CHAPTER 2 

LITERATURE REVIEW 

Historically, development and management strategies for 

protected areas have specifically excluded consideration of local 

cultures and have, as a result, tended to fall. This outcome is 

particularly evident when more than one culture is involved: the 

imposition of "First World" (industrialized nations') values and 

methods on "Third World" (non-industrialized societies') cultures 

has met with substantial failure 1n many areas of development (Firey, 

1960; Marks, 1984; Todaro, 1985). 

A blatant example of one such disaster occurred 1n Kenya in the 

1960s. The colonial government turned over management of the Ambosell 

basin, a popular tourist stop for viewing wildlife, to the Haasal's 

Kajido County Council. This council, 150 km away from the basin, 

represented a 20,000 km2 district of Maasailand, of which Ambosell was 

a critical part. The Maasal pastoral1sts were dependent upon watering 

holes in Amboseli for their stock during the dry season. They tradi

tionally used migratory wildlife as a form of insurance during 

extended drought, as the wildlife were hardier and more plentiful 

than cattle. The Maasal Initially agreed to set aside a stock free 

area 1n the Ambosell basin to protect the wildlife assets of the 

Council (Western, 1982). 
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Maasai stock multiplied in the next eight years, Intensifying 

conflicts with wildlife over resource use. AmboseH's ecosystem was 

rapidly deteriorating. Conservationists were putting pressure on the 

Kenyan government and the County Council to make Amboseli a National 

Park, which would completely eliminate Maasai use of the basin. The 

Maasai pastoralists lobbied for land tenure, claiming that the benefits 

from tourism 1n the area went exclusively to the Council, the govern

ment, and the tourists. Since Maasai stock were in such good condi

tion (mostly due to newly introduced western veterinary medicines), 

they had no more use for the insurance that wildlife previously 

provided. 

The Maasai, to protest the potential loss of their traditional 

dry season lands, speared many of the rhinoceros and elephant. The 

government then was forced to set about addressing the needs and 

culture of the Maasai through programs intended to make the protection 

of Amboseli profitable and beneficial both economically and education

ally to the local Maasai. 

As a direct result of these programs, which Involve the Maasai 

1n the tourism industry, pressure on the ecosystem of the park has been 

ameliorated: 

One direct measure of the Improved circumstances . . . 
since 1977 can be gauged by the Increased numbers of 
wildlife 1n the ecosystem and especially the park. . . 
(Western, 1982:307-308). 

This example sets the stage for this study. In order for a 

protected area to become more sustainable, the local community must 

benefit from its presence; these benefits occur when the local 



community 1s vitally involved 1n the planning, development, and Imple

mentation of management strategies for the protected areas. Local 

participation in protecting natural areas 1s essential. Without local 

support, the protected areas must be primarily sustained by more dis

tant national governments or international organizations. If priori

ties shift or resources dry up on those levels, a park without local 

support will have nowhere to turn. A park integrated into the local 

culture, however, will have that support to sustain protection of its 

ecology during lean times. 

Four main concepts are to be defined with the following sec

tions: protected natural area, "sustalnabllity" (for both protected 

areas and their surrounding communities), threats to natural areas, and 

boundary issues. Examples of management strategies are then presented 

as further background information. 

Protected Natural Areas 

Whereas species and ecosystems were conserved 1n simpler times 
by the low level of technology, cultural controls on over-
exploitation, and man's relative ecological humbleness, other, 
more explicit, conservation mechanisms have become necessary 
as man's technology allows him to exceed natural ecological 
controls. One mechanism 1s the establishment of protected 
areas (McNeely and Pitt, 1985:2-3). 

There are many different ways in which areas can be protected. 

The International Union for Conservation of Nature and Natural 

Resources (IUCN) has defined ten categories of protected areas, out

lining management objectives for each (Table 1). These options are 

intended to protect natural areas while at the same time providing for 

sustainable development (McNeely and Miller, 1983). The present study 
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Table 1. IUCN Protected area management objectives and 
categories.—From McNeely and Miller, 1983. 

I. Scientific Reserve/Strict Nature Reserve. To protect 
Nature and maintain natural processes 1n an undisturbed 
state in order to have ecologically representative 
examples of the natural environment available for 
scientific study, environmental monitoring, education, 
and for the maintenance of genetic resources in a 
dynamic and evolutionary state. 

II. National Park. To protect natural and scenic areas of 
national or international significance for scientific, 
educational, and recreational, uses. 

III. Natural Monument/Natural Landmark. To protect and 
preserve nationally significant natural features 
because of their special interest or unique charac
teristics. 

IV. Managed Nature Reserve/Wildlife Sanctuary. To assure 
the natural conditions necessary to protect nationally 
significant species, groups of species, biotic commu
nities, or physical features of the environment, where 
these require specific human manipulation for their 
perpetuation. 

V. Protected Landscapes. To maintain nationally signifi
cant natural landscapes which are characteristic of the 
harmonious interaction of Man and land, while providing 
opportunities for public enjoyment through recraation 
and tourism within the normal life-style and economic 
activity of these areas. 

VI. Resources Reserve. To protect the natural resources of 
the area for future use, and prevent or contain 
development activities that could affect the resource 
pending the establishment of objectives which are based 
upon appropriate knowledge and planning. 

VII. Natural Biotic Area/Anthropological Reserve. To allow 
the way of life of [human] societies living 1n harmony 
with the environment to continue undisturbed by modern 
technology. 



17 

Table 1.—Continued 

VIII. Multiple-use Management Area/Managed Resource Area. 
To provide for the sustained production of water, timber, 
wildlife, pasture, and outdoor recreation, with the 
conservation of Nature primarily oriented to support the 
economic activities (although specific zones may also be 
designed within these areas to achieve specific conserva
tion objectives). 

IX. Biosphere Reserve. To conserve for present and future 
use the diversity and Integrity of representative blotlc 
communities of plants and animals within natural ecosystems, 
and to safeguard the genetic diversity of species on which 
their continuing evolution depends. 

X. World Heritage Site. To protect the natural features for 
which the area was considered to be of World Heritage 
quality, and to provide information for world-wide public 
enlightenment. 
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addresses those protected areas which, by addressing local human needs, 

foster local support for conservation. 

The Idea of local support for development projects 1s gaining 

1n popularity. In 1982, a worldwide contingent of scientists, 

managers, planners, and other supporters of protected areas partici

pated in the World National Parks Congress. The 1982 Ball Declaration, 

drafted during this congress, reaffirmed the urgency for Increasing 

local support for protected areas 

. . . through such measures as education, revenue sharing, 
participation in decisions, complementary development schemes 
adjacent to the protected area, and, where compatible with 
the protected area's objectives, access to resources 
(Anonymous, 1983a:73). 

This need was also recognized during the 1981 General Assembly 

of IUCN in New Zealand and the 1982 IUCN Commission on Environmental 

Planning, which met in Morges, Switzerland. The lack of those cultural 

data which often determine the success or failure of conservation 

projects was noted during these meetings; "such data as do exist have 

not been assembled, nor analyzed from a conservation perspective" 

(McNeely and Pitt, 1985:5). 

From a slightly different perspective, Stewart Marks (1984) 

recognized this need as well, arguing for local control of resource 

management. Schemes for conservation of biological resources 1n devel

oping countries have repeatedly failed as a direct result of the lack 

of attention to local cultural dimensions by those 1n power. 

For precisely the reasons mentioned above, cultural data are 

becoming Increasingly important to those agencies which fund conserva

tion projects in developing countries. The Wildlands and Human Needs 
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Program, developed by the World Wildlife Fund (WWF) with co-funding 

from United States Agency for International Development (USAID), 1s 

Intended to resolve conflicts between conservation Interests and local 

human use of resources, particularly 1n poor rural areas where subsis

tence depends on the use of these resources. In addition to Improving 

the quality of life for the rural poor while protecting wildlands, the 

goals of long term sustalnabllity and self-sufficiency are a main focus 

of this program (McShane, 1988). 

The World Bank, another major funding agency for development 

projects, has recently revamped its staff to Include ecologlsts and 

anthropologists among the economists, and has overhauled policies 1n 

order to include environmental and cultural considerations when funding 

projects. This sevenfold increase of environmental positions to World 

Bank staff comes despite a major cut 1n other staff positions (Holden, 

1988), and is an indication of a definite priority shift 1n an arena 

traditionally dominated by "hard" science and growth-oriented 

economics. 

Although these very important needs are gaining worldwide 

recognition, there 1s a notable lack of systematic categorization of 

management issues for protected areas 1n the literature. Methods for 

categorizing both cultural data and management Issues would be useful 

1n addressing the above needs. With such methods at hand, protected 

area managers facing boundary conflicts would have a tool for assessing 

actions taken by other park managers 1n similar situations: a compila

tion of strategies which seemed to be most useful for ameliorating the 

problem. 
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SustalnablHty 

What constitutes susta1nabH1ty for a park? Is this separate 

and distinct from what constitutes sustainablHty for the surrounding 

community? Ecosystem sustalnabiHty 1s most often described as being 

related to stability and diversity: "generally . . . diversity of 

organisms and populations leads to more stable, more resilient, 

ecological systems" (Huebner and Holden, 1988:10). 

Issued in 1982, the World Charter for Nature Includes these 

directives concerning protected area sustalnablHty: 

(a) Living resources shall not be utilized in excess 
of their capacity for regeneration; 

(b) The productivity of soils shall be maintained or 
enhanced through measures which safeguard their 
continuing fertility. . . (Anonymous, 1983b:67). 

Long-term sustalnabllity projections for protected natural 

areas may be derived from the examination of such phenomena as trends 

1n biological diversity and stability, tourism income, research grants, 

or poaching. 

Each park or reserve has its own particular official goals 

for the future, and its own stated policies designed to aid 1n 

attaining these goals. Many of these official goals may differ from 

the opinions of the park managers or staff ecologists. However, 

interest in sustalnabil1ty and self sufficiency of protected areas 1s 

becoming universal; the differences of opinion seem to Involve only 

the methods to achieve these objectives. 

Sustalnabllity for surrounding communities may not be as simple 

to measure. The United States Forest Service has as a goal "community 

stability" for the rural areas which surround the national forests, but 
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methods for measurement and Implementation procedures for this goal are 

unclear. This is possibly due 1n part to the elusive nature of the 

definition of "community stability". One very general description, 

from the Forest Service Handbook, has been Incorporated Into the 1985 

Resource Planning Act and the 1986 Code of Federal Regulations. This 

is "a community's capacity to handle change without major hardships or 

disruptions to component groups or Institutions" (Forest Service 

Handbook, quoted in Huebner and Holden, 1988:4). 

The above authors have fit the term "community stability" into 

four possible conceptual frameworks, each of which defines the term and 

suggests strategies for its achievement: status quo; growth and 

development; controlled growth; and quality of life. Each one of these 

definitions has been utilized by the Forest Service 1n various 

situations, and each one has required a revision of procedures and/or 

policy 1n order to meet the "community stability" objective (Huebner 

and Holden, 1988). 

Measurement of community stability 1s elusive, but tends to 

fall Into one of the above categories, and is most often put Into 

economic terms and subjected to Input-output analyses (Todaro, 1985). 

The major shortcoming of this method is that 1t 1s culture-specific. 

Many communities around the world's protected areas are not monetary 

economies, and input-output analysis for subsistence societies has 

proven to be inadequate for the same reasons as for industrialized 

societies: there's more to life than just money or food. Quality of 

life and maintenance of traditional values are very difficult to 

quantify in order to enter Into Input-output analyses. 
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How, then, can community stability or sustalnabHity be 

measured, predicted, and ensured? Attention to culture and situation-

specificity 1s a prime Ingredient which has been missing from many 

failed conservation projects (Firey, 1960; Zube, 1986). In their 

Wildlands and Human Needs Program, the World Wildlife Fund (WWF) has 

explicit guidelines and strategies for encouraging susta1nabH1ty. 

These include assuring that the "projects address real needs, abilities 

and limitations" through local Involvement in the planning phases and 

the use of local materials, personnel, technology, and funding 

throughout the projects (McShane, 1988:18). 

For the purposes of this thesis, assessment of sustainablHty 

outside protected areas will be based in part on whether human needs of 

food, shelter, education, and health care are being met or improved. 

Attention 1s paid to the level of diversity in the economic and 

subsistence activities of the local people. Historical studies have 

shown that community "stability ... 1s best not based on a single 

seasonal, highly cyclical, industry" (Huebner and Holden, 1988:10). 

Threats to Parks 

In a recent International survey of 135 park managers (MachUs 

and Tichnell, 1985), the response centered around an essential core of 

interrelated threats to park welfare. These threats were considered to 

be caused by both humans and nature, with 65 percent caused solely by 

humans, 12 percent solely by nature, and 23 percent of the reported 

threats attributed to the combination of humans and nature. Over two-

thirds of the threats were considered to be either partially or totally 
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from Inside the park boundaries themselves. The threats and their 

perpetrators are broken down by categories. The ten most reported 

threats are, not surprisingly, poaching, lack of management personnel, 

removal of vegetation, erosion, local attitudes, conflicting demands on 

management, fire, human harassment of animals, loss of habitat, and 

trampling of vegetation (MachUs and Tlchnell, 1985:48-57). 

The interrelatedness of these categories 1s quite apparent; for 

example: trampling, fire, removal of vegetation, and poaching are due 

at least in part to local attitudes, and the first three lead to 

erosion and loss of habitat. It seems likely that with an Increase of 

effective management personnel, other problems could be ameliorated. 

However, in discussing the conflict between local populations and park 

management, a wildlife research officer says 

an increase in law enforcement, even though desirable, may 
Increase the conflict, 1f present park objectives are main
tained. A new policy, to include a more flexible approach to 
the needs of rural populations, 1s required (MachUs and 
Tlchnell, 1985:96). 

It 1s suggested here that a positive change in local attitudes 

would result 1n a lessening of the threats to the rest of the system. 

How does this positive change come about? By involving the local 

population in the park; they will contribute to it to the extent that 

they have a stake 1n Its health and survival. 

Boundary Issues 

It is widely held that biological diversity 1n nature is 

desirable, and that an important reason for protecting a natural area 

1s to mitigate the current rate of species extinction (Anonymous, 
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1983b; Morado, 1988). In order to address ecosystem sustalnabiHty and 

maintenance of biological diversity, protected area boundary issues 

must be discussed. 

The area of land, and more specifically, the area-to-perimeter 

ratio fouMd in protected areas, is almost universally too small to 

sustain biological diversity for the inhabitants without substantial 

management Intervention (Schonewald-Cox and Bayless, 1986). Because of 

this, the issues of boundary effects and adjacent land use, both type 

and Intensity, are crucial to an understanding of protected area man

agement. Geological characteristics and geographic location, pollution 

and species distributions, local cultures, laws and enforcement all 

factor into whether an area is truly protected. 

Boundary effects are a result of "how externally derived 

processes interact with Internal processes and pre-existing species 

distributions" (Schonewald-Cox and Bayless, 1986:310). In the above 

discussion on threats to parks, external forces acting within the 

protected area, i.e., humans coming into the park and causing damage, 

were most often cited as the managers' major concern. However, 

boundary issues also Include fauna and sometimes flora crossing park 

boundaries, and Intruding onto adjacent lands, causing damage and 

feelings of m-will toward the park by local land owners (Tables 2 and 

3, p. 31; Table 4, p. 33). 

Management Strategies 

Land use and resource conflicts between adjacent human popula

tions and protected areas are often the result of increases in the 
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human population and the consequent Increases 1n demand for basic 

necessities (Marks, 1984). Present management strategies are based on 

a history of lower human demand for resources and lower pollution 

levels. Use of force to deal with conflicts between local populations 

and protected areas was common. This type of management strategy 1s no 

longer working. Even though penalties for trespassing onto protected 

lands or for killing crop-destroying park animals may be severe (jail, 

fines, or even death), people are needy enough to take that chance 

(Sharma, 1989; Lus1g1, 1981). Is there any way to satisfy the needs of 

these people while protecting natural areas? Managers of protected 

areas have used a range of strategies to deal with boundary concerns— 

with varying results. 

Force 

Armed guards are common 1n many protected areas around the 

world, but particularly 1n developing countries where local people, 

often the poorest of the poor, have traditionally used the resources in 

the area for basic subsistence (Sharma, 1989). Nepal's Royal Chitwan 

National Park has as many as one armed guard per km2 just to keep the 

locals from Illegally taking firewood and thatch (Sharma, 1989). The 

armed guards 1n areas which have poach1ng-for-profit troubles usually 

don't bother much with the subsistence poachers, who are local; their 

main goal is to catch the organized, "big gun" poachers. 

Education 

Conservation education for local people 1s a priority for many 

park managers. School children and adults alike are targets for this 
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kind of education. Park wardens often hold regular meetings for local 

people or go Into the schools to teach conservation and ecology to the 

children. Some protected areas have no provision for such direct 

education for the public, but feel Instead that as local people are 

hired and trained 1n the park, they bring home and disseminate 

conservation values. 

Sometimes, methods for protected area conservation are taught 

together with extension agriculture. Mexico's La Maplmi and La 

MichlUa Biosphere Reserves take this approach. The park management 

sees value 1n helping the local people improve their agricultural 

practices, because often park ecosystem Integrity 1s enhanced when the 

adjacent land uses are conservative. This strategy has the added 

benefit of helping local farmers become self reliant (one of the goals 

of the WWF) while enhancing the spirit of cooperation between locals 

and the protected area. This strategy strengthens the possibility of 

sustalnabllity for both the protected area and the local people. 

Compensation 

Monetary compensation for damage by park animals to crops or 

property, or for Injury to humans, 1s used as a demonstration of good

will by several protected areas. Often, however, parks do not have 

funds available for this purpose. 

Other Methods 

Other methods used by protected area managers to ease conflicts 

with local people Include encouraging local participation through such 

means as employment at all levels and ownership of park lands; allowing 
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traditional land and resource use to continue within the protected area 

boundary; providing agricultural extension service to local farmers; 

encouragement of tourism as a means of local monetary gain. These 

strategies were reviewed extensively 1n Zube and Busch (in press). 

Conceptual Framework 

The conceptual framework used for this study was suggested by 

F1rey (1960). In order for a conservation project to be successful, 1t 

must be culturally adoptable, economically gainful, and ecologically 

possible (F1g. 1). In order to assess whether the management strate

gies of protected areas meet these three criteria, people knowledge

able about the various parks and their local cultures were consulted 

and interviewed. 

Ecologically 
Possible 

[Culturally 
Adaptable 

Economically 
Gainful 

Figure 1. Conceptual framework for assessing management 
strategies.—Adapted from Firey, 1960. From Zube and Busch, In press. 
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CHAPTER 3 

METHODS 

Archival data and focused interviews were used 1n this study. 

Archival data were used to review and select parks and reserves for 

in-depth analysis. Once a short list was compiled, personal Interview 

methods were used to collect information from park or reserve managers 

concerning such issues as charters, personal definitions of park or 

reserve success, and personal opinions on whether natural areas are 

meeting charter goals. Personal opinions on inhibitors to success 

were also sought. 

Archival Data 

A survey conducted by Zube and Busch in 1987 (1n press) col

lected international nominations of protected areas which were success

ful 1n achieving integration with local populations. Methods used 1n 

this survey are thoroughly described 1n Zube and Busch. This survey 

was chosen as a base for this study because parks which were success

ful in dealing with conflicts with local populations were named. 

Returns from the survey were reexamined to obtain an overview 

of types of conflicts experienced by protected areas and local human 

populations, and specific management responses to these particular 

conflicts. Conflicts and the strategies to deal with them were cate

gorized and each park response tallied. Parks reporting success 1n 



employing particular strategies were noted. The number of parks not 

reporting conflicts was also tallied. 

Criteria for Specific Park Selection 

Two parks were chosen which exemplified positive efforts to 

address conflicts and Implement programs for dealing with them. These 

parks were also Included 1n the list of nominees for successful pro

tected areas 1n the International survey. Other criteria for select

ing the parks for study 1n this thesis were that they be in different 

countries, contain wildlife, be actively dealing with conflicts with 

the local populations, and have related data and a park expert avail

able for a personal Interview with this researcher. 

Interviews 

Hour-long Interviews of experts on the two specific parks were 

conducted, both face-to-face and via telephone. Most questions were 

predetermined through archival research on the parks. Notes were taken 

during the face-to-face and telephone interviews. The face-to-face 

Interviews were also tape-recorded. The Chief Warden of Nepal's Royal 

Chltwan National Park, and the Deputy Conservator of Kirthar National 

Park were Interviewed in person. Another perspective on Kirthar was 

obtained through a telephone Interview with a wildlife researcher who 

spent a year 1n that park preparing a report on the ecology of wild 

goats and urlal for the University of Montana Cooperative Wildlife 

Research Unit. 
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CHAPTER 4 

FINDINGS 

Reported Successful Park Strategies 

Twenty-eight protected areas out of 54 total responses in the 

Zube/Busch international survey (1n press) reported conflicts with 

local human populations. Park managers responded to two basic types of 

conflicts 1n at least one of six ways. The two most common types of 

conflicts were: (1) wild animals from the park causing damage to 

crops, stock, or buildings and (2) locals entering park to hunt, fish, 

gather, or graze domestic animals (Tables 2 and 3). Out of these 28 

protected areas, 18 reported experiencing either type of conflict with 

locals: 8 reported both types. Parks experiencing the first type of 

conflict reported using five types of strategies 1n attempts to solve 

the problems: financial Incentives; legalizing the hunting of wild 

animals outside park boundaries; punishment 1n the form of fines or 

jail for those killing wild animals; conservation education programs; 

and agricultural extension services. 

Strategies Employed to 
Deal with Conflict 1 

1a. Financial Incentives. Nine parks used financial incentives to 

offset the cost of damage by park animals, and to make park animals 

valuable enough to the locals to encourage toleration of some damage. 

Monetary compensation or encouragement of local involvement in tourism 
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Table 2. Management strategies for dealing with conflicts from 
wild animals exiting park boundaries. — n = 18. 

Management Strategies and Reaction 

1a 1b 
financial allow 
incentives killing 

of wild 
animals 
outside 
park 

number 
of parks 
employing 
this 
strategy 9 2 1 12 3 

number 
of parks 
reporting 
success 
with this 
strategy 9 2 0 11 3 

1c 1d 1e 
people conservation park 
kill game education provides 
illegally; agrlcul-
they are tural 
fined and/ extension 
or jailed services 

Table 3. Management strategies for dealing with conflicts from 
locals entering the park illegally. — n = 18. 

Management Strategies and Reaction 

2a 2b 2c 
people are fined conservation park provides 
and/or jailed education agricultural 

extension 
services 

no. of parks 
employing this 
strategy 5 15 3 

no. of parks 
reporting success 
with this strategy 3 14 3 
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In order to distribute benefits from parks were used to persuade the 

locals to accept the park. Each of the nine parks using this strategy 

reported success. 

1b. Legalization of Hunting Outside Park Boundaries. Two parks 

reported using this strategy. Both reported an increase 1n local 

acceptance after allowing wild animals to be hunted outside of park 

boundaries. 

1c. Imposition of Fines or Jail Sentences. One park reported 

imposing fines or jail sentences upon people who illegally kill park 

animals outside park boundaries. This strategy was not reported to be 

successful in increasing local cooperation. 

1d. Conservation Education. Conservation education was a popular 

strategy, with 13 parks actively Involved and 11 reporting success. 

1e. Park Provides Agricultural Extension Services. The three 

parks using agricultural extension to help farmers also reported suc

cess, with increased acceptance of the park and cooperation on the 

part of the locals. 

Strategies Employed to Deal 
with Conflict 2 

2a. Imposition of Fines or Jail Sentences. Five parks reported 

imposing fines or jail on those people caught in the park illegally 

hunting, fishing, or gathering food or other materials for subsistence 

purposes. Three of these five reported success in gaining local coop

eration with this method. 



33 

2b. Conservation Education. Fifteen parks reported using conser

vation education, and 14 reported that gains 1n local understanding and 

cooperation were attributable to the use of this method. 

2c. Park Provides Agricultural Extension Services. Three parks 

use agricultural extension services to help local people become less 

dependent on protected area products, and all three report success with 

this method. 

Combined Strategies 

Very few of the parks used just one method alone. Most parks 

combined methods (Table 4). The strategies 1n Table 4 are numbered 

according to the strategies numbered 1n Tables 2 and 3. Conservation 

Table 4. Number of parks using combined strategies 

Strategies 

1b 1a 1a 1c 1d 1d 1a 1d 2b 1a 1a 
1e 2a 2c 1d 2b 1e 1d 2a 2c 2b 2b 
2b 2b 2a 2a 2b 2C 

number of parks 
combining 
strategies 1 1 1 1 1 3 1 1 1 3 3 

number of parks 
reporting 
success with 
combination 1 1 1 0 1 3 1 1 1 3 3 
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education was combined at least once with each of the other strategies. 

The only combination of strategies reported to be unsuccessful was one 

which involved fines or imprisonment for locals. (Successes and 

failures of these strategies may be due to a variety of reasons not 

reported upon by the park experts, such as political strife or lack 

of attention to local needs.) 

Another type of conflict reported by a few park officials 

involves local land use outside park boundaries which the park experts 

feel is harmful to the park. When park managers feel that protected 

area size is too small, the surrounding land use becomes Important for 

buffering effects. As was mentioned previously, intensive cultivation 

or grazing along the edge of the park severely decreases the effective 

buffer for wildlife. Parks concerned with preservation of the 

traditional cultural landscape fall into this category as well, and 

reported conflicts with local uses of modern materials to construct new 

buildings, or changes in types of animals used in agriculture. 

Individual Park Studies 

Two protected areas were chosen to illustrate more fully the 

above strategies in action. The results of this part of the Investi

gation are presented 1n the following two sections on Nepal's Royal 

Chitwan National Park, and Pakistan's Kirthar National Park. 
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CHAPTER 5 

ROYAL CHITWAN NATIONAL PARK, NEPAL 

Country Background 

Sandwiched between China and India 1s the small, landlocked 

country of Nepal (Fig. 2). Nepal 1s slightly larger than the state of 

Arkansas, encompassing 140,800 km2 total, of which 136,800 km2 1s land. 

Seventeen percent of this land is arable, with a negligible amount in 

permanent crops. Thirty-three percent 1s in forest and woodland, 

thirteen percent is used for meadows and pastures, and thirty-seven 

percent "other". Only two percent of this land 1s currently under 

irrigation. Because Nepal's natural resources include quartz, timber, 

lignite, copper, cobalt, and Iron ore (CIA, 1988), mining and timber 

industries could have major environmental Impacts. 

The terrain (and consequently the climate) is essentially 

divided into three zones: the hot, flat river plain of the Ganges in 

the south (the Teral), the cooler central hills, and the snowy, cold, 

rugged High Himalayas in the north. 

The population in July of 1988 was 18,252,001. The current 

yearly average population growth rate is 2.42 percent. The infant 

mortality rate 1n 1983 was 14.3 percent. The expected life span 

1n 1985 was 47 for men and 46 for women. The literacy rate is 20 

percent. 
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Figure 2. Map of Nepal's Protected Areas.--From Bunting and 
Wright (1985:65). 
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There are 4.1 million people 1n the labor force, with the 

majority of the population (over 90 percent) engaged 1n agricultural 

production of rice, corn, wheat, sugarcane, and oilseeds. Cannabis 1s 

produced for the International drug trade. Two percent of Nepal's work 

force 1s 1n industries, which include small mills which process tex

tiles, rice, jute, sugar and oilseed, as well as cigarette, brick and 

cement factories. Tourism 1s also a growing Industry, with many people 

visiting the High Himalayas for which this country 1s famous. Five 

percent of the work force is in the service sector. 

Nepal imports almost three times in terms of dollar values as 

it exports. The main imports are manufactured goods, fuel, construc

tion materials, fertilizer, and food products. The main exports are 

rice, jute, timber, and manufactured goods. India is Nepal's main 

trade partner. The Inflation rate for consumer prices was 19 percent 

in 1986. 

There are over ten distinct ethnic groups in Nepal, and most of 

the country 1s of the Hindu religion. Also present are small groups of 

Buddhists, Muslims and Christians. Although the official language is 

Nepali, 20 languages divided into numerous dialects are spoken among 

the various ethnic groups. 

Park Background 

History 

Prior to the eradication of malaria 1n the 1950s, Nepal's 

Chltwan Valley was sparsely Inhabited by humans. From the m1d-1800s 

through the 1950s, this area was used as a hunting reserve for the 
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elite of the ruling Ranas. Interest 1n conservation of nature emerged 

1n the 1960s, and in 1973, the National Park and Wildlife Conservation 

Act was proclaimed by King Birenda B1r Blkram Shah Deva. One of the 

major alms of this act was to ensure the marriage of conservation and 

development. Representing both the Teral and the high Himalayas, four 

national parks and three wildlife reserves were established by 1978. 

One of the protected areas in the Teral is Royal Chltwan National Park 

(Mlshra, 1984). 

Setting 

Royal Chitwan 1s bounded on the north, west, and south by the 

rivers Rapti, Reu, and Naryani, respectively (F1g. 3). Across the 

rivers from the park 1s intensively cultivated land. Throughout most 

of the year, the Rapti and Reu are crossable by cattle and humans. On 

the eastern edge of Chitwan are rapidly diminishing forests (Sharma, 

1989). 

Natural Systems 

Climate. The sub-tropical climate of Royal Chitwan 1s 

characterized by three pronounced seasons: southeast monsoon, which 

brings nearly 250cm of rain from June to September; pre-monsoon, which 

is hot and dry from March through Hay; and post-monsoon, the cool 

season from November through January (Mlshra, 1984). 

Vegetation. Royal Chitwan has four basic habitats: sal forest, 

riverine forest, grassland, and savannah (Troth, in Milton and Blnney, 

1980). Seventy percent of the park area 1s covered with the deciduous, 
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Figure 3. Map of Royal Chitwan National Park.—From Mishra 
(1982:205). 



straight-boled Sal Shorea robusta. Most of the well-drained areas of 

the park are covered with this tree. Associated trees Include 

Term1nal1a belllrica. Dalbergia latifolia. and Anogneissus latlfoHa. 

The forest floor supports abundant growth of the grass Themeda caudata. 

but shrub and herb species are sparse (Mishra, 1984). 

Seven percent of the park 1s in riverine forest. Tree species 

include Bombax cebis. Trewia nudlflora. Acacia catechu and Dalbergls 

sisso. Twenty percent of the park 1s in grasslands: the most impor

tant of these to the local human populations are Imuerata cvlinderica 

(used as thatch grass), and the "elephant grasses" Arundo spp., Typha 

elephantlna. and Cvoerus spp. (Mishra, 1n McNeely et al., 1984). 

Fauna. Many species of large and small mammals live in 

Chitwan. Tiger (Panthera tjgrls), leopard (Panthera pardus). wild boar 

(Sus scrofa). chital (Axis axis), barking deer (Montiacus munt.iak). and 

hog deer (Axis porcinus) are among the large mammals 1n Chitwan. The 

only surviving population of the great one-horned rhinoceros (Rhinoc

eros unicornis) in Nepal 1s housed in this national park. 

The smaller mammals include sloth bear (Melursus urslnus). 

Gangetic dolphin (Platanist gangeticus), and otter (Lutra lutra). 

The endangered gavial (Gavlalus gangeticus) and the mugger crocodile 

(Crocodilus palustrls) are among the reptiles (Milton and Blnney, 

1980). Over 350 species of birds and 60 species of fish have been 

reported in Chitwan (Mishra, 1984). 
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Human Ecology and Land Use 

Since the early 1950s, people from the high Himalayas have been 

migrating to the southern parts of the state, setting up villages and 

agricultural practices there. The area encompassing what 1s now Royal 

Chltwan National Park continues to be settled by these immigrants 

(Sharma, 1989). The majority group is the Tamang. The only indigenous 

group 1s known as the Tharus, about which few studies have been done 

(Mishra, 1984). Evidence of their presence in the Chltwan Valley dates 

back hundreds of years (Milton and Binney, 1980). 

In the years from 1970 to 1984, the human population around the 

park almost doubled, and "In 1980 there were 320 villages around the 

national park comprising approximately 52,250 households and 261,300 

persons. . ." (Mishra, 1984:198). 

The resources of the Chitwan Valley have traditionally been 

used for collection of livestock fodder, wild edibles for humans, 

medicinal herbs, honey, and building materials. Hunting and fishing 

for food were also prevalent (Milton and Binney, 1980). 

As in many parts of the world, humans have shaped the landscape 

in the Chitwan Valley since ancient times through the use of fire. 

Annual burning of the grasslands several months before the monsoons 

aids the collection of thatch grasses, which the villagers use for 

their roofing material, and traditionally served to improve grazing for 

stock (Milton and Binney, 1980). "Regrowth of grasses ... 1s rapid 

and they often reach 2-3 meters before the first monsoon shower" 

(Mishra, 1984:199). 
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Agricultural land use 1n the Chitwan Valley presently entails 

planting rice between June and July and harvesting it between November 

and December. Where water is permanent, this planting and harvesting 

is done earlier, and dal is planted afterwards. On drier and sloping 

lands, maize 1s planted before June, and harvested by September. 

Mustard and wheat are the major winter crops, harvested during March 

and April. Wetter areas are used for barley and millet crops. Banana 

and mango are among the fruits planted. Each house has small separate 

plots of land for growing tobacco and chilles. 

Domestic animals Include cattle and water buffalo for milk and 

bullocks, goats and sheep. Plowing is by hand or by bullocks. After 

harvest, cattle are allowed to graze on the stubble, and their dung 

provides fertilizer for the next crop. Small canals which are 

excavated annually provide irrigation for the fields (Mlshra, 1984). 

Protected Area Effects on Local Humans 

The official declaration of Royal Chitwan as a national park 

meant several major changes for the local people: foremost, people who 

lived in the park area were relocated by the government to other sites 

outside park boundaries. All of the resources in the park became 

legally protected from local human use. This meant that most of the 

land surrounding the park became heavily utilized for grazing and fire

wood. With the tremendous influx of new settlers from the hills, the 

landscape changed dramatically from forest to irrigated agriculture, 

resulting in a scarcity of firewood, building materials, and grazing 



land. The only area presently sustaining the thatch grass growth nec

essary for roofing and other uses 1s the park Itself (Sharma, 1989). 

Conflicts 

Loss of Human Life. In the years between 1978 and 1982, five 

people were killed by tigers 1n the area of Chltwan. Three were killed 

by one tigress, causing an uproar which was fueled by rumors that the 

park administration had planted a man-eater in the park to keep out 

villagers. In order to appease the locals, this tigress was caught and 

killed in the presence of several hundred local people. Another tiger 

was caught and sent to a zoo. These actions were taken in part to 

demonstrate that the park personnel are responsive to villager 

concerns. 

Three to five people are badly maimed or killed each year by 

rhinoceros. The loss of human life due to animal attacks occur both 

inside and outside the park, mostly adjacent to the dividing line. Any 

death or maiming caused by park wildlife fuels resentment against the 

park by locals and polarizes public opinion about the park. Chitwan 

does not take legal responsibility for such accidents (Mishra, 1984). 

Loss of Livestock. With the Increase 1n number of humans and 

livestock, the grazing land outside park boundaries has become scarce. 

Even though It is not legal to allow domestic animals to enter the 

park, sometimes 1t 1s the only way to feed them, and sometimes, lured 

by the relative lushness of forage across the river, the animals do so 

on their own. Tigers and leopards can kill even large male buffalo. 

Thirty percent of the tiger kills 1n the south eastern area of the park 
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next to villages have been estimated to be domestic cattle (Milton and 

Binney, 1980). 

Crop Destruction. When wild animals from Chitwan's interior 

exit the park, 1t is likely they do so to forage for food. The most 

destructive animal from the villagers' point of view 1s the rhinoceros. 

In one ten-month study, the only one of Its kind to date, 10 to 100 

percent of crops planted near one group of villages were damaged by 

wildlife (Milton and Binney, 1980). As with losses to human life, the 

park is not legally bound to compensate farmers for their crop damage 

due to park animals, and since the animals are protected under law, 

villagers pay a steep fine if they cause harm to park animals. 

Tourism Effects. Tourism 1s a mixed blessing for both the 

national park and the local villagers. Tourism has not delivered the 

promised revenue or employment for locals around Chitwan. Only twenty-

five percent of the government's total expenditure for Chitwan is 

recouped from tourism. Cash from tourist revenues has tended to 

increase the rate of inflation around the valley, which represents a 

loss rather than a gain for the local people. Only one tourist camp 

employing locals exists outside the park boundaries, and while an 

Increase 1n tourist facilities might Increase local employment, locals 

do not have the requisite educational opportunities to fill these jobs. 

Also, more tourists would put more pressure on an already stressed 

ecosystem (Mishra, 1984). 
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Positive Effects 

Park Employment. Employment for locals in Royal Chitwan takes 

the form of game scouts and clerks. As educational opportunities are 

limited, there is little employment for locals at higher levels. 

However, the employment that 1s 1n effect does serve to Increase 

positive local response to the park. 

Soil and Water Conservation. Although the direct monetary 

benefits from the national park are less than ideal, financial gain is 

not the sole purpose of a protected area. A direct (although unacknol-

edged by the locals) benefit of Royal Chitwan 1s soil and water conser

vation in an area where the rest of the natural regulatory systems are 

all but depleted. The connection between the national park and regula

tion of floods and landslides 1s not understood by those people who 

believe that floods and landslides are simply acts of God (Mishra, 

1984). Due to situations such as this, the government of Nepal has 

instituted a conservation education program throughout the country 

(discussed below). 

Park Efforts to Minimize Conflicts 

Education. A conservation program was launched 1n 1974 to 

foster general support for Nepal's protected areas. Once a year, edu

cational programs consisting of films, question and answer sessions, 

and brochures 1n simple Nepali languages are given 1n the villages 

surrounding the Teral parks and reserves. To ensure local attendance 

and interest, the program is closely coordinated with village leaders. 
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Partially because films are a luxury here, there 1s generally a very 

large turnout at these events (Dhungel, 1982). 

Other aspects of the conservation education program Include a 

weekly radio program, which reaches even remote villages, and films 

which are shown in Katmandu's schools, colleges, and other institutions 

at least twice weekly (Dhungel, 1982). 

Grass Harvest. The villagers surrounding Royal Chltwan have 

several essential needs. A roof over one's head is not just a figure 

of speech, and the park represents the only area where villagers can 

gather material for their roofs. Thatch grass 1s collected by the 

villagers in the traditional manner, once a year, during a two week 

period 1n January. The park allows villagers to enter the park and 

take as much as they can carry. In order to ensure fairness and 

prevent total depletion of this resource, mechanized assistance is not 

permitted. During this period, elephant grass canes are also 

collected, to be used for house walls. 

Thus, an essential aspect of village life is provided by the 

park, and both the villagers and the park benefit (Sharma, 1989). 

The park charges the villagers a nominal sum, not for the purpose of 

collecting revenue, but in order to keep records of the amount of 

people gathering thatch. Nonetheless, the number of people entering 

the park for this purpose has increased steadily, and revenues have 

been substantial ($15,385 from 1979 to 1984) (Mlshra, 1984). 

The thatch-cutting program provides more than resources to the 

community. From the park's perspective, the villagers are doing 
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Chltwan a service. The thatch and other grasses need to be burned and 

cut yearly 1n order to maintain the ecosystem as has been done for 

hundreds of years. In addition, a conservation education program could 

not be more effective than that which provides people with Immediate 

needs. Since thatch and other grasses have all but disappeared else

where 1n the Chltwan Valley due to livestock grazing and agricultural 

practices, the villagers are beginning to understand the Importance of 

conservation in the park (Sharma, 1989). 

Community Leaders Forum. In order to promote greater under

standing among park staff for villagers, and vice versa, Chltwan insti

tuted a yearly program in 1977 designed to bring community members and 

park officials together. In the two-day meetings, community leaders, 

school teachers, and other villagers are fed, housed, given a park 

tour, and encouraged to air their grievances and make suggestions 

about the park. Park officials address the Issues, either through 

attempts to solve problems, or by explaining reasons behind certain 

rules, such as the park grazing ban. 

These yearly gatherings have been of benefit to both the park 

officials and the locals. Conservation education reaches villagers 

through their leaders, goodwill is spread as the villagers feel that 

they are being heard by the park officials, and park management can 

become aware of and respond to grievances before they escalate. 

Conclusions 

Although the relationship between Royal Chltwan and the 

surrounding locals is basically an adversarial one, the park has been 



fairly successful 1n diffusing hostilities and even winning allies 

among the locals. Through the community leaders forum and thatch 

gathering program, which are essentially promoting conservation educa

tion, local people are beginning to appreciate the park, and the park 

has a built-in device for learning about and responding to local 

needs. 

According to the Chief Warden, these programs have been 

successful in establishing lines for communication and understanding 

between the locals and the park management. However, he expresses 

concern for the park as the surrounding human population continues to 

increase. 
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CHAPTER 6 

KIRTHAR NATIONAL PARK, PAKISTAN 

Country Background 

Pakistan, a country almost twice the size of California, 1s 

bordered by Iran, China, India, and Afghanistan (F1g. 4). Border 

disputes between Pakistan and Iran, India, and Afghanistan are ongoing. 

Encompassing 803,940 km2, 778,720 km2 of this country 1s land area. It 

has a coastline 1,046 kilometers 1n length. Twenty-six percent of the 

land is arable, with a negligible amount in permanent crops. Nineteen 

percent of the land has developed Irrigation. A tremendous amount of 

foreign aid 1n Pakistan goes toward Irrigation. Meadows and pastures 

make up six percent of Pakistan's land area, forest and woodland make 

up four percent, and 64 percent 1s in "other" (CIA, 1988). 

Pakistan's natural resources include limestone, salt, iron ore, 

copper, extensive reserves of natural gas, poor quality coal, and crude 

oil. Most of the agricultural lands are Involved in production of 

wheat, sugarcane, rice, cotton, opium poppy and cannabis: the latter 

four products are part of the export trade. Major industries include 

textiles, steel, food processing, engineering, chemicals, natural gas, 

and mining. Pakistan's main trading partners are Japan, United States, 

United Kingdom, and Germany from which petroleum, cooking oil, and 

machinery are imported. 



50 

^»n.r>. Gilgil 
n c,,g 

* "
4u

± * >  ^""""  ̂®°'''l,Qn 

Koflh-We»l t~~ ^ "iitfJv 
F^oniJer ,"—V 
rrovinc® 

Mi-.J 

-../t.;T/ >.$?7 
lil»*afcad 

Capital 
r<««• i ar r 

ViAl 
® 4 i L .  

il* pjjk 

Inka'l 

, tiai X**4 

fe-f'v '..>>'$ 

4»rt<*<tJ*i«uf UriV*| 
Uitxu'v^oJ kf»*rf«»r *4 d-tp* 

— — — — GtK*< IJI» »l irfAfat^o 
Ulfxjl tV«nnif|i<» b*><d«'r 

lipilil 

30 100 ISO 700 Mill* 

i'?.\ 
W «/;rt L;V.*'•;: r:''$*:m>- ; 

'v • " \'YV- AwWfln -;fc, Sea 

>fe"-ir" •• ' -V-.fr.'" -"^V : 
'. OOuncUo'fPnff-ujlon • .v-l'\..: ••.'••./ '.vY V.-' •». rt."-
'(MMcnu^«Bi,tfvrwM .'Vl. . fA . . • ' 5-V • •'*' 

30 tOO ISO 200 KtlomtKfl 

Figure 4. Map of Pakistan, 1983.—From Nyrop (1984:xvi11) 



Most of Pakistan 1s hot, arid desert, but the northwest 

mountains are temperate, and the climate 1n the northern mountains 1s 

arctic. To the east 1s the flat Indus plain, and to the west 1s the 

Baluchistan plateau. 

The current average yearly population growth rate of Pakistan 

is 2.7 percent. In July 1988, this country had a population of 

107,467,457. The Infant mortality rate in 1987 was 11.9 percent. In 

1985, the life expectancy was 52 years for men and 50 years for women. 

Twenty-six percent of the population 1s considered literate. A 1987 

estimate placed approximately 28.9 million people 1n the labor force, 

with many people going across international borders to work. Just over 

half of the labor force is involved in agricultural production, 13 

percent 1s in mining and manufacturing, and 33 percent is 1n services. 

The 1986 Inflation rate for consumer prices was 3.7 percent. 

Pakistan has five distinct ethnic groups, but 97 percent of the 

population follows Islam (although divided into 77 percent Sunni and 20 

percent Shi'a). The remaining three percent of the population are 

Hindu, Christian, and other religions. 

Park Background 

History 

Recognized by the IUCN 1n 1975, Kirthar 1s Pakistan's first 

national park. The area's abundant wildlife had been a strong 

attraction for trophy hunters for many years. Following Pakistan's 

independence from colonial rule 1n 1947, hunting pressure on the area 

continued to escalate, severely depleting wildlife and leading the 
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government of Pakistan to Implement conservation measures. The Wild

life Protection Ordinance was Issued 1n 1972 to set forth laws and 

guidelines for the country. Mindful of the local people from the 

beginning of the conservation effort, the government then enlisted help 

from the IUCN to address scientific Issues in preparing a comprehensive 

management plan for the park. The park seems to have been successful 

1n reaching Its goals of benefitting local people, enlisting local 

support and restoring depleted wildlife (Kermani and Khan, 1986; Nyrop, 

1984). 

Setting 

The Klrthar National Park is H shaped, comprising the south

eastern part of the Kirthar Mountain range west of the Indus River 

(Fig. 5). Wide hilly valleys 1n the park separate higher hi 11 ranges. 

Altitudes in Klrthar range from 70m above sea level at Hub Dam to 

1,004m above sea level at Karchat Mountain. Much of Kirthar is 

surrounded by land under cultivation, but the Surjan, Sumbak, Eri and 

Hothlano Mountains Game Reserve 1s about 8 km to the east of the park. 

While no killing of wildlife or felling of trees 1s permitted in 

Kirthar, controlled hunting 1s allowed in the adjacent game reserve 

(Kermani and Khan, 1986). 

Natural Systems 

Climate. The arid climate of Klrthar is characterized by four 

distinct seasons: autumn 1s from October to November, winter 1s from 

December through March, summer is from April to June, and the monsoon 

from July through September. The average annual rainfall of 15cm falls 
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Figure 5. Map of Klrthar National Park.—From Haleem and Khan 
n.d.:24). 
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mostly during the monsoon. Extreme temperatures are common, and 1t 1s 

not unusual for one year out of ten to bring drought (Holloway and 

Khan, 1972). 

Vegetation. Klrthar's arid climate supports open communities 

of deciduous, xerophytic trees and shrubs. Both perennial and annual 

ground covers are present, with degree of each type varying annually. 

Plant communities and ecological succession series are Important 

indicators of soil texture and depth, and also of environmental 

pressure. Before this area was under protection, cultivation, grazing, 

and felling of trees had a major influence on the vegetation (see Human 

ecology and land use, below). 

There are no perennial rivers in Kirthar. Calcareous and 

limestone formations are the predominant geological features in the 

park, and water found 1n these formations 1s often brackish. Fresh 

water can be found in the south-west, where sandy limestones, shales, 

and sandstones predominate. Fresh water 1s Important to human develop

ment, and could be one of the deciding factors 1n terms of where 

tourist or other facilities are located (Holloway and Khan, 1972). 

Fauna. Despite Its harsh climate, Kirthar supports many 

species of both large and small animals. Ibex, urlal, Chlnkara 

gazelle, endangered desert wolf, porcupine, and striped hyena are among 

the 26 species of mammals occurring 1n the park. Small numbers of 

leopard (Panthera pardus). now extinct 1n neighboring Iran, are found 

in the park. Due to protection of the area, depleted populations of 

the Sind ibex (Capra hi reus), wild sheep or urial (0v1s orientalis). 
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and Chlnkara gazelle (Gaze!la gazella) are now at healthy levels 

(Haleem and Khan, n.d.; Edge and Edge, 1987). 

Klrthar has 23 known species of reptiles. Among the most 

common are monitor lizards, chameleons, geckos, fresh water turtles and 

tortoises, and several varieties of snakes. Among the 58 species of 

birds found 1n the park are the houbara bustard fChlamvdotis undulata 

macqueenii). the close-barred sandgrouse (Pterocles indlcus). Bonelli's 

hawk eagle (Nisaetus fasciatus). and Egyptian vulture (Gvpaetus 

barbatus) (Kermanl and Khan, 1986). 

Archeologlcal Sites 

Archeological and historical sites are 1n abundance 1n Kirthar. 

The exact history of Rannikot Fort 1s under dispute; Scythians, 

Sassanlans, Parthians, and the Talpur rulers of Sind have all been 

named as the fort's builders, but there 1s not yet Irrefutable proof 

for any of these claims. Archeologlcal evidence at the Tombs of Taung 

suggest that a permanent human population has been 1n the area for at 

least four hundred years. The excavations of Koh Tarash date from 

prehistoric times (3500 B.C.). Continuing archeologlcal Investigations 

of the histories of Rannikot Fort, the Tombs of Taung, and Koh Tarash 

are given the support of park personnel and the Government of Pakistan 

(Haleem and Khan, n.d.). 

Human Ecology and Land Ownership 

Most of the land of the National Park 1s owned by the 

Government of Pakistan. There are both temporary and permanent 

villages within the park. Approximately 10,500 people are settled 
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permanently, and the population fluctuates depending on the time of 

year, with a yearly seasonal Increase of approximately 3,000 from the 

monsoons through autumn. During this time the. number of villages 

increases from 93 to 219, the majority of which have populations of 

less than 50 people each (Holloway and Khan, 1972). 

One man owns all of Kirthar's private land. In a feudal 

landlord-tenant system, all of Kirthar's villagers are beholden to 

him. Although he lives outside of the park boundaries, this man is 

very influential with both the villagers and the high park officials. 

The villagers' livestock includes cattle, buffalo, sheep, 

goat, camel, donkey, and horse. Livestock grazing and shifting 

cultivation are the main forms of subsistence. Cottage industries 

involving embroidery are used as supplemental income (Holloway and 

Khan, 1972). 

Intensity and pattern of domestic stock grazing in this area 

has long been a subject of concern and study for wildlife and range 

managers. Since 1957, several management schemes have been attempted 

in order to deal with the problems of deterioration of range lands. 

In part because of lack of attention to the necessity of local 

cooperation, these schemes have been unsuccessful (Holloway and Khan, 

1972). 

From a range and wildlife management point of view, the present 

scheme is considered fairly successful; the park management and the 

villagers came to an agreement to the effect that grazing would take 

place only at lower elevations. Although the lower elevations show 

signs of deterioration from overgrazing of domestic livestock, the 
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higher elevations and steeper slopes do not, and are supporting healthy 

populations of previously depleted wildlife (Edge, 1989). 

Both dry (swldden) and Irrigated cultivation take place 1n 

Kirthar. Swldden, or shifting, cultivators make use of one plot of 

land for several years, until the soil productivity falls below a 

certain level or an earth dike falls Into disrepair. They are 

dependent upon seasonal rains for all irrigation, and yields can vary 

considerably from year to year. Sorghum is the principal crop, and the 

yield has been reported to range from one crop per year to two crops in 

five years (Holloway and Khan, 1972; Edge, 1989). 

Irrigated cultivation is permanent, with higher labor inputs 

and higher yields. Tube wells are run by Persian wheels (powered by 

bullock or camel) or dlesel pumps. Local capital has financed the 

digging of all wells within the park area. Fertilizer 1s used to 

produce two crops a year. The principal crops are sorghum, millet, and 

wheat. Some areas also grow cotton, and one area uses spring water for 

irrigation (Holloway and Khan, 1972). 

Timber cutting for sale of fuel and hunting have been common 

activities, for both outsiders and locals. Nevertheless, these 

activities are threats to the park and are Illegal, Park management 

has been successful 1n curbing these activities through informal 

educational activities and stiff fines for rule violations (Channa, 

1988; Edge, 1989). 
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Protected Area Effects on Local Humans 

Conflicts 

Human Use of Park Resources.' Loss of livestock or crop 

destruction due to wildlife were not mentioned 1n any reports on 

Kirthar National Park. The main conflicts seem to involve grazing of 

domestic stock. As human population increases, so too does livestock 

and grazing pressure. After Initial plans to relocate villagers to 

other government lands outside the park were discarded, there was no 

mention of a slowing down or stabilizing of human population growth in 

the area. Although each family has not substantially Increased Its 

average amount of stock, livestock population has grown 1n proportion 

to the human population. 

Soil Erosion and Water Loss. Soil erosion and water loss are 

inevitable concomitants of overgrazing 1n an arid area. As the water 

table drops and small farmers can no longer depend on Persian wheel 

wells, the potential consequences are major. Large-scale irrigation 

schemes for much of Pakistan have been disastrous, but continue to be 

the trend. 

Positive Effects 

Tourism Benefits. Because of poor roads and lack of publicity, 

Kirthar was not heavily visited by tourists during its first years as a 

national park. Due to government publicity campaigns, tourism 1s 

presently on the rise, and contributes to the local economy partly 

through the sale of handcrafts. 
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Park Employment. The park began to employ villagers 1n 1972 as 

game watchers and as an Incentive to halt hunting. This has been 

successful from the park's point of view, as wildlife numbers have 

dramatically increased and stabilized. 

Although the villagers are not completely Involved in a money 

economy, park employment has precipitated some changes 1n village life. 

For example, though there 1s no electricity, every family has a battery 

operated radio. Local capital, 1n part from park employment, has 

financed all of Kirthar's deep wells. 

Re.iuvenatlon of Wildlife. Prior to the establishment of 

Kirthar National Park, both the Ibex and the urial were on the way to 

extinction in this area. In 1972, there were 1200 Ibex in Kirthar. In 

1988, this number had increased to 5000. During this same time period, 

the number of urial increased from less than 500 to 2500 (Channa, 

1988). These numbers are still below carrying capacity (Edge and Edge, 

1987). 

Park Efforts to Minimize Conflicts 

The leader of the tribes within the park acted as liaison 

between the villagers and the park since Kirthar's beginning. Since 

this man was a member of the National Parliament, he was in an ideal 

position to influence both sides and act as mediator. The parks' 

management objective in Involving the local people was to convince them 

that conservation would bring greater economic returns than hunting. 

This has proven to be effective. 



60 

Conclusions 

Klrthar's major foreseeable problems have been outlined 1n the 

above discussion on overgrazing and soil and water loss. In order to 

prevent both soil and water loss and livestock encroachment Into higher 

elevations, the human population should be educated and stabilized 

(Channa, 1988). A wildlife researcher (Edge, 1989:pers. comm.) who 

spent a year in the park sums up the situation from his point of view. 

The majority of the park looks good. They have an excellent 
start as far as the wildlife is concerned. But the park 
hasn't come to grips with the human settlements' [population 
Increase], and unless they settle them somewhere else, 
trespass [on wildlife habitat] will continue to Increase. 

Kirthar has no formal conservation education programs. 

Presently, there are informative conservation oriented pamphlets and 

billboards, but they are 1n English, which 1s not the language that 

most villagers can read. Many of the villagers are Illiterate in all 

languages (Edge and Edge 1987). 

Reduction and stabilization of the human population at 

recommended levels (comparable to pre-1972), would Involve either a 

major shift 1n cultural and soda! values or a relocation scheme (Edge, 

1989). Relocation of interested villagers to government land 1n the 

more fertile Indus Valley may still be a possibility. 



61 

CHAPTER 7 

DISCUSSION 

The worlds on both sides of the park boundary would get along 
better 1f there were a clear Indication of what each can do 
for the other. By contrast, 1f they spend their energy 
resisting one another, there 1s little doubt as to which must 
be the ultimate 'winner' (Meyers, 1972:1262). 

The Idea of including local populations 1n the management 

schemes of protected natural areas for the benefit of both is not 

entirely new. The World Conservation Strategy (WCS) is comprised of 

general but comprehensive guidelines for conservation-based sustainable 

development worldwide. The three main objectives of WCS are: 

a. to maintain essential ecological process and life 
support systems . . ., 

b. to preserve genetic diversity . . ., and 
c. to ensure the sustainable utilization of species 

and ecosystems. . . (International Union for the 
Conservation of Nature and Natural Resources et al., 
1980:VI). 

The WCS advocates integrated actions which link rural 

communities and protected areas through conservation-based rural 

development. Suggested are measures which focus on ensuring human 

survival and Increased quality of life 1n both the short term and for 

the future, while safeguarding the natural resource base. 

In order for rural people to become conservation-oriented in 

their resource use, they must first have subsistence alternatives. The 

WCS suggests strategies which Include: employment of local people in 

reseedlng and planting campaigns; provision of alternative settlement 
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areas and sources of food, water, fuel; provision of services such as 

health care, education, and job training; agricultural extension 

services; and establishment of fuelwood plantations. These strategies 

are suggested as ways of encouraging communities to adopt conservation 

measures such as voluntary reduction of livestock numbers, cooperation 

with bans on hunting and gathering bans 1n protected areas, and use of 

more efficient stoves. 

The WCS stresses that both conservation education and tangible 

benefits for locals from protected natural areas are essential for 

ensuring local commitment to conservation, and that local commitment is 

essential for ensuring conservation of protected areas. 

In the UNESCO Man and the Biosphere (MAB) program, ecosystems 

are studied for gains in blotlc knowledge as well as for increases 1n 

the awareness and understanding of the human Interaction 1n the ecosys

tem. The MAB Biosphere Reserve Program goals include conservation 

education for both researchers and local cultures, and Integration of 

local cultures into the sound management strategies of the protected 

area. The idea behind these goals is that an area can be truly pro

tected only if the surrounding cultures are benefitted by, educated 

about, and involved 1n protection. 

A protected area cannot be sustainable in the long run without 

the cooperation of both local people and, eventually, the global 

community. Humanity cannot sustain Itself without the protection of 

nature. A workable definition of sustalnabl1ity or community stability 

or success Involves not the absence of change, but careful change; 

change which neither embraces advancements 1n technology nor ignores 
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them, but Instead seeks to use both appropriate human technologies and 

forces of nature to keep from depleting resources important for the 

continuation of both. 

The concept of carrying capacity, where the impact of land use 

does not exceed the ability of the land to maintain or increase 

previous levels of biological productivity, 1s useful in setting limits 

both within and outside of park boundaries. Park managers often find 

it necessary to cull elephant and other wild animals 1n order to 

maintain ecological balance and quality of forage for those left alive. 

By the same token, the world outside of park boundaries has limited 

resources, and while we are pushing those limits through the use of 

technology and other means, there comes a point where quality of life 

for humans comes into question. We are at that point: human 

population, too, must be controlled in order to maintain carrying 

capacity and sustainability of ecosystems. 

Future of Roval Chitwan and 
Kirthar National Parks 

In examining the responses of the park experts in the interna

tional survey (Zube and Busch, in press), several Issues come to 

light. Parks may not report on conflicts even though they are present. 

Political sensitivities are probably the chief reasons for this, 

although it 1s notable that one park did report local cooperation in 

conservation efforts despite serious political strife. (The fact that 

the mountainous area of the park was used by political rebels was cited 

as one reason for local cooperation.) Also important in this case were 
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the local agricultural methods, which already Included conservation 

practices, and park employment of locals. 

There are cases where no conflict exists between the locals and 

the park management because they are one and the same. This 1s true of 

several protected areas 1n both developed and developing countries, 

such as the Kuna Yala Biosphere Reserve 1n Panama, the Navaho National 

Monument 1n the United States, and Kakadu National Park 1n Australia. 

It 1s notable that the latter two are Included 1n a small group of 

parks 1n developed countries whose governments have recently returned 

park lands to Indigenous populations. These local people are now very 

involved 1n every aspect of park affairs, and tend to live within park 

boundaries. 

Many parks reported learning about the traditional local 

subsistence practices which tend to enhance park efforts through 

nutrient, soil, and water conservation. By encouraging continuation 

of these practices instead of following the trend of switching to 

nutrient, soil, and water-depleting cash cropping, park management 

benefits the park and spreads good will to the people who feel that 

their way of life is valued by park officials. 

Tables 2, 3, and 4 are an initial attempt to categorize 

strategies undertaken by protected areas which were considered by park 

experts to be successful 1n their relationships with local populations. 

The results of these strategies are presented in hopes that park 

managers who are attempting to improve local relationships will look to 

successful past attempts. Although every situation is unique, there 
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are basic similarities in the types of strategies used 1n successful 

park management. 

Nepal's Royal Chltwan National Park and Pakistan's Klrthar 

National Park are very different 1n terms of setting, climate, and type 

and density of human population, but similar in some of the conflicts 

experienced. Klrthar has people living within park boundaries, with 

very little actual boundary conflict, while Chitwan spends a great deal 

of effort to keep people and their animals from entering the park 

throughout most of the year. 

The conflicts experienced by both parks involve allocation of 

park resources for humans and stock; in the case of Chitwan, danger to 

crops, stock, and local people from park animals also creates 

conflicts. 

Prior to Kirthar's establishment, the wildlife had been hunted 

to depleted levels by outside hunters who paid the local people as 

hunting guides. In order to encourage the restoration of these 

animals, the management of Klrthar had to convince the local people 

that conservation would bring greater economic returns than guiding 

hunters. 

The conflicts experienced by Chitwan are more complex than 

those of Klrthar. Accordingly, Chltwan's management strategies are 

more involved. Management strategies involving conservation education, 

employment of locals, fines, and jail are employed by both parks to 

meet their goals, but conservation education 1n Chitwan is more 

structured and regular than in Kirthar. 
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Both parks also allow limited use of park resources. Klrthar 

allows limited stock grazing, while Chltwan forbids it, but allows 

strictly regulated gathering of plant materials. 

Because the owner of all of Klrthar's private land Is a member 

of National Parliament, this park has a built-in system of communica

tion between the landlord, his tenants, and the park officials, 

Chltwan has opened channels of communication between park officials and 

the local people through its yearly two-day meetings which are attended 

by representatives of the general public. 

Although park experts considered Chltwan and Kirthar to be 

successful in their management relationships with local populations, 

the park experts Interviewed maintain that these two parks are not 

sustainable 1f the rate of human population growth and the rate of 

demand for resources from the protected areas stays constant or rises 

above present levels. In terms of carrying capacity inside park 

boundaries, wildlife and flora seem to be in balance in both parks. 

The rejuvenation of the ibex and urial in Kirthar 1s encouraging, but 

still well below carrying capacity (Edge and Edge, 1987), and since 

wild boar 1s 1n abundance Inside Royal Chltwan, park management is 

presently allowing limited hunting of this animal outside park 

boundaries. The major concern of both parks 1s the growing human 

population, and probable resulting destruction of park ecosystems 

through encroachment. 

In times past, when a community experienced a shortage of land, 

there were several options available to ameliorate the problem. A part 

of the community could take to the road, and seek out greener pastures. 
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The type of crops planted could be changed, such as switching from food 

crops on larger plots to cash crops on smaller ones; families then buy 

staples from other communities still able to be 1n food production. 

The subsistence method could be changed to accommodate the growing num

ber of people, usually by higher labor Inputs to obtain higher yields. 

All of these strategies work to accommodate the increase in human popu

lation, but do not work to curb it. However, there have been devices 

which have served to keep population in check in many societies. 

Disease, war, social customs dictating late marriage, birth control, 

abortion, or infanticide have often occurred 1n tandem with the changes 

1n land use when cultures have experienced overcrowded conditions. 

According to Interviews with both park officials and local 

people, conditions for humans in the Chltwan Valley are nearlng such a 

state of overcrowding. Park and wildlife experts for Kirthar agree 

that while present levels of human and stock populations are sustain

able for the park wildlife, any increase in grazing pressure would bode 

ill for the wild Ibex and urlal. 

There are several examples of the protection of nature as an 

integral part of a community's cultural landscape 1n both developed and 

developing countries, with the stability of the community proving 

itself over hundreds of years. The communities of Torbel, Switzerland, 

Kuna Yala Biosphere Reserve, Panama, Cevennes Biosphere Reserve, 

France, and Tsembaga Maring people of the Jimi and S1mba1 Valleys of 

New Guinea protected nature because they were acutely aware of their 

dependence on it. Their human populations remained stable mainly 

through cultural practices. Importantly, the land they were protecting 
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not Instigated by trophy-hunting elites' usurping of land which had 

been previously used by subsistence farmers or hunter-gatherers. 

Those protected areas worldwide that are caught 1n such 

adversarial relationships are now making efforts to change these 

situations into positive ones. Conservation education coupled with 

agricultural extension services are the strategies most commonly used 

by parks to foster this change. Many parks have very encouraging 

results with these strategies. Even so, many park officials contend 

that the positive results are only a small step toward ensuring the 

future sustainabillty of biodiversity of park ecosystems. 

Unless sustainable land use practices involving entire social 

systems are Integrated into the cultures surrounding protected areas, 

even the parks successful 1n their relationships with local populations 

will not be sustainable; human pressure on the land will be too much 

for these parcels of wilderness to handle. 

In 1960, Walter Firey suggested that a successful conservation 

project must contain three essential interconnected elements for long 

term sustainabllity. The project must be culturally adoptable, eco

nomically gainful, and ecologically possible (Fig. 1). The manage

ment goals of Royal Chitwan National Park are certainly ecologically 

possible, but although the villagers associate both economic losses and 

gains with the park, the losses seem to outweigh the gains. It 1s 

probable that cultural adoption of conservation measures 1s slow to 

materialize because of this economic situation. 
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Kirthar National Park. The management goals are ecologically possible, 

as has been proven with the dramatic Increase 1n previously depleted 

wildlife populations. The villagers apparently derive enough economic 

benefit from tourism to no longer feel the need to be hunting guides, 

but 1t should be noted that the landlord has ultimate control over the 

villagers. Because he 1s closely aligned with park management, there 

is probably both subtle and overt pressure on the villagers to follow 

park regulations; 1n one sense, the economic incentive for obeying 

regulations is that of negative reinforcement. 

Whether the park management objectives are culturally adoptable 

remains to be seen. The park management 1s presently doing very little 

to address changes 1n the local culture. The overriding opinion of the 

wildlife researcher interviewed is that the main problem for the park 

is the rate of increase of both humans and livestock populations. 

Although Pakistan does have a family planning program, it is question

able as to how much of this information is disseminated 1n rural areas. 

Change in agricultural methods 1n Pakistan has previously resulted 1n 

reduced productivity due to over-1rr1gation; and land reform has 

resulted in further hardship for small farmers. Even so, the gov

ernment of Pakistan has made strides 1n accommodating local human needs 

in an ecologically sensitive area. 

Kirthar National Park and Royal Chltwan National Park are 

examples of the need for a holistic approach to protected area 

management. These examples serve to provide direction for the 

development of viable ecological units 1n the parks and working 
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relationships with the surrounding culture groups. Although these and 

many other protected areas have been working toward this end for a 

number of years, this type of management approach 1s still 1n an 

embryonic stage. Clearly, further study 1s needed, not only for the 

future well being of these two parks, but for protected areas and local 

populations worldwide. 

Summary and Future Implications 
of This Study 

This study has attempted to expand park management Ideas into 

a total ecosystem approach, but it is clear from the concerns of parks 

which have done this successfully that this approach, too, has limita

tions. Rampant human population growth is an issue which must be 

addressed 1n tandem with management plans for the conservation of 

nature. In order for humans to live in harmony with nature we our

selves must limit our numbers. While our most dangerous natural 

predators have changed over time from very large animals to microscopic 

organisms, our technological growth has tipped the scales, and we are 

presently very much out of balance with nature. Protected natural 

areas are necessary in order to help us regain that balance. 

With this balance, and the need for the understanding of inter

actions between humans and the biosphere 1n mind, elements of the HAB 

Biosphere Reserve Concept have been used in this study. The concept of 

an ideal biosphere reserve 1s that of a series of concentric circles. 

At the center 1s a strictly protected area used for scientific study 

and education, where no manipulation of the ecosystem takes place. 

Surrounding this core area is a buffer zone which permits controlled 
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resource uses and manipulative techniques for research and education. 

The ecology of the buffer zone 1s compared with that of the unmanlpu-

lated core for research purposes. The third ring Incorporates areas in 

which the environment has been severely depleted through human resource 

use or natural processes. This zone of restoration 1s used for experi

mentation and education 1n reclamation techniques. The final ring 

encapsulates human cultures which are practicing sustainable resource 

use. This zone is managed for research, protection of positive land 

use practices, and education. A worldwide network ensures that scien

tific information 1s shared between biosphere reserves to complement 

and ameliorate each reserve's research. 

Although conservation issues such as acid rain and depletion 

of the ozone layer must be addressed from a global perspective, the 

enhancement of protection of nature could be approached from a concep

tual framework similar to that of the biosphere reserve, beginning with 

any individual protected area. A series of concentric circles surround 

the core, which is the park itself. The ring just beyond the park 

includes the local people and the local government. Beyond that may be 

industry, and beyond that, national government. International, and 

then global context, are the two largest rings, and there are overlaps 

from other parks 1n other nations at several levels. Conceptually, the 

effectiveness of the protection of nature increases geometrically with 

cooperation and understanding of each concentric ring. 

If human activities are to be inserted into ecosystems, the 
system itself has to be reconceptualized: it 1s not a matter 
of a 'natural' system being Invaded by humans, but a complex 
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whole system Involving an interaction between the physical 
resources, animal species, and the human activities (Bennett, 
1984:302). 

By managing protected natural areas and their surrounding land 

uses and cultures as systems rather than separate entities, park mana

gers, regional and country planners, and governments will be able to 

truly protect natural areas. If the protection of these areas can 

become a part of, rather than apart from, local human culture, preser

vation of nature could become a reality. The integration of protected 

natural areas 

. . . into regional socioeconomic systems is...the crucial 
element that will sustain them 1n the long term, regardless 
of a nation's stage of development (Machlis and Tlchnell, 
1985: 
97). 

Whether any conservation effort 1s successful is a matter of 

both opinion and perspective. Park conservation goals do not neces

sarily coincide with human development goals, and have historically 

been diametrically opposed to them. "Successful" management strategies 

for protected areas may not translate into "successful" survival 

strategies for the surrounding populations. The definition of success 

in many cases should be altered to include cultural resources as well 

as material ones 1n order to resolve conflicts between park management 

and local populations. 

Given a similar resource base, different cultures can develop 

different ways of using that base to achieve the goals which are of 

importance to that culture. Contrary to traditional development-

economics thinking, not all cultures must develop along the same path: 

there is a delicate balance between cultural obliteration through 



"lifting" the developing nations' standard of living, and keeping 

communities from positive change through insistence on "preservation" 

of traditional ways of life. 

The land use planner walks a tightrope. He or she must weigh 

and balance many interests, and must make trade-offs along the way. 

Planning 1s about humans in natural and cultural systems, and the 

planner must be equipped to deal with many sides of the same Issue, to 

facilitate compromises, and sometimes to choose sides. The land use 

planner and manager in developing countries must not only be 

knowledgeable about and respectful of specific ecological systems, but 

also about the specific cultures within those systems. 

Although each protected area has unique issues specific to only 

that area, there exist basic similarities between them. When a pro

tected area manager or land use planner 1s faced with a specific bound

ary issue dealing with the local human populations, the ability to 

reference other areas which have dealt with similar issues is invalu

able. Much of protected area management is through trial and error. 

With proper information networks and organization, land use managers 

can learn from one another's mistakes and successes. 

In order to address sustainabillty of local cultures and 

protected natural areas, both conceptual frameworks and basic tools for 

assessing management choices are necessary. This thesis 1s Intended to 

be a springboard for furthering development of the tools and Ideas 

necessary to make conservation and human development truly compatible. 
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