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Founded in 1948, IUCN-The World Conservation Union brings together States, gov-
ernment agencies, and a diverse range of nongovernmental organiza-
tions in a unique world partnership: over 800 members in all, spread
across some 125 countries. As a Union, IUCN seeks to influence, encour-
age, and assist societies throughout the world to conserve the integrity and
diversity of nature and to ensure that any use of natural resources is equi-
table and ecologically sustainable. The World Conservation Union
builds on the strengths of its members, networks, and partners to enhance
their capacity and to support global alliances to safeguard natural re-
sources at local, regional, and global levels.

.Since 1980, The George Wright Society has served as a multidisciplinary, in-
ternational professional association for those who work in or are con-
cerned with parks and other types of protected areas. The GWS’s focus in-
cludes both natural areas and cultural sites. Through this cross-cutting
emphasis, the GWS tries to promote innovative protected area leadership
and problem-solving. To work toward its goals, the GWS organizes and
is the primary sponsor of a biennial Conference on Research and Re-
source Management in Parks and on Public Lands. In addition, the GWS
publishes The George Wright Forum: A Journal of Cultural and Natural
Parks and Reserves, a quarterly venue for the discussion of timely issues
related to protected areas. Membership in the GWS is open to anyone who
wishes to support and further its objectives.

The Science and Management of Protected Areas Association originated in 1989
when a small group of scientists and managers from various govern-
ment  agencies and universities in the Canadian Maritime Provinces
agreed there was a need to improve the quality of use of science in pro-
tected areas management. SAMPAA sponsored the 1991 International
Conference on Science and the Management of Protected Areas; a second,
with Ecosystem Monitoring as its theme, was held in the spring of 1994.
The objectives of the society are to promote the effective use of science and
technology, support research activities and scientific. scholarship, provide
a forum for consultation and education on issues related to the use of the
science and technology, and promote cooperation and information inter-
change among land-use managers and specialists in the academic, pub-
lic, and private sectors relating to the management of protected areas.

A World Congress on National Parks and Protected Areas has been held each decade
since 1962. Its objective is to promote the development and most effective
management of the world’s natural habitats so they can make their opti-
mal contribution to -sustaining human society. The IVth World
Congress, held in Caracas, Venezuela, 10-21 February 1992, aimed to
reach out to influence numerous other sectors beyond those professionals
directly concerned with protected areas.




Coordinating Research and Management
to Enhance Protected Areas

Edited by David Harmon

Published by IUCN-The World Conservation Union
in collaboration with
The George Wright Society
Science and Management of Protected Areas Association
Commission of the European Union

1994



Published by IUCN-The World Conservation Union, in collaboration
with The George Wright Society, the Science and- Management of Pro-
tected Areas Association, and the Commission of the European Union

Copyright © 1994 International Union for the Conservation of Nature and
Natural Resources

Excerpts from INFORMATION ANXIETY, by Richard Saul Wurman,
copyright © 1989 Richard Saul Wurman. Used by permission of Dou-
bleday, a division of Bantam Doubleday Dell Publishing Group, Inc.

Reproduction of this publication for educational or other non-commercial
purposes is authorized without prior permission from the copyright
holder. Reproduction for resale or other commercial purposes is pro-
hibited without the prior permission of the copyright holder.

ISBN 2-8317-0214-3

Design and layout: David Harmon and Robert M. Linn
Printing: Weber & Sons, Inc., Park Falls, Wisconsin, USA

Available from:

IUCN Publication Services Unit The George Wright Society
219¢ Huntingdon Road P.O. Box 65

Cambridge CB3 ODL Hancock, Michigan 49930-0065
United Kingdom USA

Science and Management of Protected Areas Association
¢/o The Centre for Wildlife and Conservation Biology
Acadia University

Wolfville, Nova Scotia BOP 1X0

Canada

The designations of geographical entities in this book, and the presenta-
tion of the material, do not imply the expression of any opinion whatso-
ever on the part of IUCN, The George Wright Society, the Science and
Management of Protected Areas Association, or the Commission of the
European Union concerning the legal status of any country, territory,
or area, or of their authorities, or concerning the delimitation of their
frontiers or boundaries. The views expressed in this book do not
necessarily reflect those of IUCN, The George Wright Society, the Sci-
ence and Management of Protected Areas Association, or the Commis-
sion of the European Union. '

The text pages of this book are printed on 100% recycled paper with a min-
imum of 50% post-consumer content.




Contents

Acknowledgments / vi

A note on how to use this book / viii

The research-management dynamic / 1

Encouraging reéearchers and managers to understand each other / 11
A blueprint for thinking about park problems / 19

Designing a coordinated research and management program / 25
Getting the most research and management for the least money / 51

Social science and cultural research—
Important tools for management / 59

Communicating research findings and management decisions / 69

Conclusion / 81
Appendix 1: Case studies of coordinated research and management

Conserving Sinharaja: The evolution of a parinership
hetween research and management / 83

Ecological research and monitoring:
The Kejimkujik model / 89

Toward ecosystem management:
The Greater Fundy Ecosystem Project / 93

Appendix 2: Managing “pure” research in protected areas:
A practical guide / 98

Sources and selected readings (in English) 7/ 103



Acknowledgments

This book is a collaborative effort between the George Wright Society, the
Science and Management of Protected Areas ‘Association (SAMPAA),
and TUCN-The World Conservation Union, with generous financial as-
sistance from the Commission of the European Union. Special thanks go
to several colleagues in SAMPAA who wrote parts of the text or contributed
graphics: Sgren Bondrup-Nielsen and Tom Herman (Boxes 1.1, 1.2, and
4.2), Sgren Bondrup-Nielsen (Box 5.2), CLff Drysdale (Box 4.4 and the
Kejimkujik case study in Appendix 1), Neil Munro (Boxes 4.3, 4.5, and
5.1; Table 4.2), Tom Pollock (Box 7.1), and Martin Willison- (Appendix
2). In addition, John Seidensticker of the U.S. National Zoological Park
helped conceptualize Figure 1.1, John Leefe contributed part of Box 2.2,
Natarajan Ishwaran of UNESCO contributed Box 2.1 and the Sinharaja
case study in Appendix 1, and Stephen Woodley and Bill Freedman, of
Parks Canada and Dalhousie University, respectively, contributed the
Greater Fundy Ecosystem case study in Appendix 1.

Much of the remainder is based on previously published material. We
have freely drawn from, combined, and recast parts of works listed in the
“Sources” at the end of the book. Because this is a set of guidelines and not
a scholarly text, citations have been omitted except for direct quotations.
Nonetheless, certain sections draw so heavily upon one or two sources that
we wish to acknowledge those debts here:

The section in Chapter 2 on the politics of science is based upon
Andresen and @streng (1989).

Chapter 3 is based upon Wade and Tavris (1990).

Parts of Chapter 4 are based upon Jarvis (1991) and Thorsell
(1992).

The section in Chapter 4 on traditional environmental knowledge
is based upon Cruickshank (1981) and Peepre (1992).

Chapter 6 is mostly based upon Webb (1992) and Machlis (1993).
Various sections of Chapter 7 are based upon Shelton (1992) and
Jarvis (1991).

Thanks are also due to those who commented (often in great detail) on the
drafts: Sgren Bondrup-Nielsen (Acadia University, Canada), Graham
Child (formerly Zimbabwe National Parks and Wildlife Department),
ClLiff Drysdale (Kejimkujik National Park, Canada), Gary E. Davis
(U.S. National Biological Survey), Tom Herman (Acadia University,
Canada), Natarajan Ishwaran (UNESCO Regional Office for Science

vi




and Technology for Southeast Asia, Indonesia), Jonathan B. Jarvis
(Craters of the Moon National Monument, USA), Robert M. Linn (The
George Wright Society), Lloyd L. Loope (Haleakala National Park,
USA), Jeffrey McNeely (IUCN-The World Conservation Union), Neil
Munro (Parks Canada), Tom Pollock (Environment Canada), Fausto O.
Sarmiento (University of Georgia, USA), John Seidensticker (National
Zoological Park-Smithsonian Institution, USA), Kyran D. Thelen (FAO
Regional Office for Latin America and the Caribbean, Chile), Jim
Thorsell (IUCN-The World Conservation Union), Stephanie Toothman
(U.S. National Park Service), Stephen D. Veirs, Jr. (U.S. National
Biological Survey), Melody Webb (Grand Teton National Park, USA),
David M. Welch (Parks Canada), and Martin Willison (Dalhousie
University, Canada). In addition, Caroline Martinet, David Sheppard,
and Morag White of IUCN helped coordinate production of the book.

The George Wright Society is grateful to the Unity Avenue Foundation,
Minneapolis, Minnesota, USA, for providing the funding which enabled
the Society to participate in the Fourth World Congress on National Parks
and Protected Areas, held in Caracas in February 1992. These guidelines
had their origins in a Congress workshop organized by the Society and
IUCN on “Research and Protected Areas,” and so we would like to ac-
knowledge the contributions of the workshop participants too, particularly
those of the chairperson, Sarath W. Kotagama (Sri Lanka Department of
Wild Life Conservation) the vice-chairperson and rapporteur, Milton R.
Cabrera (Universidad de San Carlos de Guatemala), and rapporteur John
Cooper (Percy FitzPatrick Institute of African Ornithology, Republic of
South Africa). A summary of the workshop may be found in the Congress
proceedings, entitled Parks for Life: Report of the IVth World Congress
on National Parks and Protected Areas, edited by Jeffrey A. McNeely
(Gland, Switzerland: ITUCN—The World Conservation Union, 1993; 260
pp.). The papers submitted to the workshop were published in the George
Wright Society’s quarterly journal, The George Wright Forum, Vol. 9,
Nos. 3/4 (1992; double issue, 170 pp.).

We also wish to acknowledge the Bantam Doubleday Dell Publishing
Group, Inc., New York, for granting permission to quote extensively from
Information Anxiety by Richard Saul Wurman, copyright © 1989 by the
author. Finally, our thanks go to Amy Shaw and Dee Robbins of Earth—
watch for providing the cover photograph.

David Harmon

The George Wright Society
July 1?94

vil



A note on how to use this book

The purpose

This is a set of guidelines in the sense that it is filled with “shoulds” and
even a few “musts,” but we recognize that every protected area is unique.
The book’s value, we hope, will be as a source of ready-to-adapt ideas for
coordinating research and management in your protected area. It can
also be used by laypersons who desire an introduction to resource man-
agement and research planning. '

The sequence

Although there is a logical progression to the chapters, they don’t have tobe
read in order. Dip into the book as you like.

The marginalia

In the margins of some pages you will find, in shaded boxes, quotations
from Richard Saul Wurman’s book Information Anxiety. The author de-
scribes himself as being in the business of making information under-
standable. “My expertise,” he writes, “has always been my ignorance,
my admission and acceptance of not knowing.” Wurman has published
guidebooks to cities that try to look at them in the same way a curious first-
time visitor does, has rewritten directories and reference books to make
them easier to use, and has explored why people allow themselves to be
inundated with information they cannot comprehend—and what can be
done about it. Wurman’s insights into information are valuable when
juxtaposed against the special problems researchers, managers, and the
public face when trying to build a working relationship.

We offer Wurman’s thoughts in the margins much as one offers a spark
to kindling. Some of his comments will challenge what is being said in
the text on that page, others will echo it, while still others will act as re-
minders of concepts elsewhere in the book.

vill




1. The research—-management dynamic

Introduction

We live in a time of swirling environmental and societal change, and
protected areas, like all other social institutions, are being transformed
by the flow of modern events. As the world’s political order continues to
shift, and as the planet faces unprecedented strains from burgeoning
material consumption and sheer population growth, people are demand-
ing that protected areas take on broader and more complicated social and
ecological functions. Gone are the days when parks and reserves were
expected merely to safeguard a few popular wildlife species, or preserve a
beauty spot or dramatic landscape feature, or embalm the site of some
historic event. Now, protected areas are expected to help conserve entire
ecosystems and ecological processes, contribute to the preservation of van-
ishing ways of life, spearhead local economic development, even solidify
the cultural identity of whole groups of people.

In this uncertain atmosphere, establishing a partnership between re-
searchers and managers has become crucial to the success of protected ar-
eas. Research in the natural and social sciences provides managers with
vital information on the presence or absence of species and their needs,
geophysical characteristics of the area, new interpretations of cultural re-
source material, trends in ecosystem change, social characteristics of
resident and neighboring human communities, economic values of the
protected area, tendencies in recreational use and tourism, the effective-
ness of training programs-—the list could go on and on. For their part, re-
searchers are increasingly attracted to protected areas as “laboratories”
for scientific and cultural work. To make optimal use of these laborato-
ries, researchers need the logistical and political support only managers
can give. Research algo often gains in relevancy from the practical dis-
cipline imposed upon it by real-life management constraints.

A mutually supportive research-management partnership offers both
sides valuable insights that can broaden their perspectives and make
them more creative and flexible. This, in turn, translates into the pro-
tected area becoming more responsive to the changing needs of society.

So getting managers and researchers to work together is critical to the
success of protected area conservation. Nor can the public interest be
served unless research and management are coordinated. Nonetheless,
researchers and managers working in protected areas don’t always see
eye-to-eye. Researchers and managers often-have fundamentally differ-



ent backgrounds and outlooks. And too often the roles research and man-
agement play are not clear to the public.

The purpose of this book is to suggest ways
that researchers and managers can work
more effectively with each other and with
the public at large. The premise is that all
research done in protected areas can
enhance their management—even that
which only peripherally ‘addresses an immediate problem. Likewise,
management of protected areas should accommodate rather than
discourage research. And both researchers and managers should be
willing to work with the public.

Let us take a look at two basic types of research as it relates to protected
area management. Then we will move on to an overview of the different
people involved in the equation.

Academic vs. applied research

In terms of protected area conservation, academic research seeks to ad-
vance the frontier of knowledge for its own sake, while applied research
is oriented toward or determined by managerial concerns. The latter is
“management-driven,” while the former is not. Applied research divides
into three overlapping areas:

M Scientific and cultural research, which encompasses the natural sci-
ences; history, archeology, and related fields; and technical disci-
plines such as historic preservation, curation, and data management.

M Social science research, which focuses on protected area conservation
as a socioeconomic process revolving around the allocation of scarce
resources and the management of human behavior.

B Operations research, which tries to make management more effective
and -efficient.

Given the financial constraints common to all park agencies, applied re-
search must be given the highest priority, but even purely academic re-
search should be welcomed as an added justification for having protected
areas, as long as it is cost-effective and does not conflict with their objec-
tives.

In practice, there is no absolute, stark division between applied and aca-
demic research: the two often grade into each other. However, the di-
chotomy is  useful for visualizing (in simplified form) the research-
management dynamic (Figure 1.1). The process falls into three phases:




Figure 1.1. The research-management dynamic
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(I) a planning phase, in which researchers, managers, and interested
members of the public devise a range of possible research questions; (I) a
research phase, in which the studies are actually done; and (III) a man-
agement phase, in which resource management activities are carried out
in the field. During the planning phase, the questions will be broadly
management-driven (aimed at addressing a pressing issue) -or “pure”
(aimed only at advancing knowledge). Research on management-
driven questions will, during the second phase, yield findings with im-
mediate applicability. “Pure” research may as well, though it is more
likely to produce results not immediately applicable. Both types of find-
ings can overlap into research conclusions and recommendations, which
are then turned over to managers in the third phase. As we shall see,
managers may not always use these conclusions or recommendations,
but at least they are an additional source of information. Managers also
may make direct use of findings that have immediate applicability, inde-
pendent of any conclusions or recommendations from researchers. At
the same time, managers take into account public reaction and other fac-
tors such as budgetary and political constraints: - Finally, management
practice is (or at least should be) filtered through a formal review program
so that adjustments can be made and mistakes corrected. The results of
the evaluation are then taken into account during the next round of for-
mulating research questions.

Again, it is worth emphasizing that, in practice, the line between
academic and applied research is frequently indistinct. Often, what
appears to be “pure research” is in fact a prerequisite to developing an
applied research program. For example, purely descriptive research to
determine the biota of a region is required to form a basis for
management-derived research at a later time. This sort of research
could be called “basic”—it is basic to both academic and applied research.
As such, it forms part of the “existing body of knowledge” (top, Figure 1.1)
that informs both sides of the research-management dynamic.

The human equation: researchers, managers, and the public

A second way to categorize the research-management relationship is to
look at differences between the groups of people involved. Researchers
can be broadly classified into scientists and cultural researchers, while
managers can be divided into field-level resource managers and senior-
level administrators. The fifth group, the public; itself falls into a number
of categories.

Scientists. The natural sciences (biology, ecology, geology, and many
others) use the scientific method to try to understand natural phenomena.
. The social sciences (anthropology, economics, geography, psychology, po-




litical science, sociology, and others) apply the scientific method to un-
derstanding social behavior.

Although not the only means of advancing knowledge—the comparative
method and systems analysis are two other techniques used in science—
the scientific method is a long-standing and widely accepted process de-
signed to impose objectivity on the solving of problems. Its goal is to un-
cover truths about the world in a never-ending process of examining
testable hypotheses. As each new hypothesis is tested, new insights chal-
lenge currently accepted knowledge. These new insights may even
eventually supplant the status quo if other scientists retest the theory and
find it valid. Thus, through a rigorous and measurable process of con-
sensus-building, a new set of truths emerge. (See Box 1.1, “Demystifying
science,” and Box 1.2, “The scientific method.”)

For the scientific method to work, its practitioners must minimize subjec-
tivity in their work. Opinions must be framed in the form of a testable hy-
pothesis; otherwise they lie outside the bounds of the method. In addition,
scientists must necessarily take a long view of their work because each
new generation will challenge the truths
of their predecessors. Because the process
is never-ending, research is valued for its
own sake. Whether the research has im-
mediate utility may not be so important as
whether it reveals some new insight into
the subject. It should be noted, however,
that some scientists are becoming more
mission-oriented in the face of pressing environmental problems. This
has led to the creation of subdisciplines which try to meld action and the-
ory (e.g., conservation biology, ecological economics).

Cultural researchers. Cultural research (encompassing history, archeol-
ogy, and related fields) differs from that in the natural and social sci-
ences in several important ways. It proceeds by the continual reinterpre-
tation of human activities, both past and present. The goal of cultural re-
search is to generate many interpretations of events, often without the ex-
plicit use of hypotheses. Facts are collected as objectively as possible; once
collected, the researcher derives an interpretation and a synthesis is de-
veloped. Subjectivity is not necessarily eschewed, though it must be sup-
ported by facts. In some disciplines the “personality” of the researcher
may be much more evident than in the natural sciences. Nevertheless,
the validity of cultural research is, like that of science, determined by the
amount of consensus it commands among the researcher’s peers. (It may
take years for consensus to develop; thus, the value of research may not be
immediately apparent.) Cultural researchers also take a long-term view



Box 1.1. Demystifying science

There is nothing magical about science. We practice the basic tenets of
science in ‘many of our everyday activities. For example, fixing a car
that won’t start requires the same approach as solving a problem with de-
clining populations of rare species in a protected area.

Problem

B The car will not start. B The population of a rare species
' is declining.

Make initial observations to describe the present environment

B The gasoline tank is full. M There appears to be no
increased number of predators.

B The battery is not, dead. M There has been no change in
habitat.

M The motor turns over.

Develop testable hypotheses
1. The spark plugs do not fire. 1. There is not enough food for
nestlings.
2. Gasoline is not getting to the 2. Eggs are not hatching due to
cylinders. thinning of the shells.
3. The timing is out. 3. Nest attendance by parents is
poor.

Design experiments to test hypotheses
1. Take the spark plugs out and 1. Increase the food through a food
test if they fire. supplement experiment.

2. Check the fuel pump. 2. Compare the shell thickness of
© eggs in nests with thoese from
museum collections.

3. Check the timing. 3. Conduct a study to determine
nest attendance and hatching
success.

Conclusion
Hypotheses not rejected are the probable cause of the problem.
Remedying the cause should solve the problem.

Source: contributed by Sgren Bondrup-Nielsen and Tom Herman




Box 1.2. The scientific method

The scientific method may be called the “hypothetico-deductive method,”
where deduction in logic refers to reaching a conclusion by reasoning
from an assumption. It is important to keep in mind that we can never
prove something; we can only disprove it.

PROBLEM

intuition

Hypothesis 1 Hypothesis 2 Hypothesis 3 etc.

deduction
 /
Deduced state Deduced state Deduced state
of affairs of affairs of affairs
# ; ‘
: E :
[ f o o
o o 5
4 | & 2
I1'13
Observed_state Observed state Observed state
of affairs of affairs of affairs
Hypothesis Hypothesis Hypothesis
not rejected rejected not rejected

We observe or conceive of a problem. Intuition and preliminary observa-
tions lead us to carefully articulated hypotheses. Hypotheses are rejected
when there is not agreement with the observed and deduced state of af-
fairs. It is important to develop several alternative hypotheses since hy-
potheses can only be rejected and not proved.

Source: contributed by Tom Herman and Sgren Bondrup-Nielsen
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and value research for its own sake, although, -again, some are becoming
more mission-oriented (e:g., historic preservation specialists).

Resource managers. In contrast to researchers, resource managers aim
to solve problems as they arise—although the best plan ahead to avoid
crises. Their goal is to manage one or more resources or activities (e.g.,
wildlife, historic properties, visitor use, etc.) to further a broad set of objec-
tives that have been laid for their protected areas. Resource management
is something of a hybrid, combining the intellectual detachment of the re-
searcher with the hands-on involvement of the ranger/warden. This
makes it a profession with unique challenges.  Often resource managers
are under pressure to produce solutions for a problem (or at least do some-
thing about it) in-a short time. They strive for objectivity, but must re-
spond daily to forces from within a very subjective arena: the world of
politics. There is scarcely a protected area in the world today that is not, to
some degree, controversial. Resource managers are on the firing line of
the disputes. Consequently, they value research mostly as a tool to solve
pressing problems. ‘

Administrators. Upper-level managers and planners within the pro-
tected area agency differ from field-level resource managers in degree
rather than in kind. Instead of focusing on individual resources, their
goal is to carry out the entire set of objectives for a protected area or system
of areas. More so than field managers, administrators are in closer
contact with the political power structure. In the upper reaches of an
agency, they may have regular interactions with ministers, members of
national legislatures, and even heads of state. Administrators function
as a conduit between the politicians and activities in the field. So it is that
resource managers working in the field may well have everyday inter-
ests and concerns quite different from those of upper-level administra-
tors. Even within the same protected area, one can find resource man-
agers and superintendents with decidedly divergent perspectives.

The public. International experience over the past twenty years has made
it abundantly clear that protected areas need the support of the public.
Here we need to distinguish between the general public, short-term users
of protected areas, and local people who live close by. Broad support from
the general public, even those who have no direct contact with protected ar-
eas, is obviously important to maintain—if for nothing other than politi-
cal considerations. Short-term users, such as tourists, can have tremen-
dous direct impacts on the resources and attributes of a park. And time
after time, the lack of local support has undermined the conservation ob-
jectives of particular protected areas.




A lack of public support on any level not only hinders the work of man-
agers; it also affects research. Researchers are chronically short of
funds, and this is ultimately caused by the low priority given to protected
area research by governments and donor agencies. This situation is di-
rectly attributable to the fact that the public is not used to thinking about
protected areas as sites for research. In the end, a large segment of the
public takes a short view of protected areas, thinking of them as mere des-
tinations for visits-——or as hindrances to their livelihood. Neither man-
agement agencies nor research institutions have done nearly enough to
change this. Both managers and researchers are the losers.

Why do rifts form between research and management?

Of course, all this is generalization—useful for sketching, in broad
strokes, the outlines of the research and resource management profes-
sions and the public’s interest in parks. Though there certainly will be
individual exceptions to these sketches, the important point is that many
researchers are vitally interested in the management implications of
their work, just as many resource managers care deeply that their deci-
sions have a solid research foundation.

There is no inherent chasm of intellect or temperament that separates re-
searchers from managers, yet it would be less than honest not to ac-
knowledge that important distinctions often exist between them. Differ-
ences in status, decision-making authority, financial support, and so on
can drive a wedge between the two groups. For instance:

B In many cultures a higher status is associated with formal education.
Researchers generally have more advanced degrees than managers,
and thus may be tempted to look down upon them. Managers, on the
other hand, tend to have more practical problem-solving experience
than researchers, and thus might be disdainful of those who don’t
work daily in the field or are “overly specialized.”

B Researchers and managers rarely share decision-making authority.
When managers wield exclusive power, researchers are put into a
subordinate position from which they must try to persuade managers
of the value of their work.

B The two groups differ in salary, program funding, the size and qual-
ity of facilities made available, etc.

B Researchers and managers are trained to “perform” for their peers,
not each other. This can lead to both groups tending to think of the
other as a competitor—or, worse yet, an adversary—rather than as a
partner.

In addition, the work of researchers can limit the discretion of managers
(as when, for example, research reveals that a site slated for a visitor fa-



cility is critical habitat for a rare species), just as managers can limit the
discretion of researchers by imposing restrictions on their field work.

Success in a research career is not won by making a manager’s job eas-
ier. And no manager is going to advance
by promoting research that has no recog-
nizable bearing on a protected area’s prob-
lems. The solution does not lie in. creating
a hybrid “researcher-manager,” but rather
in recognizing the advantage of having
divergent approaches when dealing with
protected area resources. Out of the tension
and interplay between them come. solu-
tions that could not have come from either
alone.

Bridging the gap by building respect

When rifts do form between research and
management, poor communication is
usually the reason. Too often, neither
group understands the type of information
the other can provide. This leads to a situation where managers fail to ex-
plain their needs to researchers, and vice versa. = Often this occurs out of
an inability to “listen.” - Communication skills are critically important.

Institutional mechanisms must nurture communication and reward re-
searchers and managers for working in partnership rather than in oppo-
sition. In such a partnership, they would retain the responsibility to en-
gage in reasoned debate with each other, as well as among themselves.
This would foster mutual respect—the prerequisite for success in coordi-
nating research and management. Building respect must begin on a
one-to-one basis and then spread throughout the organization. The first
step is to encourage the individual researcher and manager to under-
stand one another.

10




2. Encouraging researchers and managers to
understand each other

What researchers need to know about managers

First and foremost, researchers must keep in mind that managers pri-
marily want information that relates directly to current concerns and is-
sues in their park. Theoretical or long-term research, important as it is,
does not serve management interests unless some component of it is rele-
vant to what’s happening now. For example, a theoretical model of
predator-prey interactions in a park would certainly be valuable to
wildlife managers, even if it were eventually disproved. On the other
hand, a theoretical model of genetic variation among populations of a
single abundant species might have little management relevance. (See
also Box 2.1.) Researchers should acknowledge that the manager’s need
for relevance is a valid one, and try to envision components of their
research that will accommodate it.

Box 2.1. Theory versus practice: the example of nature reserve design

In the management of protected areas, there will be many times when
valid scientific theory has to yield to the exigencies of circumstance. For
instance, the theory of island biogeography (MacArthur and Wilson 1967)
posits a direct relationship between the size of an area and the number of
species of a particular group of organisms to be found in it. The theory
sparked a contentious debate about the optimal size and design of nature
reserves for given regions: Does a single large reserve more effectively
safeguard species, or do several small ones? There are strong arguments
in favor of larger over smaller reserves, but many protected areas predate
this research and expanding them to accommodate its findings is out of
the question. Furthermore, smaller nature reserves may be important
from the point of view of national or local biodiversity.

Small protected areas also have proven useful as sites for long-term
research. Thailand’s Sakaerat Environmental Research Station (7,458
ha in extent) is a case in point. Ecological and socioeconomic research at
Sakaerat has provided insights into rehabilitating forest lands degraded
by agriculture and mining. Sakaerat’s easy access and facilities have
enabled Thailand’s National Research Council, its Institute of Scientific
and Technological Research, and Kasetsart University to cooperate on
research that has had direct implications for sustainable development.
To cite another from many further examples, quite valuable botanical
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research has been carried forward at Ecuador’s Rio Palenque Biological
Station, which covers only about 0.1 sq km but contains over 1,000 plant
species, many currently known only from a single living individual
(Gentry 1982).

Source: contributed by Natarajan Ishwaran

Managers are usually generalists, not specialists. It is unlikely they
will be familiar with the technical background of every subject they have
to deal with. When working out the specifics of a project with managers,
researchers should spend time making sure they understand the back-
ground. This is far more important than bombarding them with the de-
tails of the research process. Often, it will be enough for managers to be
assured that sound practices are being followed.

Once again, the conclusions are what managers are most interested in.
They must be clearly stated in readable language that avoids jargon.
Where possible, graphics should be used to illustrate key points.. Any sta-
tistical or other technical qualifications should be fully explained, and
the significance of the results and their possible relevance to manage-
ment should be 1aid out. Some notion of the relative importance of the con-
clusions should be given so that managers have an idea of how best to
spend their time and money.

What managers need to know about researchers

For their part, managers must keep in mind that researchers are not nec-
essarily trained to think in terms of immediacy. Research that seems to
have no value today may be important tomorrow. A good example is the
ethnographic work on Native Americans sponsored by the U.S. govern-
ment in the 1800s. To many at the time, it seemed esoteric, a waste of
money. Now it is proving an invaluable source of information for all
kinds of cultural researchers and scientists who are trying to understand
long-term social and environmental patterns. Managers should try to
envision how components of research might be relevant in the years to
come, not just right now.

Researchers are often specialists, not generalists. This is often a barri-
cade to communication. The jargon that so confuses everyone else serves
them well within their field because it is a valuable shorthand intelligible
totheir peers. Although they often use jargon to save words, researchers
tend to shun other shortcuts through fear of being left open to criticism.
Managers shouldn’t be expected to master the jargon of every field, but
they do need to be willing to work to understand how abstract research can
be relevant to their jobs.
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A long-standing source of misapprehension is the idea that research’s
primary function is to clear up uncertainties. In fact, scientists often
simply exclude uncertainties by postulating theoretical models which are
assumed to be correct. If uncertainties reach the point where the model it-
self is threatened, the model is changed. This is, practically speaking,
the only way to deal with global phenomena such as climate change. Dif-
ferent principles govern cultural research, but the mode of operation is
largely the same. Managers must therefore draw a distinction between
uncertainty and ignorance. Both scientific and cultural research attempt
to decrease ignorance—but, ironically, the more we know about the world,
often the less certain we can be about how it really works. The theory of
evolution is an example which leaps to mind: it tore down the prevailing
shell of certainty even as it provided epochal insights into existence.

Unfortunately, there is a great deal of |
pressure on protected area managers to
find certain resolutions to contentious is-
sues. Unless it is understood beforehand
that research may in fact hinder that
search, then the relationship between re-
searcher and manager can sour rapidly.

The politics of management

Such a widening of possibilities may or
may not be welcome to the manager. This
ambivalence comes naturally to those who
work in a bureaucracy. Everyone knows
. that park bureaucracies can take on a life of their own, and that employees
often succeed, at least in part, by furthering the bureaucracy rather than
serving the needs of the parks themselves. So it is that some managers
may be more comfortable operating within a narrow range of possibili-
ties. For them, research can be threatening. While it is easy to condemn
such an attitude as small-minded or careerist, it would be well to remem-
ber that the attitude is a logieal response to the way the system is set up and
that the system, for all its flaws, does at least tend to promote stability in
the administration of protected areas.

The flaws endemic to park bureaucracies-—chronic underfunding, politi-
cal manipulation, the overemphasis on short-term actions, the tendency to
hold field personnel exclusively responsible for failures and contrpver-
sies, the unwillingness to tolerate uncertainty and ambiguity—all help
explain certain management decisions. To a manager, saving 5% on the
cost of getting a task done can be a more important consideration than
paying full price for only a slightly better job. Under some circum-
stances, a decision that flies in the face of research findings makes sense
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if it represents the only politically feasible alternative. Likewise, in sen-
sitive situations a reluctance to act on research recommendations makes
sense if there is a strong likelihood that doing so will spark contention.

So politics intrude, and the conclusions of research—even. those whole-
heartedly welcomed by managers—will not always dictate management
decisions. ~Is this necessarily bad? Unless we are to descend into a sterile
cynicism, we must believe that scrupulous politicians who care about
parks do exist, and that their decisions are taken with the best interests of
society and the environment in mind. (See Box 2.2.)

The politics of science

It may not be so obvious, but scientists, like managers, work in a world
ruled by politics—some of it internal, some external. It is considered a
natural tendency of scientists to be extremely cautious in relating results
of their study. Scientific tradition—which is just another way ‘of saying
the internal politics of science—favors those who do not overstate their
conclusions. As noted, the scientific method seeks to impose discipline on
inquiry, and tends to promote a conservative, incrementalist view.

The classical view of science is one of pure, disinterested 1nqu1ry driven
solely by the thirst for knowledge, with
scientists keeping their distance from the
messy and vituperative world of politics.
This view is, at best, naive. Many scien-
tists believe it their professional duty to
stand aloof from the political process, but,
as Young (1989) notes, “it is virtually im-
possible for the scientific community to
avoid becoming—and being perceived by
others as becoming--another interest
group” in the political arena. Why? “The '
fact is that the scientific community, like other interest groups, is made up
of human beings who have distinct values and policy preferences” which
they try to promote. Scientists who sit on the sidelines are liable to have
their conclusions manipulated by interest groups who do not abide by the
scruples of the scientific method.

Researchers are also just as liable to careerism as managers. They too
must deal with bureaucracies, and, although academic institutions are
markedly different from government agencies, they share some of the
same flaws, particularly underfunding and political manipulation. In
the réal world, research is no more exalted than management.
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Box 2.2. The politics of research and management: perspectives from two
policy-makers

One hopes that a conscientious politician’s wider view of events will serve
protected areas well over the long haul. More specifically, such a person
sometimes may be better able to tell what is needed for a successful re-
search-management partnership than researchers or managers them-
selves. Here, John Leefe, a former Minister of Environment and Natural
Resources for the Canadian province of Nova Scotia, offers his perspec-
tive, which emphasizes the need to achieve consensus.

Researchers and managers live in a symbiotic relationship. Without
management-initiated action, the researchers’ endeavours are sterile.
Without good service generated by researchers, managers will, only
by the best of good fortune, make the right decisions. Most frequently
their decisions will be at best inadequate, and at worst destructive.

The last thing a manager needs is a staff captured by activism. While
singular and highly focused activism can play an important and often
positive role in society, it becomes entirely counter-productive in the
internal formulation of public policy by governments. It breeds dis-
trust, whereas mutual respect and the trust it engenders are absolutely
essential to sound public policy creation and implementation.

Good decision-making must be based on good science. The former
will only occur where managers know they can trust the judgment and
advice of their advisors. The latter will only occur where the re-
searcher has the real sense that his toil will result in the right decisions
being taken.

Every successful partnership reflects a high level of trust, frank hon-
esty, a joint sense of commitment, and an acceptance of accommoda-
tion in priority development—though certainly not compromise on
matters of principle. The health of the symbiosis is entirely dependent
on the will of the partners to make it work. The public interest is, in the
short term, captive to the capacity of managers and researchers to team
their abilities. When pushed beyond reasonable limits, patience ex-
hausted, the public will remove the managers and hold up the re-
searcher to ridicule—and all will lose.

Paradise lost or paradise regained: the public interest is very much
bound to the essential relationships between scientific and manage-
ment functions. It is a wondrous responsibility not to be squandered in
the morass of false principle and resultant lost hopes.
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Exactly what constitutes “the public interest” is of course a matter of some
debate, but it can be argued that one of its bedrock principles is national
security. Protected areas, like all other important social institutions,
must be ready to adapt to the new realities of the post-Cold- War era. Writ-
ing about future scientific research agendas, a prominent national legis-
lator from the USA, George E. Brown, Jr., puts it this way: “There is an
emerging consensus that national security needs to be redefined to en-
compass a strong and growing economy; a healthier environment; a re-
duction of global tensions caused by economic disparities and ethnic,
cultural and religious conflicts; and adaptive institutional structures
(bureaucracies) able to respond to human needs promptly and efficiently”
(Brown 1993). The economy, the environment, social justice, and flexible
governance: four core concepts of the “new national security.” All of
them non-military, and all of them capable of being furthered by protected
areas. Brown’s message is clear: increasingly, governments “will not
act to fund programs they perceive as unrelated to the evolving security
goals” of the post-Cold War world. “As policymakers try to draft a
blueprint for science that conforms with new global realities, many in the
scientific community view this as a thinly veiled attempt to substitute the
judgment of politicians for that of scientists in selecting the research
agenda of the future. Those scientists seem genuinely unaware that polit-
ical priorities have always dictated the general allocation of research
funding....” Brown’s is writing of the USA, but his analysis applies
equally well to many other countries, and to protected area management
regimes as well as research.

The message to the research and management community is: if you want
support, (1) make sure the public and politicians understand the role pro-
tected areas can play in fulfilling the “new national security”; and (2)
learn to “reconcile these political standards with [your] own standards of
excellence and political autonomy” (Brown 1993).

What researchers and managers need to understand about the public

The general public is largely uninterested in the administrative details
of research and management. We should no more expectthe average per-
son to know about the ins'and outs of a park bureaucracy than we expect a
bank customer to understand the double-line accounting system. How-
ever, it is important to recognize that the public can be vitally interested in
both the process and the results of research and management. It is a fatal
mistake to underestimate the public’s intelligence or inquisitiveness.
Gearing all communications with the public to the lowest common de-
nominator assures a self-fulfilling prophecy. Providing an occasional
dollop of bland, mundane, self-serving information shows disdain or
contempt for lay people. Instead, researchers and managers can work to-
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gether to provide a stream of challenging in-depth information on how the
park is administered, how resource management works, what the role of
research is, what mistakes have been made, and how the public can help
find solutions to problems. The advan-
tage? For one, the public will know that it is
being taken seriously, and that leads to
more support for the park and its objec-
tives.

The days are over when agencies can run

protected areas by fiat without a murmur from the outside. Some countries
have elaborate systems designed to encourage participation in and
comment on important management decisions; where such systems
exist, public participation is usually vigorous and (increasingly)
contentious. Where they do not, there are many forms of de facto “input”
available to the public: agricultural encroachment, poaching, illegal
harvesting of plants, and vandalism, to name just a few. Either way, the
public is having its say. Simply put, if park authorities want respect from
the public, they have to give it first.
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3. A blueprint for thinking about park problems

The first two chapters have tried to establish the basis for a common
understanding between researchers and managers. By outlining
differences between them-—in philosophy, training, and method—it is
hoped that practitioners in both camps will be able to recognize and set
aside their own biases and (if nothing else) acknowledge the validity of
the other’s point of view. Once mutual respect is established, then the
groundwork will have been laid for building an effective research and
management team.

It is now something of a maxim to say that challenges facing the world’s
protected areas are complex, that solutions will come increasingly
through cooperation, and that success ultimately depends on activities
taking place outside park boundaries. Given this, we might ask our-
selves whether there are any general principles to guide researchers and
managers on how to think about these daunting challenges. Are there
blueprints for good thinking?

The answer is “yes.” Any number of psychologists, philosophers, and ed-
ucators have sat down and thought about thinking: what separates reason
from speculation, the elements of clear cogitation, the most common traps
of faulty logic, the most tempting side-roads into illogic. What we'd like
to do here is offer one blueprint from the many, based on the work of Wade
and Tavris (1990). They lay out the principles of “critical thinking,”
which is “the ability and willingness to assess claims and make objective
judgments on the basis of well-supported reasons.” This is the key: re-
searchers and managers must become critical thinkers—together.

As Wade and Tavris point out, the critical thinker is one who has devel-
oped “the ability to look for flaws in arguments and resist claims that
have no supporting evidence.” Critical thinking is not merely negative
thinking; it “also fosters the ability to be creative and -constructive—to
generate possible explanations for findings; think of implications, and
apply new knowledge to a broad range of . . . problems.” Critical thinking
cannot be separated from creative thinking; only by questioning “what
is” can one imagine “what can be.”

There are six steps to achieving critical thinking:

1. Be willing to wonder. The trigger for critical thinking is the willing-
ness to ask “why?” Children ask “why” questions naturally (sometimes
incessantly), but we seem to get this inquisitiveness drummed out of us as
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we pass into adolescenice. By the time we
reach adulthood, the fear of appearing to
ask a dumb question is enough to paralyze
most of us. Yet “why” questions typically
uncover the process of the world around us,
and so are especially valuable in shed-
ding light on protected area research and
management-——which ‘is, after all, a pro-
cess itself. The worst situation for re-
searchers and managers to find them-
selves in is one in which both groups think
they know what the problem is—especially
if they agree. Industrial engineers are
taught to walk through a factory and ques-
tion everything, even successful proce-
dures that have been used for years. This
would be a healthy attitude to bring to any
research—-management collaboration. At the start, managers should
probe every research assumption, and vice versa. The first two questions
on the table should be: “Why are things the
way they are?” and “How did they get to be
this way?” Working through this back-
ground together brings both sides closer to
the same starting point in terms of agreed-
upon knowledge. And, in the right atmosphere, a sense of camaraderie
may emerge. The right atmosphere, needless to say, is one of collegiality,
not hostility. Egos will have to be put on the shelf.

2. Analyze assumptions and lay them out. Critical thinkers evaluate the
assumptions and biases that lurk beneath the veneer of reason. They ask
how these assumptions influence claims and conclusions put forth in de-
fense of a particular action or idea. They also are aware of their own as-
sumptions and are willing to question them. Delving into assumptions is
not easy work, and can require cultivating a new way of looking at
things. Healthy skepticism is called for—without searching for an ulte-
rior motive in every innocent utterance.

Be wary of research questions (and managerial reactions to proposed
questions) with built-in, unexamined assumptions. Hard as it may be to
do, both parties should try to communicate their assumptions and biases,
and be aware of the outside political forces that shape them.

3. Examine and re-examine the evidence; then consider other interpreta-
tions. A truism? Maybe, but many popular beliefs hold sway even though
there is only bad evidence, or none at all, to support them. The same goes
in the field of protected area conservation. For years it was assumed that
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Yellowstone-style national parks were the only worthwhile type of pro-
tected area and that anything else was a pale imitation. That value judg-
ment went largely unexamined until the 1980s, when evidence from case
studies began to mount showing that, in
many places (and not exclusively in the
developing world), an exclusive reliance
upon strict reserves was hindering rather
than helping conserve nature. Within
scarcely a decade the groundwork of park
planning has been dug up and recast, to
the point that the major thrust in protected
area conservation today is toward more
flexible, nonexclusionary designations.
Biosphere reserves, greenways, protected
landscapes—these are some of the new
types of protected areas designed to be in-
tegrated into the daily life of nearby
communities. They are used as tools for
sustainable rural development, urban re-
vitalization, and even' cultural preserva-
tion.

Another example: Until quite recently, park inferpretation treated native
societies as dead history, relics, even impediments. Now there is in-
creasing evidence that, far from being sterile curiosities, traditional
lifeways may represent a vibrant and effective “back to the future” ap-
proach to environmental ethics—one which may turn out to be the key to
humankind’s making peace with the Earth. This evidence derives from
a surging worldwide interest in native cultures on the part of non-
natives, and by the increasingly effective reassertion by native peoples of
their own heritage and concomitant rights. Thus, park authorities are
beginning to accept participatory management strategies designed to in-
clude natives, and even co-management arrangements where day-to-day
authority is shared or given over. In both examples, through the examin-
ing and casting-anew of what was “known,” protected area conservation
has been fundamentally changed. Examining and re-examining evi-
dence is what puts flesh on the bones of assumption.

Stubbornly accepting a conclusion without
evidence (“Nothing you say will ever
change my mind”) is a sure sign of T PP
uncritical thinking. Uncritical thinkers

attempt to marshal every conceivable argument in favour of their
opinions, and let it go at that. Critical thinkers always rehearse the
arguments against their opinions, and indeed try to shoot themselves
down. They think, “What evidence supports and refutes this line of
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reasoning, as well as the opposing line? How reliable is the evidence?”
The ultimate goal is to find an explanation that accounts for the most
evidence and relies upon the fewest assumptions.. The critical thinker
also knows that merely because a strategy or technique has dlways been
successful in the past does not indicate, let alone guarantee, that it will
work in the future.

A note of caution. The willingness to abandon old assumptions should
not be confused with a readiness to do so. You should embrace new
paradigms (and new uncertainties) only after evidence demonstrates
that a move is warranted.

4. Avoid reasoning based solely on emotions. Many people involved with
protected areas are passionately devoted to their work. The very idea of
creating a protected area, of committing an expanse of land or water to a
special set of purposes—not for 25 or 50 or 100 years but for all time—is
nothing less than an act of consecration. Someone willing to undertake
such a profoundly serious task can well be expected to bring to it a sense of
high purpose. It would be less than human for the conscientious park pro-
fessional not to be emotionally involved.

Indeed, emotion plays a valuable role in critical thinking by tempering
any tendency toward overly technical (and dehumanizing) calculation.
After all, most research and management decisions must account for ei-
ther (1) cultural resources that carry emotional as well as intellectual
significance; or (2) associations of plants and animals that have differ-
ing status in the eyes of people. The strategy of focusing on “charismatic
megafauna” as a lever to protect an entire ecosystem is a perfect example
of using emotion to advance a reasonable aim. ‘It can even be argued that,
were it not for emotion, most protected areas would. never have been
created. '

Still, the recognition that we are emotional beings (and rightfully so), and
that there is a whole set of equally non-scientific moral and ethical judg-
ments underpinning protected area conservation, does not negate the fact
that feelings alone are not a reliable guide to the truth. Researchers and
managers should try to pinpoint the technical and emotional aspects of an
issue and then weigh them separately. Only in this way can it be deter-
mined which of the subjective aspects are appropriate for including in the
decision. Many misunderstandings can be avoided if everyone is clear
on this.

5. Dot oversimplify. A critical thinker sees through and then looks be-
yond the obvious; resists easy generalizations, and rejects “either/or”
thinking. By grabbing the most obvious solution to a problem, you run the
risk of missing fine details and implications that may be important in

22




the long run. Generalizing from particulars to universals (i.e., using
inductive reasoning) is a deceptively tough job; any answers that come
easily are probably wrong. Likewise, casting a decision as “either/or”
locks it into a false dichotomy and shuts out shadings and nuances that
are vital to accurately reflect the complex issues surrounding protected
areas.

Well-considered simplification is fine, even necessary, for dealing with
these complexities. For example, computer-based simulations of natural
systems can be very valuable tools. Similarly, social science models, and
schools of thought in disciplines like his-
tory and anthropology, are indispensable
to researching and managing cultural re-
sources. Modeling must not displace
fieldwork or research into primary mate-
rials, however.

.6. Tolerate, even embrace, uncertainty.
The desire for certainty is arguably one of
the few truly universal human needs. All
the world’s great social institutions, from
civil government to religion, are purposed
on providing a measure of certainty to our
all-too-often bewildering existence. The °
most basic premise behind protected ar-
eas—that they will exist in perpetuity—is a testament to the desire for cer-
tainty. Ironically, it is becoming more and more apparent that the path to
perpetuity may wend its way across terra incognita. In the eyes of a U.S.
park superintendent, “the job of a park manager has changed from a
strict custodial and technical response to agency regulations, guidelines,
and manuals, to a more wide-ranging, strategic profile pursuing stated
but often vague public purposes, through programs whose outlines are
rarely more than sketched” (Arnberger 1991).

Another U.S. park professional states flatly that “the most important skill
for future [protected area] employees will be the ability to tolerate ambigu-
ity” (Smith 1991). He goes on to list other necessary skills, all of which re-
late to that. Success will go to those who:

B Manage change rather than allow themselves to be engulfed by it.

M Take risks based on priorities that have been clearly communicated.

M Are comfortable with controversy, ready to negotiate, and able to re-
solve conflicts constructively using a thorough understanding of pre-
vailing polities.

B Not only recognize and deal with cultural diversity, but value it as
well.
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B Focus on results rather than on the bu-
reaucratic method that leads to deci-
sions.

B  Analyze complex issues and visualize
solutions.

Researchers find themselves in a
uniquely - difficult position whenever they
are considered to be “the experts” on a sub-
ject. People expect experts to be able to provide them with certain answers,
not simply a range of plausible possibilities. Already we have noted that
advances in scientific and cultural research tend, in a seeming paradox,
to heighten rather than lessen uncertainty.

Critical thinkers can handle uncertainty and ambiguity because they are
self-confident enough to be able to say “I don’t know.” The best thinkers
actually relish their own ignorance. And
they do not allow the fact that today’s
knowledge could be overthrown tomorrow
to deter them from forming convictions;
on the contrary, they seek to make new
ideas their own. Yet they can relax their
embrace, too. They don’t become dogmatic
or doctrinaire. How? By avoiding the
common mistake of defining themselves
in terms of their beliefs.

These are the six steps, each of which implies extraordinary talent and
flexibility. - But in the end, say Wade and Tavris, “critical thinking is as
much an attitude as it is a skill. All of us are much less open-minded
than we think. We take comfort from believing that only other people are
biased or need to think more clearly. Critical thinking requires you to be
willing to submit even your most cherished beliefs to honest analysis.”
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4. Designing a coordinated research and
management program

SRS

Before research begins

The research capacity of protected areas is far too limited to squander on
ill-considered or haphazard projects. Money is short, personnel are few,
and problems are many. All research in protected areas should fit into a
larger, integrated research and management plan. The plan should
identify research needs, rank them, lay out a schedule for meeting the
most important needs first, and provide a framework for relating all re-
search results to specific management ac-
tions. The plan should be co-designed by
researchers, managers, and the public.
Public participation is essential since re-
search in protected areas often has ramifi-
cations for local people.

It follows, then, that the development of the
research and management plan must be
an open process. It is largely up to man-
agers to make sure the process is as inclu-
sive as possible. It is not enough simply to
issue a blanket invitation or publish a no-
tice of a meéeting. Everyone should be wel-
come at the initial organizing sessions,
but key individuals who might reasonably
be expected to make a substantial contribu-
tion to the process must be identified and courted. Managers should:

M Learn what research capabilities are available in the area. Contact
universities, secondary schools, other government agencies, other
protected areas, nongovernmental organizations (NGOs), and local
community leaders to make a list of people with expertise in areas that
might be helpful. Develop a roster of names sorted by subject. Begin
building a network by opening up personal relations with as many of
these contacts as possible.

B Contact political leaders and invite them or their representatives to the
organizing sessions.

B Make a special point to personally invite local community leaders,
elders, chiefs, and other important personages, as appropriate.

B Keepthenews media abreast of the process by issuing press releases,
giving interviews, and allowing news reports of meetings.
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The initial organizing sessions should be
devoted to a broad discussion of values as
they relate to the protected area. Many peo-
ple will hold strong feelings about the pro-
tected area, both positive and negative. It
is just as important to know that local
hunters resent the loss of access to bush
meat (or some other resource) as to know
that tourists revere the annual game migrations. People need to be given a
chance to air their feelings in a non-coercive, non-judgmental atmo-
sphere. Having this information will allow an honest evaluation of re-
search needs—one which will accurately reflect the concerns of the pro-
tected area’s constituency.

The organizing sessions are also a chance to educate local people about the
protected area’s national and international objectives. Every park oper-
ates on different scales, and this is a good time to introduce and reinforce
this idea. That way no one “loses sight of the forest for the trees.”

In planning the initial sessions, you may find it useful to dip into the
large amount of literature that has been produced for business on “total
quality management.” This literature aims to teach businesses how to be
keener competitors by building effective partnerships among employees.
Figure 4.1 is an example. It envisions the decision-making process (in
characteristic business terms) as a “stairwdy to success.” The precepts
undergirding the “steps” of the “stairway”—building familiarity and
trust, being inclusive, encouraging new ideas, synthesizing different
points of view—are applicable to putting together a coordinated research
and management program.

Once the organizing sessions are completed, participants who are re-
quired or wish to be fully involved in the process can form a planning
team. The team—which should be interdisciplinary and include repre-
sentatives from research, management, and the public—can then begin
working on identifying and ranking specific needs. Exactly how this is .
done will of course vary from park to park. The selected readings given
at the end of this book contain many examples that walk you through the
park planning process, so we will not offer a step-by-step recipe here.
However, certain kinds of information are particularly relevant to de-
signing a coordinated research and management program; they are
highlighted below.
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Figure 4.1. The decision-making process as a “stairway to success”

R Reinforce
* Progress report.
. Finalize
( R = Reinforce ) R | »What? How? When? Who?
» Follow-up.
Accommodate

» Review alternatives. * Improvement.

* Maximum generation of ideas.
llluminate < Discussion of alternatives.
* Narrowing down.

R incubate » Switch tasks; relax.

Deliberate * Uncover patterns, sequences, and cycles.
* Clarify the data. » Learn the history.

» Categorize. ¢ Search for cause & effect, uncover root causes.
= Set the stage; dsfine focus and boundaries.
R Accumulate » Collect data, opinions, and facts.
*» Share data, opinions, and facts.

«» Surface and dispel distractions. » Warm up to others.
Defreeze

» Focus on the task; align expectations, interests, and assumptions.

Source: Faust Management Corporation 1991

The information hase

Park research and management is only as good as the base of informa-
tion it generates and builds upon. Computer databases, bibliographies,
and narrative descriptions are all desirable, but the best way to initially
gather all the strands of resource information together is by making an
annotated base map.

Nothing is more useful for planning than an accurate and com-
plete resource map of the park area. This should illustrate or de-
lineate geological formations, vegetation types, elevations, local
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climatic differences, location of major wildlife habitats, herd mi-
gration routes, colonial bird rookeries, and other wildlife infor-
mation. It should also locate sites of historic and prehistoric
structures and artifacts and all unique or special natural, his-
toric, prehistoric, or cultural features. Usually it is necessary or
desirable to accompany such a map or maps with text material and
references to clarify or give more specific information (Linn
1976).

A base map is a starting-point for gathering more sophisticated data (such
as trends in plant succession, or ecosystem disturbance patterns).

In drawing up this map—and, indeed, in building the information base
as a whole—do not neglect the insights to be gleaned from the direct obser-
vations of local people. “Native tradition about landforms, geology, fluc-
tuations in game and other natural cycles provide a view of the natural
environment different from our own, and often at odds with our pre-con-
ceived notions about how best to classify and manage” (Peepre 1992). In-
corporating native and other local anecdotal environmental knowledge
is not a matter of adding a dash of spice to the dull, white-lab-coat observa-
tions of science. Traditional environmental knowledge can contain
highly technical information that is invaluable to enhancing protected
area research and management. Through their long-standing familiar-
ity, local people often develop fine-
grained classifications of natural phe-
nomena which, though informally
recorded, are every bit as sophisticated as
a professional taxonomist’s.

Local people can also often provide good
information on long-term trends taking
place in ecosystems. One researcher in
Botswana used hundreds of strategically
located interviews with old people to help determine major ecological
changes throughout the eastern Kalahari. The informants helped trace
the gradual disappearance of roan, sable, and tsessebe from a vast area as
overgrazing by domestic cattle converted grassland habitats into thickets
interspersed with grassy areas (G. Child, personal communication 1993).

While non-native people may regard science as the superior model of ex-
planation, with oral tradition being useful only to the extent that it con-
firms the work of scientists, natives might consider scientists culturally
impoverished because their views encompass only half of reality. As
hard as this may be for those steeped in empirical rationality to accept,
such open-mindedness is a key for getting the much-vaunted “support of
local people.” If park authorities just go through the motions with regard
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to public participation, if they refuse to recognize the validity of wholly
different approaches to natural and cultural resources, then the ensuing
research and management program will be hidebound. As Peepre (1992)
points out, “we tend to plan and manage our parks in a single agency
framework, using hierarchical organization and a linear development
approach”—even though neither society nor the natural world works that
way at all.

We sometimes consult local native and non-native people, but
may not always listen or comprehend. We press on with five-year
plans, but don’t make the effort to understand local community
time frames. We want to cooperate but are reluctant to share deci-
sion making authority. It is not good encugh to listen a little bet-
ter, and try to glean a bit more information from local people. We
need a complete restructuring of the way park planners and man-
agers do business (Peepre 1992).

This is not to say that research and management should abandon na-
tional objectives and obligations in deference to local concerns. Most
protected area managers and many people with traditional environmen-
tal knowledge would acknowledge the inadequacy of relying solely on
oral tradition for resource information and management decisions. Yet
the fact remains that if traditional knowledge has its limitations, so does
science (see Box 4.1).

Box 4.1. Planning with traditional environmental knowledge

Accounting for oral tradition is a long-standing practice in the research
and management of historical and other cultural sites, but not in that of
protected natural areas. Here are some suggestions for what to do when
traditional history and use are an integral part of the natural and cul-
tural landscape:

B  Ensure that information from both a scientific and oral perspective is
gathered. Record the oral tradition before plans are completed. Note
“invisible resources” such as spiritual landmarks.

B Prepare the management plan so that traditional knowledge and use
do not stagnate. Many protected areas near native communities could
go beyond interpreting “dead history” and relate park themes to
present-day cultures. Even if management is to focus primarily on
the non-human portion of the ecosystem, plan for a living cultural
area.

B Involve local people in planning and management—and do it in a
meaningful way. Listen to the local perspective, setting aside any
preconceived ideas about what actions are best. Observe the rights of
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local people to privacy, and respect the protocols for speakmg with
chiefs, elders, and other community leaders.

W Indigenous languages are the paramount expression of native cul-
tures, but most are spoken by only a few hundred people and are not be-
ing passed onto the next generation. Most of the world’s indigenous
languages face extinction in the coming century unless decisive ac-
tion to preserve them is taken soon. As part of the planning process,
the protected area authority could adopt the local language’s names for
natural features (as happened at Denali National Park in the U.S.
state of Alaska, which had been known as Mount McKinley, and
Sagarmatha National Park in' Nepal, previously known as Mount
Everest).

B View co-management as an opportunity, not an obstacle. Include lo-
cal people on a multi-disciplinary planning team, and encourage
.them to stay involved in day-to-day management after the plan is
completed. Make sure local people review the text for all interpretive
and educational materials, such as signs, museum displays, and
brochures.

Source: adapted from Peepre (1992) and Harmon (1992).

As far as purely scientific information is concerned, what are the basic
requirements? Here are some examples from the biophysical sciences:

B Inventory. What plants and animals are present—whether they be
wild; naturalized/feral, or domesticated? How are they distributed,
both spatially and temporally? Are there important medicinal plants
or wild relatives of domestics? What is the hydrogeology, with run-off
rates and amounts of measurable pollution? What is the geology and
soil composition? What outside influences affect the protected area?

M Trenddata. What changes are occurring in key ecological elements,
such as water, soils, vegetation, air quality, and so on?

B Speciesneeds. What is the status of species deemed to be of special
management significance? What are their requirements for habitat,
shelter, food, minerals, and water?

H Ecologicalrelationships. What is the relationship between soils and
vegetation? Between vegetation and key animal species? Which
species or communities maintain the integrity and functioning of the
ecosystem? _

N Monitoring and dynamics of change. Are studies needed on colo-
nization and restoration of disturbed areas, invasion by new species,
changes of river flow and quality, population trends within species,
and so forth?

H Manipulation of ecosystems. Are natural processes running con-
trary to the objectives of management? If so, does management want
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to counter the processes or affect their direction? (This is perhaps the
most complicated task protected area managers can undertake be-
cause it requires as full an understanding as possible of the dynamics
of the processes in question.) On the other hand, managers often want
foprotect natural processes from change by manipulating human ef-
fects on the ecosystem; this too requires comprehensive information.
Both tasks are easier if managers set criteria in key areas and in-
clude cross-checks to them in the management plan.

Indirect effects. What are the existing and potential indirect effects
on the reserve (e.g., poaching, urban encroachment, long-distance
transport of air pollution) over which the manager has no immediate
control?

In the social sciences:

Resident and neighboring populations. How do local people perceive
and use the reserve? What benefits do they receive and what are the
direct costs to them? Has traditional knowledge of the reserve’s re-
sources been documented? What is the history of human occupation?
Are there are economically important species migrating into and out
of the reserve? If so, are they hunted by local people, and how impor-
tant are they to their livelihood?

Economic valuation. Are there estimates of the reserve’s economic
value in terms of protecting watersheds and fisheries, ensuring con-
servation of biodiversity, and tourism expenditures? What is its role
in regional economic development and local employment? Are gov-
ernment pricing policies (for items such as entrance fees, safari per-
mits, concessionaire licenses, and the like) having an adverse or
positive impact on local economies? Are proceeds from. the reserve
distributed locally? Is compensation paid to local people for any eco-
nomic disruptions attributable to the reserve?

Recreation and tourism. What is the market area of the reserve?
How many visitors use the reserve (where and when)? What impacts
(environmental and economic) do they have? What are their attitudes
and opinions before and after they visit? How can “ecotourism” or
“cultural tourism” be encouraged?

Management and administration. How effective is the legal basis for
the reserve? What staff training methods are most effective? What
are the links between the reserve and surrounding lands? What is the
best means to obtain public participation? How could . international
programs and conventions be used to foster and support research and
management?

Table 4.1 will give you an idea of the breadth of documentation that is de-

sirable.
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Table 4.1. Elements of a comprehensive information base

Biological Inventory
Invertebrates
Mammals
Birds
Nonvascular plants
Vascular plants
Vertebrates other than mammals
Biological survey and. collections

Resource Maps
Geological
Land use
Soils
Regional land tenure (ownership)
Topographic
Vegetation
Geographic Information System

Freshwater ecosystems
Groundwater hydrology
Marine ecosystems
Precipitation chemistry
Surface hydrology
Vegetation data

Water quality

Historical Records

Aerial photography
Bibliography

Cultural landscape studies
Historic architecture
Historical ecology
History of scientific study
Primary materials
Regional history

Research on Ecosystem Cycles, Proe
and Trends
Biogeochemical cycles
Comparative ecological research
Ecological succession
Ecosystem modeling
Fire history effects
Hydrological cycle
Paleoecology
Sedimentation & soil erosion
Microgeomorphological changes
Soil-plant relationships
Plant-animal relationships

Research on Pollution
Acidic deposition
Atmospheric pollutants
Pesticides
Water pollutants

Researchon Management Practices
Agricultural
Appropriate rural technology
Assessment of resource production

technologies

Ecosystem restoration
Genetic resource management
Mining reclamation
Rangeland management

Permanent Research Staff

Ecological Monitoring
Air quality
Climate

ch on Species Populations
Pests and diseases

Rare & endangered species
Wildlife ‘population dynamics

Research on Human Systems

Archeology

Cultural anthropology

Demography & settlement patterns

Ethnobiology

Political science

Psychology

Sociology

Resource economics

Land tenure, use & management sys-
tems

Traditional land use systems

Monitoring and Research Facilities

Air pollution station
Curatorial facility
Laboratory

Library

Hydrological station
Permanent plots (aquatic)
Permanent plots (vegetation)
Watershed research site
Weather station

Infrastructure

Conference facilities
Lodging for scientists
Road and air access
Vehicle fleet

Source: adapted from Gregg, Serabian, and Ruggiero (1993)




Research data and resource monitoring information should be organized
and stored so that they are retrievable and comparable. In the years to
come managers will need to analyze increasingly large databases with a
multitude of interrelated factors. The sheer volume of information will
require that data be manipulated by computer.- Already a backlog of in-
formation exists to be entered, one which seems almost insurmountable.
Nonetheless, parks should begin to create and enlarge databases for ana-
lyzing resource trends. Small databases can be easily managed with
“off-the-shelf” data management software. The most efficient process is
toenter data at the time the information is collected. Field data sheets
should be modified, if necessary, to facilitate entry of data into computer
systems. Data that can be mapped should be collected at a specified stan-
dard and stored for entry and use in a Ge-
ographic Information System (GIS; see
Box 5.2).

Identifying research needs

Once a reasonably complete information
base is established, the planning team
can begin identifying research needs.
Good problem identification is essential,
and the best way is through a series of dialogues among team members.
As we saw in Chapter 3, research, management, and public representa-
tives on the team must be willing to explain their assumptions and aspira-
tions and have them examined by other team members.

In these meetings, researchers should be made aware of the needs of
management. At bottom, managers need facts so they can make deci-
sions capable of withstanding scrutiny by the public, politicians, and the
legal system. Researchers should also be informed of expectations, rules,
constraints, and the relevant management philosophy. Researchers are
generally responsible individuals who will follow regulations if in-
formed beforehand. But it is in their nature to want to know the rationale
behind the regulations, and this should be explained too. In some
instances, exceptions to regulations may be justified; these should be
agreed upon beforehand.

For their part, managers must understand the limitations of research re-
sults. Scientific research rarely produces categorical conclusions.
Rather, it is often circumscribed by qualifications which, if not under-
stood, will seem wishy-washy. For example, managers of natural re-
sources ought to know the difference between statistical and biological
significance and why these concepts are important (see Box 4.2). Man-
agers also must make sure their research aspirations are logical. Pro-
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jects that require major time commitments and shifts in other operations
are less likely to work. At the same time, however, the managers should
identify research needs that support high-
gquality management. Accountability,
tracking, follow-up, and periodic review
of the actions are important in maintain-
ing high standards; all should be built
into the research needs articulated by
managers.

Ranking research needs

Once research needs have been identified,
they must be prioritized so the research
and management program doesn’t be-
come a scattershot affair, The most basic
criteria for ranking is that research
should relate to management objectives in
some way. Given the universal con-
straints of limited funding and staff, re-
search sponsored by the protected area authority itself should relate both
directly and primarily to a specific management objective. If the pri-
mary knowledge to be derived is theoretical or distant from current con-
cerns, and only secondarily relevant to management objectives, then the
research should be funded by an outside entity. Following such ground
rules will instill a greater desire by park staff to support the research op-
eration and-a higher chance that the results will be used:

Does this mean that applied research should always go to the top of the list?
Not necessarily, It may be that such research is not currently feasible be-
cause there is no one ‘qualified to do it, or because no money is available,
or because the park doesn’t yet have the capacity to absorb the anticipated
data. In the meantime,. carrying out “pure” academic research may
make sense. The actual ranking of needs will depend on a host of
subjective and extraneous factors, such as the political climate, public de-
sires, bureaucratic demands on management, research vogues in
academia, logistics, personalities, and so on.

Another way of deciding research needs does not assign numeric rank-
ings to specific issues. Instead, a cluster of unranked priorities is chosen
from a larger set of concerns. Time and money can then be channeled
toward the priority areas according to the factors discussed in the above
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Box 4.2. The concept of significance in the natural sciences and pitfalls
to interpreting statistics

In all our activities we recognize patterns and are alert to changes in
them. Whether an activity is simple, like lighting a cook stove in the
morning, or complex, like managing a protected area, we automatically
compare the present state or condition with our past experience of that sys-
tem, and note any apparent change. But: Is this apparent change real?
and, if so, Does this change require a management action?

In both of the above systems, a wide variety of changes can occur. If your
stove blows up or a tornado hits your protected area, the change is obvious,
and requires an immediate management decision. More subtle changes
are harder to detect but may still require management decisions. The
more complex the system, the more subtle the changes can be and the more
difficult it is to separate the real from the apparent.

Nature is inherently variable! Population dynamics, age structure, tim-
ing of migration and reproduction, and temperature and precipitation
regimes all vary from year to year. How does a manager know that a
significant change has taken place? Further, is the change both statisti-
cally and biologically significant? Not all statistical change is biologi-
cally important. On the other hand, lack of statistical significance (if
due to poor study design or low sample size) may not mean that an appar-
ent change (biological or environmental) does not require a
management action.

Sampling is the process whereby we obtain data to estimate the actual dis-
tribution of events or parameters. Unbiased sampling should result in an
estimated distribution that closely reflects the actual distribution. The
scientific method (see Box 1.2) often involves experiments where we ask
if there is a difference between two or more sets of observations.

Below are hypothetical data from an aerial census of elephants sampled
along fixed transects in a protected area before and after a major drought
(Figure A). The manager is concerned that the drought may have had an
adverse effect on the elephants. We can examine and describe the two
distributions of counts of elephants before and after the drought (Figure
B). Distributions can be characterized by their central tendency (mean,
median, mode) and shape (variance, standard deviation, skewness,
kurtosis), and those attributes can be compared statistically. Statistics
can tell us if there has been a real change (although it requires a value
judgment to determine if a management action is required).
Distribution measures are affected by sample size. When samples are
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small, as frequently occurs in studies in protected areas, caution must be
exercised in interpretation. :

30
- Before
After
Number
of
elephants

Transect

Figure A. Elephants censused along 10 fixed transects
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3
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of transects
with *x" 2
number of
elephants
1
0

2-3 4-85 6-7 8-9 10-11 12-13 14-15 16-17 18-19 20-21

Number of elephants

Figure B. Frequency distributions of counts of elephlants before and after
thedrought
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Statistical experiments

Note: It is essential to have a well-designed experiment. Before proceed-
ing, always seek the advice of a professional statistician. Well-designed
experiments are based on formulation of the Null Hypothesis, which
states that there is no difference between two conditions. In the case of the
elephants, the two conditions (before and after the drought) were
determined by nature rather than by the researcher. In a more experi-
mental study, in which the researcher has control, the two conditions
would comprise an unmanipulated control and a manipulated experi-
mental situation. Both conditions must be replicated (i.e., repeated), per-
haps several times, in space. In the case of the elephants, the ten transects
represent ten replicates. Replicated observations can then be compared.

Applying the proper statistical test leads to accepting or rejecting the Null
Hypothesis with a particular certainty or probability. There are two types
of errors that can be made when carrying out an experimental test: Type
1—Rejecting a true Null Hypothesis; or Type 2—Accepting a false Null
Hypothesis.

The level of significance in biology is often 0.05. However, there is noth-
ing magical about this level, and the one we choose depends on our will-
ingness to make an error. For example, with the elephants we are con-
cerned that the drought caused a decline. However, we may be able to
make a Type 1 error (reject a true Null Hypothesis), since we want to
make sure that we do not lose the species, and therefore choose a level of
significance of 0.10.

Statistical pitfalls

B Lack of proper control. Although we have sampled elephants before and
after the drought (control and experimental, respectively), we have not
controlled for other factors, such as seasonally related movements, that
may have influenced elephant distributions.

B Lack of replicates. Although we replicated the transects on which ele-
phants were counted, we only sampled one drought. We can measure
with a degree of certainty the response of the population to this particular
drought, but we do not know if elephants will respond to future droughts in
the same way. To determine this, we need to sample repeated droughts.

W Low sample size. There are standard techniques for determining ap-
propriate sample size, based on the variation among the samples and the
acceptable probability of error.

B Use of improper statistical method. The best advice here is to consult a
statistician—before you begin to collect data.

M Improper use of statistics. Lying with statistics is still lying.

Source: contributed by Sgren Bondrup-Nielsen and Tom Herman
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paragraph. Box 4.3 gives a real-life example for the Atlantic Maritime
Ecozone. The issues marked “yes” were deemed priorities for further re-
search through workshop discussions at a small conference on ecological
research. Those marked “no” were not priorities for the group as'‘a whole,
but remain important to the individual researchers who suggested them.

Box 4.3. Atlantic Maritime Ecozone issues and priorities
Environmental Stressors and

Ecological Issues Priority?
Airborne pollutants

* acid precipitation YES
* toxins no
-+ ground-level ozone YES
* ozone depletion (UVB lichens) YES
Climate change YES
Eutrophication YES
Identification of ‘bio-indicators no
Water quality no
Encroachment on’ natural areas no
Introduction of exotics no
Habitat fragmentation no
Fluvial habitat change no
Waste management and disposal no
Management of: ecosystems

» forestry YES
* agriculture YES
» fisheries YES
* {ourism no
» transportation corridors YES
* mining no
¢ urban , no
* soil erosion & nutrient run-off no
* coastal erosion ‘ no .
Public education .

» wildlife (migration) no
¢ biodiversity no
* exotic species no
* marine spills (coastal sensitivity) no
* landscape degradation no

Source: Atflantic Maritime Ecozone Long-Term Monitoring and
Research Workshop, March 1993
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Once research needs have been ranked within a management plan, the
next question becomes which ones to actually go after. Obviously it would
be most desirable to go right down the list, taking on the applied projects
first and starting in on others as budgets allow. This might be possible in
wealthy countries with vast networks of universities, where it is not un-
usual for a specialist ‘based at an institution thousands of kilometers
away to come and study a particular problem in a protected area. In other
countries, a more desirable way to choose which problems to tackle first is
toselect those for which there are trained nationals.

It is ironic that many countries have plenty of qualified graduates or
promising students who might be inclined to take on conservation re-
search, but are deterred because employment opportunities are not attrac-
tive enough. For example, outstanding students in biology are often
drawn into medicine, veterinary science, or agricultural research rather
than conservation. And sometimes there are simply not enough trained
nationals to carry out important research and management tasks. Some
countries are suffering “brain drains” because their best students and
graduates go abroad for training or employment and never return home.
In many countries, basic information about their protected areas is not
available to local schools, and often unavailable in local languages.

One way to stretch scarce research-management funds would be to pair
protected areas in developing and developed countries to make it easier to
share information. A one-on-one relationship could benefit both areas.
. The established research-management program could donate subscrip-
tions to professional journals, back issues of journals, internal research
reports, textbooks, basic equipment, and so forth; the fledgling program
could donate its own internal reports and possibly even wildlife speci-
mens or artifacts. The established program could encourage faculty re-
searchers and graduate students to fill research needs in its sister park in
tandem with nationals from the host country. The overall goal would be to
build research and management capacity in the fledgling program so
self-reliance is achieved.

Managing research

Researchers need to understand that their work is not self-justifying; it -
has the potential to damage the resources of the protected area they are

working in. For example, it is possible for researchers to over-collect

specimens or needlessly interfere with visitor activities. The long-term

impacts of research must be weighed as would any proposal affecting park

resources. If necessary, alternative areas outside the park boundaries or

alternative techniques may have to be employed or negotiated so research

can be completed with minimum effect on park resources.
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Exceptions to research regulations should be granted only with justifica-
tion and prior permission. Parks should develop a written statement or
checklist about conducting research in their park. The statement can ac-
company responses to research proposals and collecting permits.  In addi-
tion, each research project should adhere to an agreed-upon timetable.
Managers typically need information in relatively short time frames, so
scheduling the reporting of interim results is helpful. This comes as part
of regular reviews of the project to ensure it is on track and responding to
the needs of management.

As new information becomes available, research may have to be ad-
justed. Changes in mid-project can be sensitive situations, and are best
avoided altogether through open, early design' discussions. Researchers
should be able to contact a park-based liaison person who understands
their needs, the value of their projects, and the management require-
ments, and who can help them deal with the park bureaucracy.

Thorsell (1992) has summarized the basic ideas behind managing re-
search:

B Require approval of all research projects before they commence. The
protected area management authority will first want to ensure that
any unsolicited project is compatible with the objectives of the reserve.
The manager may also request modi-
fications to a project to make it more |,
relevant to management needs, or to
complement other research projects in
the area. In agsessing proposals, the °
management authority will want to
confirm the adequacy of the research design and the credibility of the
responsible investigator. Some countries require that researchers post
a bond before a permit is granted.

B Monitor activities of researchersin the field. The manager must re-
tain control over all activities in the protected area, including those of
researchers, This may mean that the reserve manager gives prior
approval of researchers’ travel and work schedules or may, for man-
agement reasons, place restrictions on such activities. Provision of a
“Code. of Ethics” for research in northern Canada is an example of
another means. of soliciting cooperation. Researchers should also be
required to submit periodic written progress reports and make presen-
tations of their findings to protected areas staff. The manager should
also recognize that the presence of researchers in some parks can also
assist management indirectly by keeping tracks open and acting as a
deterrent to poachers. Research facilities must be maintained at the
highest environmental standards and avoid situations such as in re-
search  centers in Antarctica where waste and local pollution are
common.
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Devote special attention to the collection of specimens. Collection of
plant and animal materials usually requires special permission and
the managers may wish to require that duplicate specimens be de-
posited at the protected area facility or at a national museum. Taking
material outside the country may require a special permit and in
parks with valuable genetic resources regulations for collection of
seeds and reproductive materials need to be formulated and strictly
enforced. Removal of archeological specimens or any other rare
materials should be limited to, at most, minimal amounts.

Minimize the disruptive effects of social and anthropological re-
search. Research on park users can involve intensive interviews
and long questionnaires which may not be well-received by tourists
and local residents. Maximum use should be made of non-obtrusive
measures that are less noticeable but still are technically valid. In
protected areas that have resident human populations, special care
will have to be taken to avoid deleterious effects on the cultural in-
tegrity of people whose way of life the area is designed to protect.
Return financial benefits from research activities to local communi-
ties. Expenditures by researchers (such as equipment or support staff)
can be an additional factor in justifying a protected area. In Costa
Rica’s Guanacaste National Park, for example, scientists spend an
estimated US$200,000 per year for local support services, and this fig-
ure is expected to reach US$1,000,000 as the research program expands.
Researchers should, therefore, be encouraged to patronize businesses
in the local region, thereby increasing public support for conserva-
tion.

Record all research undertaken in the reserve. On completion of the
study, the researcher should submit a full final report on his or her
project with a compulsory section of the relevance of the findings to
conservation of the area. Each researcher should be required to send
the management authority copies of all publications that arise from
the research and acknowledge assistance of the reserve management
and relevant staff. Summaries written in a popular style can then be
used in interpretive literature on the park and copies of all research
reports and a bibliography of all research conducted in the park
should be part of every park reference library.

Consider the appointment of a staff research scientist. For many pro-
tected areas, particularly those that have been designated biosphere
reserves and thus carry a special responsibility for scientific re-
search, a full-time staff position of “park scientist” is warranted.
(See Box 4.4.) The scientist should be free to criticize management
activities when called for. He or she would act to support the above
activities as well as coordinate the park’s research and monitoring
program. Another option would be to consider an agreement with a
university to perform the same function.
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One might make two amplifications to the list;

B Determine and agree upon what research products will be provided
during the course of the project, not just at the end. Often an interim
product or report is as valuable to management as a final one, and
may be put to uses unrelated to the project which produces it. For ex-
ample, in the North Cascades national park complex (USA), a doc-
toral candidate analyzed the relationship between standing dead
snags and access roads in an area where firewood cutting was
permitted. An interim product was a GIS (geographic information
system) vegetation map. The park authority required that the map
and raw vegetation data be turned over for further analysis unrelated
to that research. Often the park will want to obtain raw data as a long-
term record. This allows future replication of the study to determine
trends.

B Require that all specimens collected become part of a publicly accessi-
ble museum collection. Ideally, specimens should be stored at the
protected area, but of course most will not have proper facilities to do so
and many specimens will of necessity go to universities, national
museums, or other curatorial facilities. In such cases, it is essential
that the specimens be catalogued so that park personnel can locate and
consult them. The presence of accessible, documented collections also
serves to guide managers in deciding whether a proposed collecting
expedition has merit. Many parks with popular geological features
suffer from over-collecting, since many researchers want their own
private collections of specimens. By referring them to an existing
collection, such over-collecting can be avoided.

For some ideas specifically on “pure” research (which is also known as
“basic,” “academic,” or “curiosity-driven” research) and how it should be
managed in protected areas, please refer to Appendix 2.

Box 4.4. Field organization: the protected area ecologist

To develop relevant and effective resource protection strategies for pro-
tected natural areas of significant size, it is desirable to permanently as-
sign a scientist with ecological expertise to coordinate resource manage-
ment activities on site. Duties should include responsibility for scientific
and technical staff specifically dedicated to research, monitoring, and
quality control. Unrestricted communication with managers and scien-
tific peers in the region is essential. To bridge the gap between the man-
ager and scientist, the latter must become part of the management team.

Modern protected area ecologists should possess broad knowledge extend-
ing beyond natural science. Understanding of economic principles, fi-
nance, political science, and personnel management can prove essen-
tial. Knowledge of the information management field is also important.
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The microcomputer, coupled with devel
opment of the electronic “information su
perhighway,” is revolutionizing the con
duct of field science. Public speakin
skills, use of mass media, and photogra
phy further support the effectiveness of
field scientist.

Because ecological management issue
extend beyond protected area boundaries
the field ecologist should spend signifi-
cant time developing professional affiliations with agencies, universi-
ties, and local land users. In times of decreased funding, cooperative re-
lationships with other research and land management institutions can
provide valuable assistance. Such networking also offers the opportunity
for better public understanding and improved quality control.

The protected area scientist’s role in the community should be a signifi-
cant one. The tax-paying public must understand what science has been
done and why. Collaboration should occur with volunteers and local
schools, so that use of study information is optimized. In turn, these
groups should be encouraged to assist with data collection and analysis
when feasible. When the protected area scientist becomes an integral part
of the community fabric, along with bankers, teachers, laborers, business
owners, and other traditional vocations, knowledge associated with re-
sponsible ecological management will be better disseminated, respected,
and, increasingly, applied.

Source: contributed by CLiff Drysdale

Monitoring and long-term research as part of the management routine

Each park should set a high priority for baseline monitoring of specific
indicator species, resources, environmental trends, and so on. It is never
too early to start a baseline monitoring program, but it can be too late.

Long-term monitoring is at once the best method to watch and interpret
changing trends that may be human-caused, and the best way to develop a
database for future decisions. Baseline monitoring programs should
have periodic professional review to ensure that data are being collected
so as to serve the purposes of the program and so that they can be statisti-
cally analyzed.

The key to success of long-term programs is linked to continuity in staff,
yet in some parks staff come and go frequently. By working to institu-
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tionalize resource management and monitoring programs into day-to-
day operations, there is greater assurance that they will be continued de-
spite turnover. Important long-term resource programs should become
such a part of the operation that they are as routine as fee collection or road
patrol. This can be accomplished by establishing long-term monitoring
within park management plans and as part of employee work-evaluation
standards.

Promoting protected areas as research sites

If protected areas are to fully contribute to sustaining society, their roles
as laboratories for research and as monitors of natural systems need to be
actively pursued. This may mean building working relationships with
local universities or arranging special agreements with research insti-
tutes (e.g., the Smithsonian Tropical Research Institute in Panam4i). -
Working in a protected area has an intrinsic appeal that many scientists
find irresistible. Encourage this by offering logistical support.  Probably
the best way to foster research in a protected natural area is to establish a -
field station (see Box 4.5). Special study zones also can be an incentive.

Making research usable to managers

There are several criteria for making research usable to protected area
managers:

B  The information must be provided at the proper pointin the decision-

- making process. When is that? Usually, managers are working
againgt a deadline and they have to make decisions based on the best
information available. - In this sense, management can be thought of
as a series of separate decisions, with each decision being a goal that
must be accomplished in a timely fashion. Contrast that with the
open-ended, continual pursuit of knowledge that characterizes the re-
search method and it becomes apparent that there is a potential for
misunderstanding and conflicts.

Thus, the proper point is after consultations between researchers,
managers, and other interests have established the terms of the re-
search, but well before the deadline for making a decision. This may
seem self-evident, but research is routinely undertaken without any
regard to managerial timelines. Flooding managers with indis-
criminate information is counterproductive; missing a deadline
renders the information irrelevant for a given decision (though of
course potentially useful for future decisions).
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Box 4.5. Desirable attributes of a field research and monitoring location

Protected area status—provides security for long-term research and
monitoring.

Representative of a regional or national ecosystem.
A resident scientific advisor/researcher, e.g., an ecologist. .
A core research and monitoring team {(can be non-resident).

In situ environmental monitoring infrastructure, such as atmo-
spheric recording and calibrated watershed instrumentation.

A basic field laboratory.
Basic accommodations and transportation assistance on site.

A comprehensive resource inventory and analysis in narrative, geo-
graphic (GIS), and data formats.

An up-to-date research bibliography.

Partnerships with other government departments, universities, and
non-governmental organizations to engage in research and monitor-
ing.

Compatible working relationships with neighboring landowners.
Provision for reception and teaching of students.

Coordinating committee to review research and monitoring proposals
and requirements.

A means to distribute research findings, e.g., manuscripts, work-
shops.

Source: contributed by Neil Munro

The information must address the manager’s needs. These should
not absolutely dictate what is researched, but all research should at
least partially relate to them. Even purely theoretical research should
point to some possible management implications.

Research results should be reported at a level of detail appropriate to
the decision. All research should be reported in three formats: in
great detail for one’s peers; in a summarized version for managers,
which points out the limitations of the data, the degree to which they
can be applied, and the certainty (or lack thereof) of successful appli-
cation; and in a layperson’s summary for the public.

The manager must understand the authoritativeness of the re-
searchers. Work done by young researchers or those without a solid
reputation is obviously not perforce invalid, but managers should re-
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alize that such research may be scrutinized more carefully by the pro-
fessional community. Managers should not be gun-shy about estab-
lishing the credentials of those proposing research. But neither
should managers allow the reputation of a researcher dazzle them to
the point that they accept results uncritically.

Managerial objectives must be matched with criteria to evaluate proposed
research projects. A table similar to the following can help planning.

Table 4.2. Managerial objectives and criteria in assessing protected
areas research projects

Managerial objective Evaluation criteria
1) Enhance benchmark | enrich and/or expand the database
knowledge and inventory

| identify specific threats or stresses -
] improve field science (pure &
applied)

2) Improve decision-making B provide better and more usable
information for: (a) planning, (b)
resource and land-use
management, and (¢)
environmental assessment

3) Enhance ecological or ] maintain or improve biodiversity
cultural integrity of a ] stabilize a population or ecosystem
protected area | no permanent environmental

impact

4) Reduce overall | cost-effective (shared funding or
management costs and partnership proposal)
enhance benefits | results-oriented proposal

n interdisciplinary input—enhance
objectivity

5) Improve sustainability | provide socioeconomic benefits

' n contribute to the development of an

environmental ethic or attitude

6) Increase public awareness M  contribute to environmental
education
] dissemination of research
monitoring information to the
public, e.g., exhibit, binder, video,
pamphlet, article
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7) Contribute to nationalor H contribute to:
global environmental goals UNESCO World Heritage
Convention
Convention on Biological Diversity
Agenda 21
Caring for the Earth
National Conservation Strategies

Source: contributed by Neil Munro

Follow-up evaluations

Table 4.2 leads us to the final part of a coordinated research and man-
agement program—one which, unfortunately, can be easily overlooked.
A method for evaluating the effectiveness of the program should be de-
cided early on by the planning team. Protected areas need to demonstrate
that they are in fact reaching their conservation goals if they aie to justify
their continued existence to governments, the public, and donor agencies.
To draw an analogy with the world of business, protected areas need to do
“quality assurance.” One example of a follow-up system comes from the
U.S. state of Florida, where the Department of Natural Resources has be-
- gun doing “resource management audits” of its protected areas (see Box
4.6).

Box 4.6. Evaluating the effectiveness of park management plans

Florida is one of the USA’s most biologically diverse states. It is also one
of the fastest-growing, and now the fourth most populous in the country.
The state’s Department of Natural Resources oversees some 178,000
hectares of state parks and natural areas. The Department has begun a
system of “resource management audits” which brings a team of biolo-
gists together with the site manager to evaluate the effectiveness of man-
agement plans.

For each protected area, the Department assembles an audit team con-
sisting of biologists and the site manager. Three Department biologists,
representing different districts of Florida, visit each protected area and
make subjective evaluations of 1) the condition of the biological commu-
nities, 2) effects of management programs, and 3) impacts of recreational
development. The protected area manager accompanies them, supplying
information and records, pointing out problem areas, offering interpreta-
tions of the effectiveness of resource management activities, and making
suggestions for improvement based on personal, on-the-ground experi-
ence. In cases where the expertise of biologists from another agency
would be useful, they are invited to join the audit team. For example,
some of the Department’s coastal parks have nesting colonies of least
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terns (Sterna antillarum) and black skimmers (Rynchops niger) as well
as endemic subspecies of beach mice. In these cases, the Department
asked the specialist biologist from the state wildlife agency (the Florida
Game and Fresh Water Fish Commission) to assess habitat conditions
and discuss potential options for improving the management program for
these species.

During an- audit, a general outline serves as a reminder of topics and
features to examine in the field:

B Geology, under which prominent features (springs, streams, beaches,
sinkholes, ete.) and trends (in water quality, erosion, and distur-
bances to features) are considered.

B  Biological resources, under which the present condition of plant and
animal communities are rated (according to standardized evaluation
procedures) and discussed. Special note is taken of threatened, en-
dangered, and distinctive (though non-listed) species.

B Natural resource management, under which techniques such as pre-
scribed burning are reviewed.

B Cultural resource management, under which inadvertent distur-
bances to significant sites by natural resource management activities
are noted and relayed to state archeologists.

B Threats to natural and cultural resources, under which such things as
invasions of exotic species, looting of prehistoric objects, airborne pol-
lution, and visitor impacts are considered.

B Research and monitoring activities, under which current activities
and future needs are discussed.

Finally, compliance with resource management documents (including
the recommendations of previous audits) is checked and a ranked list of
management programs and projects is drawn up by consensus of the biol-
ogists. It is to guide the manager to programs most in need of attention.

When the audit is done, one of the biologists drafts a report, which is then
reviewed and revised by team members. The park manager responds to
the audit team’s recommendations, and a final version is sent to senior
Department administrators. The outline—indeed, the whole process—is
dynamic and is refined with comments from the participants. Since the
program began in 1987, all of the Department’s 100 protected areas have
been audited, and a second cycle is underway.

Source: MacLaren 1993
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Some final thoughts

As the process of putting together a coordinated research and manage-
ment program unfolds, there will be many unavoidable disagreements.
Do not expect to get an absolute consensus.  Scientists and cultural re-
searchers are not trained to think of consensus as a worthy goal. Re-
search is a competition among ideas (and even among personalities).
Instead, strive for broad agreement while allowing dissenting views to be
aired and debated.

Conflict in one area should not be allowed to prevent cooperation in an-
other. A cooperative atmosphere can be created by taking time to work
through non-controversial areas, such as enumerating indisputable facts
about the issue at hand. Far from a being a waste of time, this exercise
builds camaraderie and allows the planning team to get to know one an-
other. The fragile interpersonal dynamics of a committee must be nur-
tured from the outset. If you are lucky, this spadework will result in team
members being more tolerant of opposing views, and impasses can be
avoided.

In a similar vein, the planning team should continue to solicit comments
and suggestions from the entire community as the process rolls on. At no
point should public access be cut off. Planners should cultivate open-
mindedness and encourage genuine participation. Having the public in-
volved in the design of research and management will not quell all oppo-
sition to decisions, but it will legitimize the decision-making process. .
Continual public review can actually insulate researchers and managers
from political interference.

If the process goes well, a closer accord can be reached between the expec-
tations of the public, the desires of management, and the capabilities of re-
search. Neglectingto coordinate research and management will, on the
other hand, almost certainly lead to failure. As Machlis (1993) concludes,
“a research project completed too late, dealing with issues of only tangen-
tial relevance to a manager’s decision-making needs, presented without
limits or explanation, and by scientists of unknown credibility, will
likely not produce usable knowledge. Note that such research could be ex-
cellent, even brilliant, science; it would still remam outside the bound-
aries of usable knowledge.”
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5. Getting the most research and management
for the least money

Many of the concepts we have been discussing are free for,the doing.
Changing attitudes, expanding the circle of communication, thinking
critically, planning cooperatively—all of these require no cash outlays
whatsoever, yet they can markedly improve a protected area’s research
and management program;

Even so, most protected areas in the world
cannot afford to hire the personnel and bu
the equipment needed to fully carry out the
program detailed in Chapter 4. They can
still do a lot with a basic, low-cost pro
gram. (Keep in mind that “low-cost” doe
not mean “low-quality.” Having the mos
basic physiographic, biological, and cul
tural information is far better than having

none at all, and raises the quality of management markedly) Below we
suggest four possible elements of a low-cost program, ranked according to
importance.

Priority 1: Provide basic research facilities

Nothing is more attractive to researchers than the existence of research
facilities. There seems to be a high correlation between the presence of at
least basic facilities reserved for researchers and the amount of research
that is done in a protected area. And certain desirable attributes of a
research station (see Box 4.5) can be achieved for little money.

First and foremost, researchers need somewhere to stay in the park.

Housing can be spartan as long as it is safe from the weather, quiet,

reasonably accessible, and equipped with basic sanitary facilities. A~
cluster of sturdy tents (with waterproof walls and floors, or on platforms)

may be all that’s needed in many climates. As an alternative, it may

make more sense to erect compact housing using indigenous building

materials. Or, if any sound but disused buildings are available, they can

be refurbished. A good example is the Rancho Grande Biological Station

in Henri Pittier National Park, Venezuela, which makes use of a hotel

that was abandoned unfinished years ago.

Along these same lines, researchers also require a separate sheltered
workplace. Preferably it would be equipped with a basic field laboratory,
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but at the least it should provide a dry place with some tables and chairs to
examine specimens, write up field notes, and so on.

Third, a basic reference collection should be established at the protected
area’s headquarters. The collection should encompass both printed
reports and collected natural and cultural specimens. It should aim to
include and catalogue every research reference to the park and at least
one represtntative example of all specimens. (Many countries have
restrictions on or .prohibitions against exporting natural specimens and
cultural objects, and of course these must be respected.) The printed
reference collection (which is non-circulating) would form the nucleus of
a larger park library. Ideally, individual park collections could then
eventually be amalgamated into nationwide repositories of protected area
information.

The receipt of a copy of all research reports and examples of specimens
derived from the park should be required from researchers as a standard
condition of the research permit. This is in fact already the rule in many
places, but there still seems to be a widespread failure to lodge data with
the host country. One way to ensure this is done would be to require
visiting researchers to post a substantial bond.

Priority 2: Establish formal ties with at least one university or research
facility »

Every protected area should establish formal ties with an appropriate
university, museum, or other research facility. Usually it is best to
establish ties with the institution best able to address the research needs of
the protected area. However, in smaller countries with a national (or
single prominent) university or museum, the initial ties should be to
them, regardless of whether that institution is currently strong in areas of
expertise relevant to the protected area. This is because it is important for
countries to build up their internal research capacities.

“Formal ties” to another institution means any mutually recognized
means of cooperation.. Low-cost ways of doing this include executing
memoranda of understanding (see Box 5.1), bringing in professors or
other specialists to the research and management planning team, hosting
a series of lectures by university personnel, and so forth. Park budgets
should allocate some funds for periodic visits by managers to cooperating
research institutions.

Priority 3: Train wardens and other field staff as paraprofessional
researchers

There are never enough people on staff to accomplish everything that
needs to be done in a protected area. One way managers can stretch their
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Box 5.1. Memoranda of understanding with universities

“Memoranda of understanding” are a type of agreement widely used to
govern research in protected areas. Often they are executed between the
protected area authority and a university. The purpose is to recognize the
parties’ common interests in improving research, education, and
information exchange pertaining to the planning, mandgement, and
operation of protected areas. Such memoranda have two objectives:

Objective 1: To further shared goals in research by encouraging—

(a) Research in areas of mutual interest to identify, select, establish,
protect, develop, plan, interpret, and manage protected areas;
(b) Research that will- enhance individual or shared educational

objectives designed to develop public understanding, appreciation,
and enjoyment of protected areas; and

(e) Basic scientific research. (Such research may not be essential for
management, yet it may expand knowledge and reinforce the role
of protected areas as benchmarks.)

Objective 2: To further shared goals in education by encouraging—

(a) Protected areas to act as field extensions to university programs,
where appropriate;

(b) University participation in the education and training of protected

' areas personnel and vice versa;

(c) Joint development and production of educational material and
programs to enhance public and student awareness;

(d) Jointly sponsored lecture programs, workshops, and conferences;

(e) Staff and university personnel interchange;

() University staff to undertake relevant research or related work
while on sabbatical or leave; and

(g) Private, corporate, government, or non-profit organization

sponsorship for specific projects.

Source: contributed by Neil Munro

research capabilities is to invest a small amount of time and money in
training wardens to perform basic research functions. Paraprofession-
als are particularly well-suited to maintaining long-term monitoring
routines and doing field identifications. A recent example of the latter is
being carried forward by the Instituto Nacional de Biodiversidad (INBio)
of Costa Rica. To pay for a national biodiversity survey, INBio proposes to
broker naturally derived chemical substances to industry. Since many
taxa in Costa Rica are unidentified, and there are not enough
professional taxonomists to do the work, INBio trains local people as
“parataxonomists” to do the initial field classifications (which are later
checked and refined by professionals).
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INBio does not restrict itself to protected areas, but the principle could eas-
ily be applied by park agencies to their own employees. Southern Africa
provides several good examples. In Zimbabwe’s Sengwa Wildlife Re-
search Area, game populations have been monitered for about 30 years by
junior technical staff, with Game Scouts following the movements of up to
50 radio-collared elephants every 3 hours, 300 days a year, for over a
decade. Game Scouts walking transects collected animal population data
in Tarangire National Park in Tanzania
during the early 1960s (G. Child, personal
communication, 1993).

With a minimum of training, wardens
and other field personnel could collect
other basic data, such as weather observa-
tions and the reading of monitoring
equipment, as part of their everyday work.
Some compromise from optimal sampling
locations may be in order to keep from
overtaxing wardens. Locating sampling
points along regularly traveled patrol
routes provides a better opportunity for field staff to assist in data collec-
tion. A remote location may be slightly better in terms of representation of
a particular resource, but it is wasted if too remote to allow regular access
and data collection.

Priority 4: Obtain a low-cost computer
Computers are all but egsential for modern
protected area management. Low-cost mi-
crocomputers (often referred to as personal
computers, or PCs) have truly revolution-
ized research and management in the space of a decade. At their primary
level of function, PCs can easily store vital protected area information,
such as resource inventories and visitor statistics; perform analytical
functions, such as statistical computations and budget management; and
facilitate communications through word processing and desktop publish-
ing. At a more sophisticated level, PCs can combine primary information
with outside sources (by merging other databases or connecting to elec-
tronic bibliographies) to expand the manager’s “knowledge reach.” The
signal example of such technology is GIS, which gives managers and re-
searchers ‘an unprecedented ability to manipulate information from a
database by plotting it, quickly and repeatedly, on thematic maps (see Box
5.2).

The main job of the first PC to come into a park should be to compile and
store baseline information, such as natural and cultural resource
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inventories, visitor-use statistics, land tenure records, and the like. A
low-cost program could be based on selecting a handful of topics from the
comprehensive list given in Table 4.1.

Box 5.2. Geographic Information Systems

The term “Geographic Information System,” or GIS, refers to computer
technology whereby software and hardware are designed to store,
analyze, and display spatially referenced data. Sophisticated graphics
programs handle digitized cartographic data and interface with database
management systems containing data such as vegetation types, animal
and plant distributions, topography, and so on.

A GIS constructs, displays, and analyzes maps and their associated
attributes (data). All information in a GIS is referenced to a fixed point;
that is, each point (e.g., water-well site), line (e.g., road, stream), or
region (e.g., field, forest, lake) has a known geographic reference, such
as longitude and latitude or universal transverse mercator (UTM).

GIS operates first by developing a computerized description of all the in-
formation contained on a map or drawing. Each point, line, and region
on a map is translated into a series of code numbers (digits) and entered
into the GIS computer software. This process is referred to as “digitizing.”
Digitizing can be done by typing on a computer keyboard; using
electronic tracing tablets, called “digitizers”; or directly entering digital
satellite data. The digitized media can be traditional maps or drawings,
aerial photographs, satellite images, or digital descriptions of
phenomena.

The second step is to manipulate the digitized map information in the
computer. This is the power of the system. A GIS can automatically
.change a map's scale, its legends, its title, or the number of features it
displays without having to redraw it. GIS allows new information to be
generated from the base map with remarkable savings of time and effort.
A major strength of GIS is the ability to combine maps and drawings of
different scales and themes to create new maps. For example, GIS can
automatically combine a historic vegetation map with a map of present
conditions to produce a new map highlighting areas of similarity and
dramatic change.

The final step in GIS application is the production of map documents
(paper, mylar, video) for use in communication and management.

GIS is a tool with many variations. Ultimately it is only as useful as the
ability of a person to use it. Important questions to consider when



choosing a GIS are: (1) How can we obtain a database for the protected
area? and (2) What are the questions we want to answer using GIS?

Of course, in many cases the overriding question will be one of money.
The cost of GIS varies widely. The following list of selected systems
suggests that most packages fall into the medium- and high-cost ranges.

LOW-COST (<US$1,000) .
System (Maker/Originator) Equipment (Operating System)
EPPL7 PC & compatible (DOS)

{(Minnesota Land Mgmt. Center)

Geo/SQL
(Generation 5 Technology, Inc.)

GRASS
(GRASS Information Center)

IDRISI
IDRISI Project/Clark University)

MEDIUM-COST (US$1,000-$10,000)
System (Maker/Originator)

PC & compatible (DOS)

PC & compatible (UNIX)
Workstation,
Mini/Mainframe (UNIX)

PC & compatible (DOS)

Equipment (Operating System)

pcARC/INFO
(Environ. Systems Research Inst.)

Atlas GIS
(Strategic Mapping, Inc.)

FMS/AC
(Strategic Mapping Systems, Inc.)

ILWIS

PC & compatible (DOS) .

PC & compatible (DOS)

PC & compatible (DOS & UNIX)

PC & compatible (DOS)

(International Institute for Aerospace Survey & Earth Sciences)

MOSS
(Autometric, Inc.)

PAMAP GIS
(PAMAP Technologies Corp.)

SPANS GIS
(Tydac Technologies Corp.)

Workstation,
Mini/Mainframe (UNIX)

PC & compatible (DOS)

PC & compatible (DOS, 05/2)
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TerraSoft PC & compatible (DOS)
(Digital Resource Systems, Ltd.) Workstation (UNIX)

HIGH-COST (>US$10,000)

System (Maker/Originator) Equipment (Operating System)

ARC/INFO Workstation (UNIX)

(Environ. Systems Research Inst.) Mini/Mainframe (VMS etc.)

CARIS PC & compatible (UNIX)

(Universal Systems, Ltd.) Workstation (UNIX)
Mini/Mainframe (VMS)

ERDAS IMAGINE Workstation (UNIX)

(ERDAS, Inc.)

GENAMAP/GENACELL PC & compatible (UNIX)

(Genasys 11, Inc.) Workstation,
Mini/Mainframe (UNIX)

Geo/SQL Workstation,

(Generation 5 Technology, Inc.) Mini/Mainframe (UNIX)

PAMAP GIS Workstation, ,

(PAMAP Technologies Corp.) Mini/Mainframe (UNIX)

SPANS GIS Workstation (UNIX)

(Tydac Technologies Corp.)

SYSTEM 9 Workstation (UNIX)

(Computervision)

Source: contributed by S¢ren Bondrup-Nielsen; partly based on Rafkind
et al. 1993; table adapted from GIS World, Inc., 1993 International GIS
Sourcebook

How might budget-strapped agencies get hold of PCs for their parks? It
appears that some sort of international brokering network should be set up
to promote manufacturer donations or low-cost sales to protected areas.
Here’s one way this might work. A prominent PC maker in the USA has
donated thousands of new computers to primary and secondary schools.
This is more than just an act of charity; it is also a way to introduce the
brand name to youngsters, thus solidifying the company’s future base of
customers. As PC sales in developed countries reach their saturation
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point, PC makers will look increasingly to the developing world for
sales. Using an international conservation NGO as a broker, a similar
giveaway program might be set up and aimed at protected areas in
developing countries.

Another possibility would be to broker used computers. The PC industry
and its consumer market are extremely
volatile. Many perfectly good PCs are re-
tired by their owners after three or fou
years of service merely because they ar
not as fast or have as much memory as th
newest models. The same is true for pe
ripheral equipment, such as printers. A
the PC market matures, there will be mor
and more used computers available for
small fraction of their original cost
These might be a windfall for protecte
area agencies on tight budgets. Again, an
international NGO could act as go-be-
tween.,

The same techniques might be used to supply software. The minimum
software requirement is a database management program and a word
processing program. A statistics program, financial spreadsheet, and
graphics program would be very desirable additions, as would one of the
low- or medium-cost GIS packages, when funds permit.
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6. Social science and cultural research—
Important tools for management

The management of all protected areas—whether classified as primarily
“cultural” or “natural®—is necessarily the management of people. To
some extent, managing parks and reserves is a socioeconomic process—a
means of allocating scarce resources. More broadly, there is a growing
realization that biophysical and social systems are intertwined. In fact,
research from areas as far afield as neotropical forests and the protected
areas of Israel suggests that humans have had a hand in shaping some
seemingly natural habitats, and that human use is sometimes a prerequi-
site for maintaining species diversity. Hence, the social sciences have
emerged as a potential partner to conservation in general, and protected
area management in- particular.

In 1982, at the Third World Congress o
National Parks and Protected Areas, th
participants acknowledged a shift fro
the approach that parks should be protecte
from people, to the approach that the
should be protected for people. Ten year
later, at the Fourth World Congress, th
entire theme of the conference was how t
enhance the role of protected areas in sus
taining society. This is a remarkable:
shift away from the view that the summum

bonum of protected area conservation is an exclusionary national park,
and it seems to poise the social sciences, cultural research, and protected
area management for important cooperation.

What is meant by “social science?” By one definition, its key characteris-
tic is the application of the scientific method to understanding social be-
havior. This gives us anthropology, economics, political and cultural ge-
ography, psychology, political science, and sociology as the social sci-
ences. However, a broader definition would encompass fields of cultural
research such as history and its applied branches (historic preservation,
cultural landscape research, etc.), archeology and allied fields, museum
collections research and curation, and other disciplines. Whatever dis-
tinctions may be made among these disciplines, they all center on the
study of humans. And all have the potential to contribute to protected area
conservation.



Cultural resources

Before moving on to an overview of the social sciences, let us take a mo-
ment to define what is meant by “cultural resources.” They are those re-
sources that represent aspects of culture (both tangible and intangible)
with significance and integrity. Justasnatural resources can be inven-
toried, 80 too can cultural resources. Social science can also evaluate the
significance of cultural resources to local and national populations, ex-
amine the needs and values of the local communities and the visiting
public, and offer data for planning and management decisions.

Cultural resources, like natural resources, occur in nearly every pro-
tected area in the world. Unlike many natural resources, they are non-
renewable: once their significant material aspects are gone, they are lost
forever.  Good site managers try to minimize the loss of historic material
and maximize the expression of historic character—those attributes that
are most important for public appreciation.

A description of the social sciences

So, how are social sciences relevant to protected areas? To begin to un-
derstand, it may be useful to compare where each -discipline has tradi-
tionally concentrated intellect and effort.

Anthropology. Anthropology focuses primarily upon social groups that
are intensely cultural: communities, subcultural groups, and even entire
cultures themselves. The primary interest of anthropology is cultural
change, with the role of tradition being a critical interest. Social anthro-
pology and ethnography offer tools to help understand local peoples and
how they use protected areas. By working systematically with local
communities, anthropologists identify resource and planning issues and
the effect on them of protected area policies. For example, subsistence
patterns or recreational uses can affect the protected area. In turn, poli-
cies restricting the consumption of wildlife or the equipment used for
recreation affect the community’s quality of life.

Anthropological research studies all aspects of a local group’s culture and
how it uses and benefits from the protected area. The research assesses
physical as well as spiritual use—hunting trails and place names to
songs and religious landmarks. Information is gathered on harvest
techniques and traditional uses of sites, structures, objects, and
landscapes. These studies assess the importance of the natural and cul-
tural resources for the culture’s social, economic, and political systems.
By knowing a local culture, managers develop insights into working
with them. They learn how local peoples perceive the protected area, how
they use it and why, and how to turn adversaries into supporters without
harming the resources.




Archeology. Archeological resources can be any surviving physical evi-
dence of past human activity, representing both prehistoric and historic
time periods. They may be found above or below ground or even sub-
merged under water. Each protected area should have an archeological
field survey to locate, describe, and evaluate the nature, characteristics,
and estimated scientific value of its archeological resources. The survey
may cover all or part of the park and should precede any planning or de-
velopment activity. While archeological resources. should be left undis-
turbed if possible, on occasion excavation can be justified for protection,
research, interpretation, or development.

Archeological sites provide unique information on past civilizations.
Some of these cultures were pre-literate, and archeology offers the only
data and interpretation for understanding such lost worlds. But archeol-
ogy can also add dimensions to living cultures whose written or oral his-
tory did not or does not include details on how people dwelled together in
individual houses and villages.

Economics. Economics treats markets, industries, and economies as
key units of study; the driving force of change is economic value (broadly
defined). Most managers find economic studies among the most valu-
able. Economic analyses demonstrate precisely how much, where, and in
what ways protected areas contribute to business development, employ-
ment opportunities, the tax base, economic stability, and other aspects of
theeconomy. Such studies, by assessing how protected areas affect local
and regional economies, measure intrinsic economic values, and can
help rate community values and a protected area’s contribution to the
quality of life. Economic studies also can be used to examine whether
resources are being digtributed equitably.

Economics helps discern regional tourism travel patterns and assess
tourism’s economic impacts. Many protected areas are trying to avoid
exploitative tourism incursions and encourage more compatible forms of
ecotourism. Economic studies have found, however, that ecotourism does
not always channel economic benefits back to the protected areas or local
communities. They have also shown that, for ecotourism to work
effectively, carrying-capacity limits are important to maintain the
quality of the visitor experience. ‘

Geography. Geography (specifically human geography) treats regions,
landscapes, and other spatial units (governmental, environmental, and
so forth) as critical, and the spatial distribution of people, resources, and
culture is seen as a significant driving force. While geography is an ex-
tremely broad field, one of its subdisciplines, cultural landscape research
and management, is rapidly emerging as one of the “growth areas” in
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protected area conservation through the “protected landscape” designa-
tion.

Cultural landscape research and management draws on the increasing
recognition that human influence on natural areas has been pervasive.
As the clarity of the definition of “naturalness” continues to fade, insights
gained from research on historical ecology can be particularly useful to
managers. Cultural landscapes are complex resources that contain both
cultural and natural resources. In many ways, the dynamic qualities in-
herent in natural systems are what differentiate cultural landscapes
from other cultural resources. Plant and animal communities associated
with human settlement and use in a particular landscape are “biotic cul-
tural resources” and can reflect social, functional, economic, ornamen-
tal, or traditional uses of the land. In sum, cultural landscapes are ex-
pressions of human adaptation and use of natural resources over time.
Managing a landscape as a cultural resource begins with identifying its
character-defining features, both natural and cultural, and understand-
ing them in relation to one other through time. By identifying and pre-
serving such landscapes, the traditions and customs that shaped them are
recognized and valued.

Historical research. A fundamental way to learn about an area’s cul-
tural resources is through a comprehensive regional history. If none ex-
ists, one should be commissioned, because it provides a greater under-
standing of national events, human moti-
vations, and cause-and-effect relation-
ships. Equally important, it surveys,
identifies, and evaluates the significance
of many tangible cultural resources, such
as buildings, structures, and landscapes.
A regional history should not be limited to
the boundaries of the protected area, but
should seek continuities and patterns of
past activities that bind the protected area
to local populations. Moreover, a well-
written narrative history can sensitize the
site manager to past cultures whose non-renewable resources—tangible
and intangible alike—should be protected. For the pragmatic manager,
historians can trace the evolution of park issues-—e.g., poaching, devel-
opmental intrusions, pollution—and evaluate the effectiveness of previ-
ous management actions in dealing with them. Environmental histori-
ans also can track changes in natural resources through time, allowing
the manager to understand ecological processes more fully.

Historic architectural research. Research on and management of val-
ued structures are the bases of historic preservation. Historic structures
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are works consciously created to serve some human activity that have
been deemed valuable for their quality or importance to history. They in-
clude buildings, statues, dams, ships, tunnels, and roads. Historic archi-
tectural research identifies and evaluates historic structures. It also de-
fines historical integrity, character, and the causes of material deteriora-
tion. Historic structures can be restored and used as displays or adapted
to some other purpose.

Before restoration or adaptation, however, historical architects and histo-
rians should research the history of these structures. This research
should document developmental history based on both documentary re-
search and structural examination. Preserving and restoring historic
structures require people skilled in historic crafts. These specialists have
learned carpentry, masonry, ironworking, and other skills as they were
taught in the past. - They can duplicate in materials, design, and
execution an elaborately carved door or a structurally complex arch,
They work in tandem with historical architects to preserve the world’s
most famous structures, as well as remnants of vernacular architecture.
Through the preservation of cultural structures of local significance, pro-
tected area managers can develop rapport with local populations and win
their reciprocity. ‘

Museum collectionsresearch and curation. Museum collections require
continuous professional management or
they quickly lose their value. Protected
area collections typically comprise arche-
ological artifacts; biological, geological,
and paleontological specimens; and his-
toric objects. Curatorial research ensures
the appropriateness of ‘a collection, vali-
dates the authenticity of objects, analyzes
them for proper care and treatment, and
determines appropriate furnishings for
historic structures. The museum collec-
tions of each protected area should define the limits of the collection based
on the purpose of the area. Once museum objects are acquired, they should
be accessioned to establish legal ownership. Then the objects should be
catalogued and conserved if necessary. If objects are to be used in inter-
pretive exhibits or furnished historical structures, appropriate plans
should provide for their preservation and security. Through museum col-
lections, researchers can study the details of everything from the ordi-
nary life of a culture to the complexities of biodiversity.

Political science. Political science focuses upon the institutions of state,
at all levels; the primary research focus is on the nature of power and its
use. It goes without saying that both researchers and managers will
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benefit from a sophisticated understanding of the political milieu in
which they work. Politics and the struggle for power dictate much of what
goes on in protected areas. A knowledge of relevant political institutions,
and an understanding of how they interact with each other and with the
populace at large, is a prerequisite for success.

Psychology. Psychology’s key unit is the individual, and communica-
tion of meaning (within and between individuals) is a central tenet.
Though the protected area manager will have little recourse to psychologi-
cal research on a frequent basis, the underlying importance of individual
motivations in determining behavior is self-evident. Certain studies
profiling visitors or other users of protected areas may have psychological
components.

Sociology. Sociology treats social groups, organizations, and communi-
ties as key units of analysis, with conflict and cohesion as the two main
forces that drive change. Sociological studies help managers learn more
about park visitors, nearby communities, and: resident populations. In
terms of these three groups, sociologists collect fundamental information
on who they are and how they use the protected area. They explore their
expectations, values, and interests. They address overcrowding issues.
They examine special subpopulations, such as older people, foreign
tourists, handicapped visitors, and minority groups. They assess what
recreational opportunities should be provided, what constraints should be
applied to protect the natural and cultural resources, and what should be
done to avoid conflicts. - They can conduct social impact analyses (SIAs)
which are analogous to environmental impact assessments.

Why social science and cultural research are not used more often
Protected area managers are faced with an often bewildering and com-
plex set of decisions, most of which must be made relatively quickly and
without complete information. A majority of these decisions have a so-
cioeconomic .or sociopolitical component; actions will likely have impor-
tant effects upon the wider social system. Hence there is an almost con-
tinual opportunity for social science to assist in making such decisions—
assuming the information is usable, not arcane.

As you can see from the above list, social sciences overlap considerably as
to their units of analysis: a protected area manager interested in learn-
ing about a local community’s culture could reasonably employ an an-
thropologist, economist, political scientist, or sociologist. The social
sciences reflect the complexity of human social behavior: .tradition,
value, power, and space are all considered critical to understanding the
human condition. The decisions of protected area managers are made
against a complex sociopolitical backdrop, but, ironically, they rarely use
research from the social sciences. Information from the biophysical
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sciences is more likely to be employed: a water quality assessment or
game population estimate is more likely to enter into a resource man-
agement decision than an employee survey is into an administrative
one,.

Protected area managers often use com-
mon sense, folk knowledge, field experi-
ence, and ideological views to make deci-
sions, while usable knowledge from the
social sciences is frequently ignored or aveided. In many cases, man-
agers may not be aware of or understand the potential advantage of using
social science information. In some instances, protected area managers
are uncomfortable integrating scientific information into their decision-
making. It often limits the range of alternatives available to the man-
ager, by identifying unacceptable consequences, prioritizing choices
along scientific rather than political criteria, and creating the need for
managers to defend their rationale for not following such delivered ad-
vice. For all these reasons, what occurs is ad hoc and fragmented use of
social science information.

The potential contributions of social science
The potential of social science is much greater. Here are five ways it can
contribute to management:

Assessment. However informal, most protected area managers attempt
an assessment of conditions before making decisions, from the siting of
new tourist facilities to the regulation of subsistence use. Managers need
to build into their assessments a role for social science information. The
more formal the assessment process, the more formal a role for social
science is required. For example, protected area planning should include
a significant level of scientific information on visitor, resident, and
nearby population resource needs, and the planning process should be de-
signed to make this possible.

Feedback. Managers need frequent comment on park conditions and
their own management techniques to keep on top of the situation. Visitor
surveys, monitoring of resident population resource needs, and reporting
of socioeconomic trends are examples of important social science feed-
back that all managers can use. Such feedback must be timely, deal with
trends importantto managers, and have scientific integrity. Social sci-
entists must therefore focus on adapting all aspects of their research tech-
niques to the practical needs of managers, from study de51gn to the final
reporting of results.

Prediction. The simplistic criticism of managers—that they reel from
problem to problem, reacting to events rather than anticipating them—has



a kernel of truth to it, but in many cases there is no choice. Social scien-
tists working on protected area issues have for too long avoided prediction
for the safer realm of description—describing in social science terms
what managers often see for themselves. The storehouse of theory and
prediction available from the social sci-
ences needs to be opened up to protected
area managers. Social scientists have the
ability, and should be pushed, to apply the-
ories and make specific predictions. They:

can predict which activities are sustainable, whether visitors will be sat-
isfied, whether the cost of a project will exceed its benefit, and so on. The
most accurate predictions are based on tested theory, not ideology. The
level of certainty assigned to each prediction must clearly be described.
No doubt some predictions will be wrong, but those mistakes can be used to
improve future predictions, When a protected area manager asks “What
might happen?”, the social sciences must attempt an answer.

Mitigation. Protected area management decisions often have unin-
tended social consequences: a new visitor road opens up an area for
poaching, a new regulation leads to conflict between locals and tourists.
Social science can provide useful strategies for dealing with the conse-
quences of decisions.” Examples include giving economic incentives to
replace income lost through a new regulation, improving communication
techniques between local people and authorities so concerns are mutually
understood, and using formal techniques of conflict resolution to over-
come disagreements. Social science research can also help determine the
human “carrying capacity” of natural protected areas.

Acceptance. Many protected areas are designated because of their na-
tional (or global) significance, and consequently managers tend to
downplay or ignore their regional and local significance. Yet a recent
study of reported threats to World Her
itage Sites (Paine 1992) found many with
local origins, such as encroachments
(farming, grazing, forestry, and poach
ing) and negative local attitudes. Obvi
ously local people regiard these World

Heritage Sites in a very different light from those who see them as invio-
late monuments to civilization or nature. Social science is especially at-
tuned to problems of scale, and thus can help managers identify and un-
derstand questions of local significance. Armed with such knowledge,
managers stand a better chance of being able to win support from local
constituents and alleviate some of these problems, while at the same time
adhering to national or international obligations.




Making social science and cultural research usable to managers

These functions are the core of a successful partnership between social
science and protected area management. What changes are required to
achieve it?

Institutional arrangements have a great influence on whether social sci-
ence and protected area management will cooperate. Here are some
institutional changes that could help.

B At each scale of protected area management—individual park, re-
gional, national, and international—monitoring programs should be
established. Systematic monitoring of socioeconomic trends as they
relate to protected areas is not generally available. Social scientists
should develop these programs, and managers should be involved in
determining what data are collected. Feedback to managers should
be regular and in easy-to-use form. Data collected at one level should,
as much as is possible, be aggregated at the next. For example, na-
tional data can be combined to form indicators of realm-wide condi-
tions. A major global assessment of key socioeconomic trends should
be produced before each World Congress on National Parks and
Protected Areas, beginning in 2001.

B An international network of cooperative research stations should be
established. Whenever possible, they should be located at universities
and funded by protected area agencies, and employ a mix of univer-
sity and agency scientists. Such units are an efficient way of produc-
ing usable knowledge in both the social and natural sciences. The
stations can be adapted to the particular needs of each region, country,
and biogeographical realm. To staff such units, a generation of
young, home-country social scientists must be nurtured and en-
couraged to apply their skills to protected area management.

B Social science research must be integrated with natural science re-
search in the overall program. One of the barriers to the full use of
social science by managers has been that it is often treated separately
from the natural sciences in funding, staffing, and organizational
structures. Since the problems faced by protected area managers are
interdisciplinary, this artificial separation has led to a host of
problems: lack of cooperation between biological and social scientists,
inadequate and undependable funding for social science, excessive
administration, lower standards of scientific rigor, and, most
importantly, reduced usable knowledge for managers.

Individually, social scientists and cultural researchers can make their
work more usable to managers if they take a few pragmatic steps.
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Research reports should be readable, avoiding social science jargon.
Most likely it will be necessary to write one report for research peers
and another for managers, emphasizing scientific accomplishments
in one and managerial recommendations in the other, with a third for
the public.

All graphics and tables should be concise and meaningful. Figures
with columns of numbers that require extensive statistical training
for their interpretation are useless to the busy manager. It is often
enough for managers to know which values are statistically signifi-
cant and which are not. This distinction should be made clear in the
figure.

Researchers should provide frequent oral briefings to managers and
their staffs. Managers need a constant flow of data—for them, some
is better than none and sooner is better than later. Moreover, when
managers are kept apprised of research results, they become partici-
pantsin the project and more willing to apply the results and support
funding.

Researchers should also work with park interpreters and outside
educators to ensure that current research results are funneled into
educational programs for the public.

Researchers should provide viable recommendations to managers.
Pie-in-the-sky lists of “future research needs” that have no chance of
getting funded are worthless in a final report. Managers need
specifics: specific assessments of current conditions, specific feed-
back on current management strategies, specific predictions of future
consequences, and specific suggestions on how to mitigate the effects
of those consequences. While researchers should not alter profes-
sional findings to fit political needs, they must take into account the
socioeconomic aspects and political realities of protected area man-
agement. ' ‘




7. Communicating research findings and
management decisions

As we noted in Chapter 1, the purpose of this book is to suggest ways that re-
searchers, managers, and the public can work more effectively together.
Now, as we near our close, you can look back and see that much of the book
has been about communicating better. Fostering mutual understanding

and respect between researchers and
managers, getting these two groups to
overcome their fear of letting the public in
on the game, encouraging critical think-
ing, emphasizing coordination in devel-
oping a research and management program, including “people research”
in management—all hinge on being able to communicate convincingly.

So, if there is a single key to successful research and management, it is
effective communication. Many protected area professionals now seem to
recognize this. In a recent survey of 445 North American protected area
managers, the respondents identified “ecosystem dynamics and
management,” “public relations and participation,” and “education and
interpretation” as the most important management concepts for the future
(Einsiedel and Brown 1992). Two of the three are about communicating.

Researchers, on the whole, are less used to dealing with the general pub-
lic. They are trained to communicate with their peers via technical or
professional jargon which is presented in a highly structured format.
The entire apparatus of documentation and annotation, laden with Latin
or other obscure abbreviations, is designed as a shorthand to enable schol-
ars to validate the work of other scholars. Researchers basically are
trained to communicate in a self-contained, self-referential world. This
tradition—essential to the scholarly method-—is a barrier to communicat-
ing with managers and the public. Scientists (and, perhaps to a lesser de-
gree, cultural researchers) who attempt to talk to the general public run the
risk of being branded as “popularizers” by their peers and looked down
upon.

Researchers must begin to realize that they have a vested interest in
banishing this unfortunate and counterproductive attitude. Those doing
research in protected areas ought to recognize that the root cause of the
myriad threats to the long-term viability of these areas (and, by
extension, to their own research) is a lack of public support. If the public
doesn’t understand what’s going on in a protected area, they are much less
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likely to acknowledge its intrinsic importance and support its research
and management aims. Itis worth re-emphasizing here that it is a fatal
mistake to underestimate the intelligence of the public. Popular accounts
of scientific and cultural research can be every bit as rigorous and
sophisticated as those written for scholarly journals; only the style and
techniques of communication are different. It is up to researchers to
inculcate this attitude among their peers.

Working through an intermediary: the research interpreter

In the meantime, many researchers will have a hard time expressing
themselves in everyday language. One interim solution can be to appoint
an intermediary from the protected area staff to translate research results
into forms more amenable to other users.
This challenging task calls for a person !
who is conversant enough with the method
and procedure of scientific or cultural re
search to be able to distill the main find
ings. of ongoing projects and translat
them into language and graphics intelli
gible to the rest of the staff and to the public
Many protected areas have interpreters o
educators on staff whose primary job is to
communicate what is happening in the
park to the rest of the world. A special effort
should be made to connect interpreters with research projects and to en-
courage these individuals to be trained in scientific or cultural research.
Yellowstone National Park in the USA has gone so far as to create a sepa-
rate position called research interpreter. The research interpreter’s job is
to be a liaison between scientists working in the park, the rest of the park
staff, and the public. The research interpreter makes sure that research
reports reach those who should see them within management, and writes
digests of research to distribute both within and outside of Yellowstone. In
Zimbabwe, a similar type of liaison position, working between agricul-
tural researchers and extension officers, is well established. While such
liaisons will be beyond the budgets of most protected areas, perhaps it
could be established at a higher level within the system.

Briefings on research-in-progress

Whether or not there is a research interpreter, every protected area should
have a formal means for reséarchers to brief the staff and the public on the
progress and management implications of research. Face-to-face dis-
cussions are probably more effective than circulating memos or newslet-
ters. These briefings should include all relevant protected area person-
nel (including interpreters, naturalists, historians, resource managers,
staff scientists, administrators, seasonal employees, and maintenance
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workers) as well as resident and neighboring populations. By including
both protected area staff and local residents in the briefing, the paradigm
of community-based management is reinforced. Holding such briefings
in an informal and collegial atmosphere, such as over a meal, may be ap-
propriate for reporting on research in lay terms. In-depth technical brief-
ings may also be warranted for certain research projects, and these could
be reserved for formal training sessions (which, again, should not ex-
clude interested local residents). For protected area staffers, these ses-
sions should be considered part of the protected area’s employee develop-
ment program as part of a continual in-service training scheme.

How often should briefings be held? For multi-year projects, at least three
times yearly, and more often if circumstances warrant. For shorter pro-
jects, a single briefing at the end of on-site work may be enough, though it
would be better to have done another prior to the start so people know what
work is to be done. In no instance should a project go through an entire
field season without holding a briefing. The timing of a minimum num-
ber of briefings should be specified in the
official research schedule.

For those researchers who are willing,
there should be an opportunity to make at
least one formal, well-advertised presen-
tation to the general public during the pro-
ject. Parks are perfect venues for this;
many a subject which would sink like a
lead weight if presented as a “lecture” can
draw enthusiastic crowds if presented as a
campfire program or an informal slide-talk at the headquarters building
or visitor center. Getting researchers to present such talks is worth nego-
tiating. For paid research, this requirement can be placed in the contract.
For volunteer researchers, it can be requested in exchange for logistical
or other staff assistance.

Reporting research results to management

Every research project should include the provision for a summary of the
work in non-technical language. The summary should include a discus-
sion of the management implications of the work, if not necessarily
management recommendations. Not all research can appropriately pro-
vide management recommendations, and some researchers may be un-
comfortable making them under any circumstances. It bears repeating
that managers should not expect researchers to make their decisions for
them. Conversely, researchers should not expect that their every recom-
mendation will be adopted by managers; indeed, on occasion sound sci-
entific recommendations are rejected for valid non-scientific reasons.
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Even so, if researchers are provided with a
clear understanding of management
constraints, any management recom
mendations they do make will be mor
practical and therefore more likely to b
accepted. Unfortunately, managemen
recommendations arising from researc
are seldom in a form that can be easily or
directly carried out. Converting research
results into practical programs requires an understanding of manage-
ment constraints and options, funding, and staffing limitations. As sug-
gested above, it would help to have a research interpreter assigned specifi-
cally to translate the results into usable management feedback. In com-
plex situations, interdisciplinary strategy teams can be used.

The importance of providing a truly concise summary can hardly be
overstated. Sending out a 300-page dissertation with a routing slip en-
sures that the information would be read by few if any of the park staff.
Circulating the document with a one- or two-page summary written in
plain language and emphasizing implications for management ensures
greater interest, which in turn improves future field support for research.

Marketing research to managers

Managers (and field staff, such as wardens and maintenance workers)
may have to be continually convinced of the value of research. - They may
need incentives to support research, since, as we have noted, political and
bureaucratic realities can make managers less than enthusiastic about
controversial or inconvenient findings. In addition, park field staff
already feel the burden of too much work and not enough time or money.
A new research program should be designed to fit into other operational
duties. Personnel who provide logistical support should receive comment
on their efforts and benefit from the research project information. Field
and logistical support from managers should be acknowledged in
scholarly publications. Communicating research results should be made
part of job-performance standards of all staff researchers and managers,
and demonstrations of excellence in doing so should be rewarded.

Another way of getting managers to “buy into” research is to encourage
them to co-author articles with researchers. Articles in popular maga-
zines are useful, but exposing managers to the rigors of peer-reviewed
publishing in traditional, single-discipline scholarly journals has more
value: it sharpens their analytical skills and helps them understand the
researcher’s point of view. Best of all, there are also a growing number of
intermediate publications (some peer-reviewed, some not), aimed at pro-
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fessional audiences, that stress cross-disciplinary applied research.
These intermediate publications would be a good starting point for re-
searcher-manager collaborations, who can branch out from there toward
both the popular and traditional scholarly audiences.

Marketing management to researchers .

Researchers also need- some nurturing. They should not be allowed to
think that their work has gone into a black hole once they turn in their fi-
nal report. They should receive notice that their research is being applied,
providing the framework necessary for future working relationships. If,
on the other hand, their results or recommendations are not being used,
they should be told the reasons why. Both kinds of feedback allows for
evaluating the work’s applicability and for refining future studies.

When specific applications of research results are envisioned beyond the
scope of the original work, the researcher should be contacted for a discus-
sion of applicability. Needless to say, any extensions of the results should
not be attributed to the researcher without prior permission. A related
potential misunderstanding centers on who “owns” the raw data.derived
from research. A discussion of the many questions surrounding
intellectual property rights is beyond the scope of these guidelines; suffice
it to say that data ownership can be the subject of fierce disagreements,
particularly when the research has been partly or wholly funded by
government. A mutual understanding should be arrived at with the
researcher and put into writing before work begins.

Communicating directly with fhe public

The reasons for and the results of research projects should be communi-
cated to the public through various means.
Park visitors generally are interested and
educated users. They are the grass-roots
supporters of the protected area system and
its programs. Their support becomes
stronger and more effective to the degree they understand the varied re-
sources. Short articles on resource projects should be presented in park
newspapers or other visitor publications. Where possible, a research or
resource management field team should be accompanied by someone with
interpretive skills who can discuss the project on-site with interested visi-
tors.

An extra effort should be made by the protected area authorities to stay in
touch with resident populations and nearby communities. As we have
tried to stress, representatives of these groups ought to be involved in
planning research and management activities (as well as presenting the
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results), and presumably will reportback to their groups. Nonetheless,
park personnel will do well to keep open direct lines of communication to
community leaders. In these communications, observance of protocol is
all-important. Local personages must be accorded respect and ap-
proached on terms that are comfortable to them. You may issue dozens of
invitations to attend planning meetings or briefings that are declined or
ignored, but never stop inviting local leaders. The fact that they are con-
sistently approached is an important overture that may pay dividends
some day. An “open-door” policy is vital to obtaining local support for a
protected area. '

Research needs should also be shared with local educational institutions.
A list should be prepared of suggested research topics or projects and pro-
vided to universities, colleges, and even secondary schools. The list
should include a contact person’s name and the minimum logistical sup-
port the park can offer.  Likewise, every park should try to present
research results to local universities and schools down to the primary
grade levels—perhaps especially in primary schools.

Using the news media

Another avenue to public understanding, one which can be of great value
to both researchers and managers, is the news media. Protected areas are
of enduring interest to journalists because they impart a sense of tangi-
bility to complicated and often abstract resource issues. Parks and re-
serves are an easy “hook” for reporters to hang a story on. Of course, the
drawback of trying to communicate research findings through the news
media is the danger of having them oversimplified, sensationalized, or
‘misinterpreted. Yet the potential number of people that can be reached is
so large that no protected area can afford to ignore the press.

Both researchers and managers need to develop much more sophistication
in their approach to using the news media. Rather than sitting back and
reacting to interview requests as they come in, protected area staffs need
to develop media outreach plans to actively pursue press contacts so stories
can be molded and scheduled to fit the protected area’s purposes, rather
than the journalist’s. Basic news stories require an eye-catching lead-in,
a quick exposition of the facts, and an identifiable conclusion—
preferably peppered throughout by snappy quotations.

Press releases thus become an important research and management tool.
They must contain pre-packaged quotes and short clear phrases that can
be used verbatim by the media. Reporters are in a perpetual rush and al-
ways under spaee or time limits. They may be allotted only a handful of
short paragraphs or time for a few “sound bites” to get the story over. As
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deplorable as that is, it is the rule, not the exception, and protected area
authorities will have to become adept at using the system as best they can.

Obviously, most research and management projects, considered in their
entirety, cannot be boiled down to this formula—but key parts can. Do not
try to cram the whole project into a single news story; plan instead to
portion it out to the media in a logical fashion, so that over time and
through a series of news stories, a more coherent picture emerges. To do
this requires forethought, which is why a media outreach plan is a good
idea. The series and media mix can be planned out before any
oversimplifications or misrepresentations take hold.

The importance of good graphics
In today’s visually oriented world, graphics are no longer an embellish-
ment to the printed word, nor even a sup-
plement: they are increasingly the most
effective primary mode of printed com-
munication. Charts, tables, maps, and
drawings—many of them capable of being
created on a personal computer—are often
the fastest, most effective way of convey-
ing spatial and numerical information.
Words fail to do justice to many complex
relationships that will arise from pro-
tected area data; a carefully thought-out
graphic can bridge the communication
gap between researchers and managers,
and between them both and the public (see
Box 7.1).

Just as there are style books that advise authors on how to write well, there
are certain principles that go into good graphics. What makes for graphi-
cal excellence? Whatever “gives to the viewer the greatest number of
ideas in the shortest time with the least ink
in the smallest space” (Tufte 1983). Be-
cause graphics can also distort, cover up,
confuse, confound, and outright lie about
the data being presented, Tufte has also put
forth some principles of “graphical in-
tegrity”:

M The representation of numbers, as physically measured on the sur-
face of the graphic itself, should be directly proportional to the numeri-
cal quantities represented.

B  (Clear, detailed, and thorough labeling should be used. Write out ex-
planations on the graphic itself. Label important events in the data.
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Box 7.1. Tailoring a graphic to three audiences: researchers, managers,
and the public

Many times a graphic will have to be customized for a particular
audience. - In the example below, the same data from the Canadian
province of Nova Scotia are presented in three formats: a cluster analysis
prepared for a manuscript submitted to a scientific journal, a histogram
prepared for a management document, and a distribution map prepared
for a fact sheet meant for the general public.

The cluster analysis is an example of a highly technical graphic aimed at
a specialist audience. The emphasis is on statistical comparability
rather than visual attractiveness, and indeed our example has virtually
no visual impact. That does not matter, however; to the trained eye, the
graphic allows comparison among many data peints.

The histogram is a specialized type of bar chart in which ‘the distribution
of frequencies is shown by means of rectangles whose widths represent
class intervals and whose areas are proportional to the corresponding
frequencies. ‘It can be understood, at least in its basics, by someone with
no statistical training; to those who have some statistics, it yields a more
sophisticated interpretation. The visual impaet is much higher than that
of a cluster analysis: in the example, one can see at a glance that certain
pH values appear more frequently than others. The disadvantage is that
such simple observations, if taken alone, may be misleading.

The distribution map has the highest visual impact because it uses an
image with which many people are already familiar. Most of .the public
in Nova Scotia will have seen other maps of the province, will be able to
place themselves and other locales on the map, and will be able to conjure
up mental images of the landscape based on their travels. All of this
contributes to understanding. The map conveys important, albeit
generalized, information on pH values, though the significance of that
information will have to be further explained (e.g., How does a pH of 4.5
compare with one of 6.5, and why is the difference important?). Further
drawbacks are that almost all statistical comparability is lost; one gets no
sense, for example, of the variations in pH within the subregions of Nova
Scotia.

Our examples suggest an important corollary to using graphics: while
graphics should not be considered merely a supplement to text, text should
be used to supplement graphics. Very few, if any, graphics can stand
alone.
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M Show data variation, not graphical design variation.
B Graphics must not quote data out of context.

Failure to respect these principles can produce graphics that either (1) lie,
(2) use only the simplest designs, such as unstandardized time-series
based on a handful of data points, or (3) miss the real news of the data.
Such graphics are at best only decorations of numbers. Tufte (1983; 1989)
gives numerous examples-of shoddy and misleading charts, tables, and
maps—as well as excellent ones.

There are also some general rules for which form to select. Sentences are
a poor way to show more than two numbers because the linear flow of
words, broken arbitrarily across the columns of a page, prevents quick
comparisons among numbers. Tables are preferable to charts for small
sets of data. They also work well with large data sets if they require
many localized comparisons. In all cases, however, tables lack visual
impact. Bar charts are good for comparing gquantities but not volumes;
pie charts, for comparing simple percentages but not complex ones.
“Fever charts” are good for showing trends as long as the scale used is
constant. Maps are unexcelled for showing spatial relationships, but can
be misleading if their projections are too distorted.

A word here about projected graphics. Most presentations suffer from
graphics that are either indistinct or far too detailed to be grasped by the
audience. Transparencies (i.e., slides) intended for presentation, as
well as overhead clear-film projections, should be custom-designed for
the purpose at hand.  Slides must exhibit crisp edge-to-edge focus or they
will become blurry when projected. Photographs of specific objects must
show them in sharp contrast to the background, and the objects must be
large enough to be readily seen by the audience. Overheads must not be
crammed with detail; each overhead should make two.or three points in
summary and no more. - This will likely require breaking down tables
and charts into highlights.

Building and preserving research capacity

Finally, some attention should be paid to nurturing the long-term capac-
ity for parks to do research; without this, even the best communications
scheme will eventually grind to a halt. The foundation of research
capacity 'is having a responsive, integrated research and management
plan which includes a monitoring program. The basic tools to build on
the foundation are a solid park library and a good electronic database.
Every protected area should have some space set aside for management
documents, research reports, files of news clippings, collections of video
and audio tapes, and any other documentation that relates to the park.
Having computerized park bibliographies and catalogues, electronically
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with others throughout a protected area system, is an admirable goal, but
for many protected areas a more realistic step is to make sure at least one
hard copy of all relevant publications is on
a shelf in the headquarters and that there
is at least one PC on hand running a
database with basic inventory informa-
tion.

Without some kind of depository, the pro-
tected area loses its “institutional mem-
ory” as personnel come and go. Indeed, as
Shelton (1992) notes, personalities play a
big role in how effectively research results
are communicated. Some people are good
at it, some are not; but no matter who is on staff at a particular time, hav-
ing a park library dampens the fluctuations caused by the “personality
factor.”
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8. Conclusion

Our aim has been to present a forceful case for coordinating research and
management. Without glossing over the differences between researchers
and managers, or taking sides, we have tried to show that both their inter-
ests are better served when they work together rather than at cross-pur-
poses. We have argued that genuine public involvement is essential to the
success of protected area conservation as we near the new century. Since
changes in traditional attitudes about research and management are
called for, we have suggested a blueprint for thinking critically about
park problems. Finally, we have laid out the elements of a coordinated re-
search and management program, taking
into account costs, the neglected area of so-
cial science research, and the need to
communicate effectively.

We hope you can use at least a few of the
ideas offered here. Reshape them, turn
them upside down, or use them “as is.”
The important thing is to realize, as
Leonardo did, that the search for solutions can be just as meaningful as
finding them.
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Appendix 1:  Case studies of coordinated
research and management

Conserving Sinharaja: The evolution of a partnership between research
and management

When IUCN and the government of Sri Lanka signed an agreement in
1988 to cooperate on forest' conservation projects in the low-lying wet zone
of Sri Lanka, Sinharaja was already being recognized as one of the
world’s better-documented tropical forests (IUCN 1988). Although threats
to Sinharaja’s future still linger around its borders, its conservation has
. drawn together scientists and managers, both within Sri Lanka and from
the international community.

Inthe Sinhalese language spoken by 70% of Sri Lankans, Sinharaja lit-
erally means “lion king.,” The legendary origin of the Sinhalese, as the
people of the “lion-race,” perhaps contributed to Sinharaja’s becoming the
island’s first natural site to be inscribed on UNESCO’s World Heritage
List. It is also Sri Lanka’s first National Wilderness Heritage Area.

Sinharaja is located in the southwestern lowlands (Figure Al) and con-
serves the largest contiguous patch of lowland evergreen rainforest in Sri
Lanka. In the past, Sinhardja’s forests probably extended over 100,000 ha.
The designated World Heritage Area, however, covers only 8,864 ha, of
which 75-80% was thought to comprise undisturbed lowland evergreen
rainforest (Ishwaran and Erdelen 1990). But a recent review (IUCN
1993a) estimates the extent of undisturbed forest cover to be around 66% of
the World Heritage Area. Although most parts of the original Sinharaja
forest outside the World Heritage Area have been managed for the produc-
tion of timber, some natural forest patches still occur adjacent to the re-
serve (IUCN 1993b).

Annual rainfall in Sinharaja ranges from 3,000 to 5,100 mm; and even
during February, the driest month, about 190 mm falls. The wet zone of
Sri Lanka, and Sinharaja in particular, represent the only area of asea-
sonal climate between western Malesia (Sumatra, Malaya, Borneo,
Philippines) and the western coast of Madagascar. Furthermore, the nat-
ural vegetation of Sinharaja and the surrounding lowlands include sig-
nificant Godwanic elements and are quite distinet compared with that
even of southern India (Ashton and Gunatilleke 1987). Endemism
among the flora and fauna of Sinharaja is very high, exceeding 90% in
some dipterocarp families. About 70% of the known species of woody trees
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SINHARAJA
BIOSPHERE
RESERVE

Figure Al. Location of Sinharaja and lowland wet-zone forests

DZ = dry zone; IZ = intermediate zone; WZ = wet zone. Approximate
extent of Sinharaja group of forests encircled. Black areas = rela-
tively undisturbed primary forests. Checkered areas = selectively
logged and/or disturbed forests. Inset map: Lined areas = elevation
between 900 and 1500 m. Black areas = elevation above 1500 m.
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and lianas, ferns, and epiphytes are endemic, as are 90% of the birds seen
in Sinharaja (Gunatilleke and Gunatilleke 1984; Balasubramaniam
1985; March for Conservation 1985).

The fact that Sinharaja contained an abundance of certain classes of
merchantable timber was known through surveys undertaken during the
1950s. Yet Sinharaja remained largely undisturbed since its rolling ter-
rain, a series of valleys and ridges, posed problems for mechanized log-
ging operations. This natural security enjoyed by Sinharaja was threat-
ened when a 1968 international study justified logging Sinharaja to sup-
ply raw materials for a plywood sawmill and chipwood factory in a
nearby town.

The beginning of mechanized logging in Sinharaja, in 1971, led to the
formation of an alliance of nature lovers, scientists, and academics who
challenged the validity of the decision. A re-evaluation of costs and bene-
fits made it clear that the site’s topographic constraints on the efficiency of
logging operations had been ignored—and the amount of timber Sin-
haraja eould supply exaggerated—to justify the operations of the plywood
sawmill and chipwood factory. Moreover, the reality of the difficulties of
mechanized operations in Sinharaja soon became apparent, and logging
had to be abandoned in 1972. The struggle between the pride of those who
justified the logging in the first instance, and the commitment of others
who clearly saw the senselessness of destroying Sri Lanka’s last remain-
ing patch of evergreen rainforest, continued for nearly five years. Al-
though logging was reintroduced on a limited scale in 1974, it was per-
manently abandoned in 1977.

The Forest Department of Sri Lanka, which is responsible for :the man-
agement of Sinharaja, recognized the scientific and conservation: impor-
tance of the site and initiated a program of action which increasingly
drew the attention and cooperation of scientists from Sri Lanka and else-
where. In 1978, what was then the Sinharaja Forest Reserve was declared
an International Biosphere Reserve as part of UNESCO’s Man and the
Biosphere (MAB) Program. Biosphere reserves are intended to be a cate-
gory of protected areas where scientific research, training, and environ-
mental education initiatives aid the manager in conserving ecosystems
and the genetic resources they contain in cooperation with local people liv-
ing within or near the reserve. In declaring Sinharaja to be the only bio-
sphere reserve representing Sri Lanka’s lowland wet zone, the managers
and administrators in the Forest Department expressed their interest in
Sinharaja becoming the focus of a research—management partnership to
promote conservation of the rainforest and sociceconomic development of
local people.
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Interest in research on the flora and fauna of Sinharaja increased
sharply during the 1880s and has continued to grow since. Studies of the
flora were spearheaded by a team from the University of Peradeniya’s
Department of Botany. Research on the fauna became a main interest of a
newly established nongovernmental organization called March for Con-
servation and of the University of Colombo’s Department of Zoology. The
Forest Department provided basic facilities to accommodate scientists
and made available the time of its guards and other staff resident in the
Sinharaja forest to assist field research. Publications from these re-
search studies began to attract scientists from abroad, particularly from
- universities in the USA (e.g., Harvard University and the University of
Massachusetts). At present, Sinharaja is one of the most important sites
where long-term records on tropical forest ecology are being built up, pri-
marily through the joint efforts of universities in Sri Lanka and the USA
and with help from several bi- and multilateral donor agencies (U.S.
Agency for International Development, Norwegian Agency for Develop-
ment, UNESCO) and international nongovernmental organizations
(IUCN, World Wide Fund for Nature).

In 1982 Sinharaja was nominated to be Sri Lanka’s first natural site in-
scribed on the World Heritage List. The World Heritage Committee
agreed that Sinharaja ‘merited inclusion, but deferred action until the re-
serve’s legal status was upgraded and a management plan prepared. At
the time, Sinharaja was still nationally classified as a Forest Reserve by
the Sri Lanka government, even though it had received the concurrent
designation of International Biosphere Reserve, The Forest Reserve
classification left open the possibility that Sinharaja could be managed
for timber production. -Although the biosphere reserve designation indi-
cated the Forest Department’s intention to manage for other objectives, the
reserve lacked a management plan which put this interition into writing.
The World Heritage Committee’s deferral spurred the Forest Department
to seek upgraded legislation and prepare a management plan.

The preparation of the plan (Sri Lanka Forest Department 1986) took the
research-management partnership to new levels.' The plan was readied
through a two-step process. First, a workshop was held to bring together
local and provincial authorities concerned with the conservation of Sin-
haraja. The constraints and opportunities for conserving Sinharaja
made evident by these people, facing the day-to-day realities in the field,
were then addressed during the second step, in- which a five-day interdis-
ciplinary workshop brought together scientists and important decision-
makers to derive the basic concepts and strategies of the management
plan. The strength of the plan and the support it received for its imple-
mentation came from the participatory mechanism that characterized its
creation., The whole process was coordinated by the Forest Department, in
cooperation with IUCN and WWF. The plan was adopted by the Sri
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Lankan government and immediately attracted generous funding for its
implementation from the Norwegian Agency for Development.

Parallel to this process, the Forest Department drafted a National
Wilderness Heritage Act under which, in 1988, Sinharaja was declared
the country’s first National Wilderness Heritage Area. Both of its con-
cerns addressed, the World Heritage Committee inscribed Sinharaja on
the List later that year.

In the implementation of the management plan for Sinharaja, the hitherto
neglected aspects of local people and their socioeconomic needs were
given new emphasis. The research community grew to include social
scientists, and the information they gathered began to cater to the short-
and medium-term needs of Forest Department managers and adminis-
trators. Demographic and socioeconomic information such as the follow-
ing were revealed (Silva 1985):

B There were two villages within Sinharaja, and twenty settlements
along its periphery.

B Forty-nine percent of the households owned less than 1 ha of land, and
8% completely depended on rainforest resources for their livelihood.
Extraction of these resources were carried out by those below the age of
40.

M Fifty-three percent of the families had more than five members.

MW Alternative employment opportunities in the area were rare.

Although the main plant species used by people in and around Sinharaja
were few (six; see Box Al), more than 200 species had known medicinal,
commercial, or subsistence value. The halting of logging during the
1970s seems to have blinded the scientists, managers, and nature lovers to
the persistent danger posed by the resource dependence of the local people.
The implementation of the management plan, however, achieved the fol-
lowing (IUCN 1993b):

B Socioeconomic surveys were completed and the option of resettling
several villages along the boundary of Sinharaja was investigated.

B Local people’s awareness of the importance of Sinharaja was raised
considerably. Conservation education workshops were held, teaching
and extension materials were developed, some young people were re-
cruited and trained to be visitor guides, and a voluntary society, Sin-
haraja Sumithuro (The Friends of Sinharaja) was set up.

B A buffer zone management program, including a rural renewal pro-
gram, was developed.
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Box A1. Sinharaja plant species most intensively used by local people

B “Kitul” palm Caryota urens (Palmae). The phlegm sap of the young
inflorescence of this palm is used for preparing jaggery, a sugar sub-
stitute. Small pieces of the bark of the dipterocarps Shorea stipularis
and Vateria copallifera are introduced while the sap is being heated to
prevent fermentation. (The fermented sap, called “toddy,” is a
locally popular alcoholic beverage.) :

B “Wewal” palm Calamus spp. (Palmae).  This palm grows in open
sites created by natural tree-falls or logging. It is the source of cane
used for manufacturing baskets, chairs, and several other handicraft
items for which there is a demand in both urban and international
markets. Cane-ware is recognized as a craft product of Sri Lankan
artisans which provides employment as well as foreign-exchange
earnings,

B Wild cardamom Elletaria ensal (Zingiberaceae). Wild ecardamom
is used locally as a spice. The plant is found in the undergrowth of the
rainforest.

W “Beraliya” and “dun” Shorea spp. (Dipterocarpaceae). . Fruits of a
species of Shorea, loeally referred to as “beraliya,” are used to produce
a substitute for flour, Another species of the same genus, “dun,” pro-
vides a resin which is used in preparing varnish and incense.

M “Weniwal” Coscinium fenestratum (Menispermaceae). The stem of
this liana has recognized anti-tetanus properties and is used by people
throughout Sri Lanka.

Despite these achievements, there were certain weaknesses in the man-
agement regime which derived from the 1986 plan.  For example, rural
renewal projects undertaken as part of buffer zones emphasized the wel-
fare aspect, with activities such as the creation of a mobile eye clinic and
the free distribution of spectacles. Laudable though these were, they did
not reduce the dependence of local people on Sinharaja’s resources. This
has resulted in encroachments persisting as “an incremental threat to
Sinharaja’s integrity” (IUCN 1993a).

Nevertheless, the experience gained through the implementation of the
plan and its review led to a revised management plan (ITUCN 1993b). The
research data compiled in elaborating this “Phase II” plan has made it
possible to fine-tune management operations to address specific issues
such as:

M  Modifying the boundary to exclude old encroachments and private
lands and include patches of natural forest lying adjacent to Sin-
haraja, including privately owned and estate lands and parts of some
proposed reserves. ’
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B Setting aside special sections of the Sinharaja Conservation Area
{with modified boundaries to include all natural forest patches adja-
cent to the current National Wilderness Heritage Area) as core areas
where all entry will be prohibited, except for scientific study.

B Issuing permits for tapping kitul (Caryota urens; see Box Al) inside
as well as outside the Conservation Area, except in the core areas.
This recommendation is particularly significant for the local econ-
omy, because from-1985 permits to tap the kitul palm have been re-
stricted to lands outside Sinharaja. A recent study by Savithri
Gunatilleke and Nimal Gunatilleke of the University of Peradeniya
has indicated that this activity could bring substantial income to
villagers (estimated at 2,000-3,000 Sri Lanka rupees per month,
equivalent to US$40-50) from tapping a single inflorescence. Some
villagers have begun planting the palm as a boundary marker or
shade tree in their small plots of tea.

B Expanding the buffer zone program to include ecological restoration,
forming and strengthening community-based organizations, and a
schools program, apart from the existing rural renewal projects. The

‘rural renewal activities will also give more emphasis to improving
delivery of services provided by government agencies to local people
and for developing cottage industries. Local and foreign expertise
will be sought to shape rural development that is in harmony with the
conservation objectives of Sinharaja.

The case of Sinharaja provides an example of the evolving partnership
between research and management. It also highlights the need to prompt
researchers and managers into having fresh insights by regularly re-
viewing management operations. A protected area without a manage-
ment plan has no future—but having a plan is no eternal solution, either.
Regular reviews of management plans and operations, and doing the
surveys and studies essential to such reviews, are indispensable compo-
nents of the research-management partnership. Strengthening the part-
nership must be a goal for both sides if the complex and diverse objectives
of contemporary protected areas are to be realized.

Source: contributed by Natarajan Ishwaran

Ecological research and monitoring: The Kejimkujik model

To permit development of economically effective and ecologically sound
resource management strategies, decision makers must have scientifi-
cally dependable information on both the limitations and opportunities
associated with land use. Getting such information requires a long-term
research and monitoring strategy which permits relational analysis of .
environmental variables, Sites chosen for long-term research and
monitoring must be kept from uncontrolled disturbance, and provide the
opportunity for a variety of studies both inside and cutside protected areas.
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Kejimkujik National Park, located in southwestern Nova Scotia, was
chosen as one of Environment Canada’s first ecological research and
monitoring centers -because it fit these criteria, as well as having a re-
search and monitoring history associated with acid rain studies and a re-
source management program. The opportunity to provide the public with
information through the park’s interpretive program was an important
additional asset.

The Kejimkujik ecological research and monitoring center is still in its
developmental stages. However, the following outline of the project’s ob-
jectives and organizational framework reflects progress made thus far.

The general objectives are threefold. First, to develop the center as part of
a national system intended to improve our understanding of ecological
functions and processes. Second, to determine the causes and conse-
quences of environmental change in appropriate ecosystem elements.
Third, to provide an early warning system of environmental change.
More particularly, the project aims to monitor ecological processes in the
park and surrounding region in concert with a number of provincial,
federal, and international partners, and to increase public awareness of
the findings.

Figure A2 depicts the decision-making process and operational interrela-
tionships as they apply to the center. Scientific strategy is developed and
carried out primarily by the Kejimkujik Ecological Research and Moni-
toring (ERM) Steering Committee (Western Nova Scotia). This multi-
disciplinary group is composed of scientists from a variety of agencies,
government levels, and academic institutions, all of whom are familiar
with the Kejimkujik area. Its task is to develop research and monitoring
objectives relevant to Environment Canada’s needs, and those of other
partners. It can direct recommendations for projects to relevant agencies
and institutions for action, as feasible. The committee presents work-
shops on ecological research and monitoring activity and maintains
quality assurance standards.

On an ecozone level, coordinating research and monitoring is the re-
sponsibility of the Atlantic Maritime Ecozone Regional Environmental
Research and Monitoring Committee. It reviews and supports the strat-
egy developed by the Kejimkujik ERM Steering Committee, while coordi-
nating study priorities with other ERM sites in the Atlantic Region net-
work and with nationwide or international initiatives.. Membership in
this committee is cross-sectoral, with participants from a variety of agen-
cies and government levels.
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At the field level, the Kejimkujik park ecologist serves as the on-site co-
ordinator. This person serves on community and scientific committees;
acts as a liaison with other researchers, agencies, park staff, schools,
land owners, nongovernmental organizations, and businesses; plans
and oversees initiatives to increase ecological understanding; updates
the park-based ecological information management system for western
Nova Scotia; develops cross-sectoral partnerships; and helps direct stu-
dents. Finally, the ecologist develops opportunities for training and pub-
lic education, and represents Parks Canada and Environment Canada to
the public.

To optimize the relevance and utility of scientific study at the local level,
a Resource User Research and Monitoring -Advisory Committee has been
created. It is composed of representatives from local forest-based busi-
nesses, educational institutions, government resource management
agencies, citizen’s groups, and health services. This group represents a
primary point of contact with communities in the area, and permits oppor-
tunities for services-oriented studies, public education, and information
exchange associated with the concept of sustainable development.

A coordinated information management system, operated by a skilled
data management specialist, using microcomputer technology with GIS
and database software, provides a critical element in the development of a
research and monitoring network. At Kejimkujik, this system will in-
clude an up-to-date bibliography of studies carried out in western Nova
Scotia, in .addition to georeferenced thematic maps, selected study
methodologies, and database files. Operation of the system will include
development and maintenance of protocols for the regular updating of
files and access by participating agencies and institutions through Inter-
net, the global communications network. Consulting with researchers on
optimizing data management systems will algso be an important duty for
the information management specialist.

Capabilities for integrated ecological research and monitoring can be
strengthened through increased co-operation among various institutions,
agencies, and businesses. This in turn requires an infrastructure which
makes it easier to set common research and monitoring objectives, and to
cooperate in the conduct of studies. A locally coordinated information
management - system provides the link to greater information networks.
The entire system can also be used by schools for science and mathemat-
ics education, thus further enhancing the utility of ecological research
and monitoring initiatives.

Source: based on Drysdale 1994
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Toward ecosystem management: The Greater Fundy Ecosystem Project

The Greater Fundy Ecosystem (GFE) project is an attempt to design and
implement a plan to manage a landscape on an ecologically sustainable
basis. The overall aim is to protect ecological structures, functions, and
processes while providing a sustainable flow of goods and services for
people. A key element of the GFE project is the integration of a protected
area into its regional landscape as a single greater ecosystem. At the core
of the GFE project is Fundy National Park, covering 206 sq km on the up-
per Bay of Fundy in New Brunswick, Canada.

The GFE project grew out of concerns, mainly by park managers and
academics, that.the ecological values of the park were not being ade-
quately protected by managing the park in isolation from surrounding
lands. A study of the ecological integrity of the park documented a history
of losses of native species, invasions by exotic species, habitat
fragmentation and conversion, and significant doubts that species
associated with old-growth coniferous forests would survive in the area.

The problems faced by Fundy National Park occur in many of the world’s
protected areas. Parks and equivalent reserves are often too small to
protect viable populations of many species, especially large vertebrates
and seasonal migrants. Most reserves are also too small to accommodate
the dynamics of large-scale ecological processes, such as wildfire or in-
sect epidemics. As a result, the integrity of many community types is at
risk.

There is no absolutely determined size for the GFE. A detailed biophysi-
cal database exists for an area of 1,050 sq km, but this is a working area
and does not define the size of the GFE. The project is an approach to inte-
grating an ecological reserve into its larger surrounding landscape; the
ecosystem approach is the context for it all. There is no attempt to draw a
boundary around the 1,050-sq-km area that either limits institutional
partnerships or ecological understanding.

The GFE project was established in 1991. From the beginning, the project
was conceived of as being a research and monitoring effort to provide the
science support necessary to manage an ecologically sustainable land-
scape. This early research focus was essential to bring all parties to-
gether under a common, non-threatening agenda. The project was al-
ways conceived of as being multidisciplinary, with members from indus-
try, government, and academia. The aim of the GFE project is to be inclu-
sive, and not to be interpreted as aligned with the asplratlons of a particu-
lar group or agency.
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The project is-run on an ad hoc basis, without a formal constitution. Deci-
sions are reached on a consensus basis, and management is accom-
plished by a chairperson and management committee. An office for or-
ganization and administration of the project was established in 1993 in
the Faculty of Forestry at the University of New Brunswick. Funding for
the office and a project coordinator comes from Parks Canada (the federal
park agency) and the University. Research funds come from a variety of
sources and granting agencies.

The GFE project was instrumental in applying for, and receiving, a
“Model Forest” grant from the federal government of Canada. The Model
Forest program is a large national and international effort by Canada to
promote research and demonstrate sustainable forestry. The procure-
ment of a Model Forest grant led the GFE project into a partnership with
over 20 other groups to form the Fundy Model Forest. The other groups in-
clude forest products companies, private woodlot owners, federal and
provincial government agencies, universities, and nongovernmental
organizations such as environmental groups and clubs. The area of the
Fundy Model Forest extends north and west of Fundy National Park to
encompass approximately 500,000 ha. A key partner in the Fundy Model
Forest is the Southern New Brunswick Wood Producers Co-op, a coopera-
tive of small private woodlot owners who collectively own half of the forest
lands in the Model Forest.

The ecological research agenda developed for the GFE project was adopted
in full by the Fundy Model Forest. The Fundy Model Forest now acts as a
key sponsor for research in the GFE and will use the results to develop a
larger management plan, expected by 1996.

The GFE project is an attempt to manage a reserve as part of a larger
ecosystem. Ecosystem management is a term applied to the activities of
many different agencies, and has been interpreted in a variety of ways.
The following principles of ecosystem management are thought to apply to
the GFE project.

M An integrated partnership. Institutional boundaries are never the
same as ecological boundaries. Thus, if management is to proceed on
the basis of ecological boundaries, interagency co-operation is essen-
tial and not simply a desirable thing to do. The GFE:project is explic-
itly organized to cross institutional boundaries and not let institu-
tional frameworks influence ecological thinking.

M The importance of scale. All management issues vary with the scale
on which they are considered. This is certainly true for biology,
which is characterized by hierarchically related levels that include
genes, organisms, populations, communities, and landscapes; it is
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also true in the social sciences (see Machlis 1993). The choice of the
appropriate scale at which an issue is to be managed is critical.

A range of land uses over a broad scale. Over the longer term,
ecosystem management must accommodate multiple uses at a re-
gional scale, and restricted uses at a site or unit scale. Simply put,
this implies that human activities may not be ecologically sustainable
if spread over the entire landscape. Our best approach to conserving
nature is to plan for a range of land uses, from concentrated human
activity (such as towns or plantations) to large areas (such as ecologi-
cal reserves) where humans have little impact. At the heart of the GFE
project is a core protected area, Fundy National Park., The GFE pro-
Ject aims to ensure that management actions in the surrounding
landscape are compatible with the protection of the ecological values of
the park.

A systems context. for decisions. Social, political, and environmental
issues must be viewed in a systems context and not as isolated issues.
This is a basic principle of ecosystem management and it implies that
actions, programs, and policies cannot be based on narrow sectoral
perspectives.

Ecological boundaries are contextual. Ecosystem boundaries are
elastic over time. This characteristic can be seasonal, as is found in
migratory ungulates moving from summer to winter range, or longer
term, such as the distribution of mature-growth forest, beaver ponds,
and retreating glacial outwashes. We have deliberately not drawn
fixed boundaries around the GFE. Specific issues must be managed
in their own dynamic context. For example, the park has two rivers
with runs of Atlantic salmon (Salmo salar). One of the rivers was
subject toa salmon reintroduction program, in which an old logging
dam was removed and juvenile salmon were introduced. For that is-
sue, the spatial boundary is the river basin. However, the adult
salmon runs are far smaller than historical levels, possibly due to a
fishery by-catch. For this issue of low returns, the ecosystem man-
agement boundary is much larger. It includes the Bay of Fundy and
Gulf of Maine, where Fundy salmon stock are known to spend time.
Integration of databases. Decisions in the context of ecosystem man-
agement are best made from common, integrated databases. The
term “database” is used in the largest sense and includes the com-
monly used spatial information on vegetation, geology, land form,
soil, land use, animal movements, and rare features. However, the
database should not be limited to biophysical data. It should also in-
clude information on cultural features, institutional arrangements,
economics, and human living patterns. The use of an integrated
database puts all partners in ecosystem management on an equal
footing. For the GFE project, a common biophysical database exists in
a geographic information system, to which all members have unlim-
ited access. A detailed protocol for data storage, acquisition, and cata-
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loguing is being developed. This database is housed in the GFE office
at the University of New Brunswick.

M Clear and appropriate goals are necessary. Ecosystem management
.best develops where there are clear objectives for the ecosystem. The
goals for the GFE project are to: (1) identify strategies to maintain vi-
able populations of native species within the GFE by focusing on
species whose population levels are perceived to be at risk; (2)
quantify species—habitat relationships for selected species in the GFE
so that the information can be used in land-management decisions;
(3) examine environmental stresses in the GFE and understand how
they affect valued resources; and (4) identify operational
management options that will ensure the ongoing sustainability of
the GFE.

B Monitoring is necessary. For ecosystem management to be success-
ful in protected areas, a comprehensive monitoring plan must be es-
tablished that examines the state of ecological integrity of the system
on a regular basis. Results of the monitoring must be built into a
management system so that management practices can be adapted.
Despite a general call for monitoring in the recent literature, it is dif-
ficult to find ecosystem management projects, in protected areas or
elsewhere, where good ecological monitoring programs dare in place.
The GFE project is part of a national program coordinated by Envi-
ronment Canada to monitor the status of ecosystems on an ecozone ba-
sis. We hope that having an institutionalized requirement to prepare
regular reports will provide the necessary impetus to conduct regular
monitoring.

M Management must be adaptive. All management involving ecosys-
tems is a long-term experiment that must be continually adapting to
changing conditions and new knowledge. QOur fundamental under-
standing of ecosystems is weak and our ability to predict cause and ef-
fect relationships in ecosystems is imprecise. Therefore, decisions
regarding ecosystems must be open to modification on a short time

 horizon, -and management structures must be designed to reflect this
necessity.

This brings us to the GFE research agenda. It has three bases. First, the
fundamental need: to characterize the GFE. This includes describing
past and possible future landscapes and the dynamics of change, at both
the ecological-community and landscape levels. Second, the need for re-
search on mitigation and avoidance of known stresses on the GFE, such
as conversion of adjacent mixed-forest stands to monocultures, or the
building of forestry roads. Some examples of this type of research include
analyzing the effectiveness of buffer strips around watercourses, study-
ing paleoecological evidence to determine past disturbance regimes, and
determining which patterns of forest harvest best suit the maintenance of
biodiversity. Third, the need to design a research program that accounts
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for the inherent hierarchical nature of ecosystems, as discussed above.
The research agenda was designed through consensus, using a series of
~ workshops.

Despite the widespread adoption of the ecosystem approach to manage-
ment, it should be recognized there are problems asscciated with it, First
and foremost is the very idea that ecosystems can or should be managed.
Ecosystems are complex, self-organizing entities that are dynamic in
time and space. They respond to external and internal forces in both pre-
dictable and unpredictable ways. To say that humans can manage
something as complex as an ecosystem, something of which they are part,
is an expression of human arrogance. Ecosystem management should be
viewed as an effort to think holistically, understand a range of interac-
tions and not be constrained by institutional boundaries. We can destroy
ecosystems, or protect them from destruction, or even moderately in-
fluence them. However, managing ecosystems, in the sense of fully con-
trolling them, is not possible.

The GFE project has been successful in bringing parties together that
previously had little dialogue or an adversarial relationship. Most
partners now agree that there has been an enormous increase in the com-
mon level of understanding and appreciation of one another’s problems
and contexts. The use of a research focus and an office in the non-
aligned atmosphere of a university was an effective tool in bringing
parties together. This accomplishment might have been impossible if left
tobureaucracies to develop similar arrangements. The project has also
been successful in bringing a research focus to the GFE and the Fundy
Model Forest.

Because the GFE project is only three years old, there is little to report in
actual changes to management actions. However, there is an expectation
within the GFE and the Fundy Model Forest that the comprehensive man-
agement plan under preparation will result in significant changes in the
nature of human use of the region. Ultimately, the success of ecosystem
management and the GFE project will be judged by what happens on the
ground. Most operating examples of ecosystem management have had a
difficult time pointing to actual changes in land-based operations that
have taken place. We are hopeful that our efforts will result in a long-
term management strategy that is adaptive, ecosystem-based, and will
provide a working example of humans living in harmony with the
ecosystem that must sustain them forever.

Source: adapted from Woodley and Freedman 1994
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Appendix2:  Managing “pure” research in
protected areas: A practical guide

“Pure” research, which is also known as “basic” research, is the kind
sometimes described as “curiosity-driven.” Pure research is concerned
with understanding natural or social phenomena, without consideration
for whether the research will provide some tangible human benefit other
than wisdom. In practice, this wisdom is put to many uses and the tangi-
ble benefits are great. Whether any particular pure research project is, or
is not, appropriate in a protected area is a matter of judgment requiring
the cooperation of the pure researcher and the protected area manager.
The following is intended as a brief guide to the thinking of the pure re-
searcher and provides some reflection on how the protected area manager
might, in consultation with the pure researcher, select appropriate pure re-
search.

It is important that there be a framework for making decisions about what
kind of pure research is acceptable in protected areas. Scientists need to
be informed about the protection objectives of an area within which they
seek to work. Managers are responsible for ensuring that scientific in-
vestigation conducted within their protected area serves its interests (or
those of protected areas in general) and will not compromise protection ob-
jectives. This must involve an assessment of environmental and cul-
tural impacts in the context of potential long-term benefits. The objective
is to work with the scientist to minimize undesirable impacts while max-
imizing benefits.

The major steps in a typical “curiosity-driven” research program are:

M Definition of a set of critical questions (“I wonder why . . . ?7).

B Literature review (“Has someone discovered the answers to . . . 7”).

M Definition of testable hypotheses (“What are the critical questions?”).

B Designing experimental protocols to test hypotheses (“How can I an-
swer these questions?”).

B Application for funding, if necessary (“Please, can I have enough
money to test the following hypotheses by the following methods for the
following reasons?”).

B Implementing research (“Let’s get on with the fun stuffl”).

M Analysis of results (“Were the original hypotheses valid?”).

M Formulation of conclusions (“What did 1 really discover?”).

=

Publication of results and conclusions in a professional journal
(“Can my conclusions stand the test of time?”). .
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The formulation of conclusions usually leads to new questions and to the
renewal of the cycle of hypothesis-testing and reporting (see Chapter 1).
Granting agencies often provide funding by assessing productivity based
on the number and quality of publications in professional journals (the
“publish or perish” syndrome). For this reason, the pure scientist tends to
be more interested in publishable science than in that which will provide
useful but unoriginal results.

The manager might be aware of the skills of a cooperating pure scientist
and be frustrated to find that useful assistance is not provided. - To over-
come this, a careful and thorough understanding needs to be established
between the parties initially. Even if information of practical value is not
obtained, pure science may provide fundamental information of im-
mense value to the objectives of protection once the meaning of that sci-
ence is fully appreciated. Full appreciation may take several years and
the work of other scientists around the world who have been stimulated by
the initial published work.

While the objectives of the pure scientist may have only indirect rele-

vance to the protection objectives for a particular protected area, it may be

easy for him or her to add some work which will provide useful informa-

tion to the manager. This may be an acceptable price for both sides and .
should be worked ocut through communication and mutual understand-

ing. Determining whether there is a net benefit to the protection of the

area is the critical issue, and this requires that all involved take care to

appreciate the issue.

The following practical steps may help to ensure that the benefits of both
pure science and the protection of areas of natural or cultural signifi-
cance are maximized.

1. Following first contact between the scientist and the manager, a
meeting should be arranged at which both explain their objectives
fully. If meeting is not feasible, written communication may suf-
fice if it is something more than a simple exchange of forms. The
establishment of interpersonal understanding and trust is impor-
tant.

2. A statement of the objectives for protection of the area must be pro-
vided to the scientist and the primacy of protection over utilization
emphasized. This could be described as a “statement of the purpose
of the protected area.” This statement of purpose is the benchmark
against which the scientist’s proposal for research will be judged.

3. The scientist should be asked to provide a statement of the benefits
the research would bring to the protected area in particular and
protection objectives in general. This statement becomes an objec-
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tive reference for evaluating the actual research proposal and will
itself be evaluated with reference to the protected area’s statement of
purpose. The scientist’s statement of benefit could constitute the
opening section of a standard application form used by manage-
ment to approve proposed research.

The scientist should be asked to make a detailed statement of any
scientific protocols to be followed that may have an environmental
or cultural impact on the protected area. An assessment of these
impacts should be made by the scientist and independently re-
viewed by the manager. The assessment process may include a
proposal for impact monitoring during the scientific investigation.
The process should permit the manager to request that proposed
protocols be revised if the impacts are unnecessary or excessive.
This is an iterative process and is best accomplished through con-
sultation between the parties. Alternatively, it may be accom-
plished using a second section of an application form.

If the impacts are judged acceptable in relation to benefits to the ob-
jectives of protection of the area (or to protected areas in general),
formal approval may be granted. It is at this stage that considera-
tion should be given to revision of the proposal so as to provide spe-
cial benefits to the management of the protected area in question.
This must be done sensitively and with consideration for the needs
of the pure scientist. Non-scientists often misjudge the amount of
work that is required to answer questions scientifically. The pure
scientist will probably happily provide advice and opinion, but is
unlikely to compromise scientific methods if practical research is
required.

The manager must insist upon giving approval before the re-
searcher applies for funds, regardless of their source. If funding is
secured before impacts on the protected area are considered, the im-
pact evaluation will be compromised. To ensure that funding
agencies become sensitive to protection needs, it should be required
that the manger’s written approval be provided to the funding
agency even if it does not require this.

When work is in progress, actual impacts should be monitored in
relation to the impact assessment statement initially approved.
This should be done with a minimum of bureaucracy. The pure
scientist is accustomed to bureaucracy in the proposal funding pro-
cess, but most scientists work cooperatively and by consensus at the
stage of practical research. If an understanding has been reached
between scientist and manager before research begins, monitoring
can be done by them both in a friendly and cooperative spirit. For
example, if the scientific work involves a field study in which plots
are monitored for changes in animal or plant abundance, the man-
ager and scientist would visit the sites to be monitored at the time of
their establishment. This could be done in the context of under-
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standing the scientific methods being used rather than in the con-
text of a formal inspection. As a general rule, the establishment of
trust between manager and scientist should be such that most of the
monitoring can be done by the scientist and his or her assistants. If
a formal monitoring and inspection protocol other than that ini-
tially approved needs to be devised, this is an indication that the ap-
proval process itself needs to be reconsidered.

8. Reports of pure science are prepared when the questions of impor-
tance are answered, not on a defined schedule. Scientists are natu-
rally strongly motivated to report their work in scientific journals,
but this may take longer than expected. Nevertheless, scientists
are often happy to give lectures about their work while it is in
progress and will usually be pleased to be invited to give a presenta-
tion even to a small interested audience. The manager should
maintain a file of all publications which relate to the pure science
done in the protected area. These will usually be in the form of
“reprints” (also known as “off-prints”). All publications which
arise from the work should refer to approval having been granted
by the protected area management. This is usually done in a sec-
tion marked “Acknowledgments” at the end of the publication. If
the manager takes a direct interest in the published science, the op-
portunity for further productive cooperation will be enhanced. Au-
thorship of published work is determined by contribution to the
ideas in the work reported. A manager may be invited to be in-
cluded as an author of a scientific paper. There is a strong ethical
code among scientists about authorship, and it should be respected.

Source: contributed by Martin Willison
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Sources and other selected readings (in English)

Because these are guidelines and not a research text, citations were used
only for direct quotations. Much of the information in this book comes
from the list of sources below. Following that is a further list of selected
readings, representing a cross-section only of the burgeoning literature
on research and management in protected areas. A selection from the two
lists would make a good English-language core for a park library.

Since biosphere reserves place special emphasis on research as a conjunct
of management, you should also refer to the comprehensive Bibliography
on the International Network of Biosphere Reserves, published by the U.S.
MAB Coordinating Committee for Biosphere Reserves (Washington,
D.C.: U.S. Department of State, 1990), which runs to 52 pages. Most of the
entries in that book are relevant to the question of coordinating research
and management; only the references to conference proceedings are in-
cluded below.

There are also any number of excellent texts being produced in languages
other than English. For example, the Food and Agriculture Organization
of the United Nations (FAO) and I[UCN-The World Conservation Union

produce relevant publications in Spanish and French.

SOURCES

Andresen, Steinar, and Willy @streng (eds.). 1989. International
Resource Management: The Role of Science and Politics.  London
and New York: Belhaven. :

Arnberger, Robert L. Toleration of ambiguity: A critical skill for
managers. The George Wright Forum 8:1,19-22,

Ashton, P. S, and C. V. 8. Gunatilleke. 1987. New light on the plant
geography of Ceylon—I: Historical plant geography. Journal of
Biogeography 14:249-285.

Balasubramaniam, S. 1985. Ferns of Sinharaja Forest Reserve. Paper
presented at the workshop to develop concepts for the Conservation
Plan for the Sinharaja Forest, University of Peradeniya, Sri Lanka.

Beeton, Robert J. S. '1987. The relationship between research and
management in conservation sciences: A conceptual framework for
the future. Pp. 135-165 in The Plenary Sessions (Vol. 1 of the
Proceedings of the Fourth Triennial Conference on Research in the
National Parks and Equivalent Reserves, Ft. Collins, Colorado,
USA, 1986), Baymond Herrmann and Terri Bostedt Craig, eds.
Hancock, Michigan: The George Wright Society.

103



Brechin, Steven R., Patrick C. West, David Harmon, and Kurt Kutay.
1991. Resident peoples and protected areas: A framework for inquiry.
Pp. 5-28 in Resident Peoples and National Parks: Social Dilemmas
and Strategies in International Conservation. Patrick C. West and
Steven R. Brechin, eds. Tucson: University of Arizona Press.

Brown, George E., Jr. 1993. Can scientists “make change their friend”?
Scientific American (June), 116.

Conant, Francis, Peter Rogers, Marion Baumgardner, Cyrus McKell,
Raymond Dasmann, and Priscilla Reining (eds.). 1983. Resource
Inventory & Baseline Study Methods for Developing Countries.
Washington, D.C.: American Association for the Advancement of
Science.

Cooper, John, and Peter G. Ryan. 1992. Benign research on a South
Atlantic Jewel: Towards a management plan for Gough Island. The
George Wright Forum 9:3/4,101-112.

Crespi, Muriel. 1989. The potential role of national parks in
maintaining cultural diversity. Pp. 303-310 in U.S. National Park
Service and Colorado Historical Society 1989 [see under
“International conference proceedings”].

Cruickshank, J. 1981. Legend and landscape: Convergence of oral and
scientific traditions in the Yukon Territory. Arctic Anthropology
18(2). Cited in Peepre 1992,

Cullen, Peter. 1990. The turbulent boundary between water science and
water management. Freshwater Biology 24:201-209.

Drysdale, Clifford. 1994. Coordinated ecological research and monitor-
ing systems: The Kejimkujik model. Paper presented at the 2nd In-
ternational Conference on Science and Management of Protected
Areas (SAMPA II), Halifax, Nova Scotia, 16-20 May.

Einsiedel, A. A,, and L. P. Brown. 1992. Is scientific expertise enough to
be effective in parks management? Pp. 223-228 in Willison et al. 1992
[see under “International conference proceedings”].

Faust Management Corporation. 1991. Project Success through Problem
Solving. San Diego, California: Faust Management Corporation.

Friedmann, John, and Clyde Weaver. 1979. Territory and Function:
The Evolution of Regional Planning. Berkeley and Los AngeleS'
University of California Press.

Garrett, Keith. 1984. The relationship between adjacent lands and
protected areas: Issues of concern for the protected area manager. Pp.
65-71 in McNeely and Miller 1984 [see under “International
conference proceedings”].

Gentry, Alwyn H. 1982. Patterns of Neotropical plant diversity.
Evolutionary Biology 15:1-85. Cited in Wilson 1988.

Goodland, Robert. 1991. Prerequisites for ethnic identity and survival.
Pp. 301-310 in Resident Peoples and National Parks: Social
Dilemmas and Strategies in International Conservation. ~ Patrick C.

104




West and Steven R. Brechin, eds. Tucson: University of Arizona
Press.

Gregg, William P., Jr., Erica Serabian, and Michael A. Ruggiero. 1993.
Building resource inventories on a global scale.. The George Wright
Forum 10:1,21-29.

Gunatilleke, C. V. S,, and I. A. U. N. Gunatillcke. 1984. National
Conservation Strategy: Sector paper on natural forests. Unpublished
manuscript. Colombo, Sri Lanka: Central Environmental Authority.

Harmon, David. 1992. Indicators of the world’s cultural diversity. Paper
presented at the Fourth World Congress on National Parks and
Protected Areas, Caracas, Venezuela, February 1992.

Ishwaran, Natarajan, and Walter Erdelen.  1990. Conserving
Sinharaja: An experiment in sustainable development in Sri Lanka.
AMBIO 19:5, 237-244, )

IUCN. 1988. Sinharaja project launched. IUCN Tropical Forest
Programme Newsletter 3 (November 1988), 5.

TUCN. 1993a. Monitoring of the State of Conservation of Natural World
Heritage Properties. Report to the 17th Session of the World Heritage
Committee. Paris: UNESCO World Heritage Centre.

IUCN. 1993b. Management Plan for the Conservation of the Sinharaja

, Forest: Phase II. Gland, Switzerland: IUCN,

Jarvis, Jonathan B. 1991. Principles and practices of a research and
resource management program. The George Wright Forum 8:3, 2-11.
Jones, J. Christopher. 1972. Design Methods: Seeds of Human Futures.

London: Wiley-Interscience.

Larkin, H. A. 1988. The truth, the whole truth, and nothing but the truth
(within the 95% confidence interval). Pp. 279-283 in Fishery Science
and Management: Objectives and Limitations, Warren Wooster, ed.
New York: Springer-Verlag.

Linn, Robert M. 1976. Introduction to masterplanning. Parks (old

series), 1:1, 5-8.

Lusigi, Walter J. 1988. The new resources manager. Pp. 42-52 in For the
Conservation of Earth. Vance Martin, ed. Golden, Colorado:
Fulcrum. 418 pp.

MacArthur, Robert H., and E. O. Wilson. 1967. The Theory of Island
Biogeography. Princeton, New Jersey: Princeton University Press.
Machlis, Gary E. 1993. Social science and protected area management:
The principles of partnership. The George Wright Forum 10:1, 9-20.
MacLaren, Patricia A. 1993. Bridging the gap between biologists and
managers: Resource management audits. Pp. 265-268 in Brown and

Veirs 1993 (see under “International conference proceedings”).

March for Conservation. 1985. Fauna of the Sinharaja Forest Reserve.
Paper presented at the workshop to develop concepts for the
Conservation Plan for the Sinharaja Forest, University of Peradeniya,
Sri Lanka.

105



McKercher, N. D., and P. R. Dingwall. 1983. Identifying the essential
scientific needs of protected area managers. Pp. 320-330 in
Conservation, Science and Society. Paris: UNESCO.

McNeely, Jeffrey, and Jim Thorsell. 1991. Guidelines for preparing
protected area system plans. Parks (new series) 2:2, 4-8.

Mitchell, Nora. 1993.. Summary of session on “Historical ecology:
Exploring the management implications of current research.” Pp. 14-
15 in Brown and Veirs 1993 [see under “International conference
proceedings”™].

Ottesen, Peter, and Simon Woodley. 1992. Great Barrier Reef Marine
Park—Research for better management. Pp. 37-45 in Willison et al.
1992 [see under “International conference proceedings”].

Page, Robert. 1993. Summary of session on “Biotic cultural resources:
Issues in preserving and managing a cultural landscape.” Pp. 15-16
in Brown 1993 [see under “International conference proceedings”].

Paine, James R. 1992. World heritage at risk. Pp. 27-36 in World
Heritage Twenty Years Later. Compiled by Jim Thorsell and
Jacqueline Sawyer. Gland, Switzerland: TUCN.

Peepre, J. S. 1992. Merging scientific, institutional, and native cultural
perspectives in managing Yukon protected areas. Pp. 239-245 in
Willison et al. 1992 [see under “International conference
proceedings”].

Prott, Lyndel V. 1992. From admonition to action: UNESCO’s role in the
protection of cultural heritage. Nature & Resources (UNESCO) 28:3,
4-11.

Rafkind, Chuck, Hugh Devine, John Karish, and Patti Dienna. 1993.
What we've learned about GIS: One park’s experience in the world of
Geographic Information Systems. The George Wright Forum 10:3,
30-87.

Seidensticker, John. 1986. Large carnivores and the consequences of
habitat insularization: Ecology and conservation of tigers in
Indonesia and Bangladesh. Pp. 1-41 in Cats of the World: Biology,
Conservation, and Management, S. D. Miller and D. D. Everett, eds.
Washington, D.C.: National Wildlife Federation.

Shelton, Napier. 1992. Removing the bottlenecks in the transfer of park
research information. Pp. 189-196 in Willison et al. 1992 [see under
“International conference proceedings”].

Silva, W. P. T. - 1985. Results of preliminary socio-economic surveys of
thevillages around the Sinharaja Forest Reserve. Paper presented at
the workshop to develop concepts for the Conservation Plan for the
Sinharaja Forest, University of Peradeniya, Sri Lanka.

Smith, Rick. 1991. Public land management skills for the 21st century.

The George Wright Forum 8:1,23-27.

Sri Lanka Forest Department. 1986. A Conservation Plan for the
Sinhareja. Forest. Colombo, Sri Lanka: Sri Lanka Forest

Department.

106




Stoltenberg, Carl H., Kenneth D. Ware, Robert J. Marty, Robert D. Wray,
and J. D. Wellons. 1970. Planning Research for Resource Decisions.
Ames, ITowa: Iowa State University Press. 180 pp.

Thorsell, James W. 1990. Research in tropical protected areas: Some
guidelines for managers. Environmental Conservation 17:1,14-18.
Thorsell, James W. 1992. Guidelines for managing research in
protected areas. Pp. 175-180 in Willison et al. 1992 [see under

“International conference proceedings”].

Tufte, Edward. 1983. The Visual Display of Quantitative Information.
Cheshire, Connecticut: Graphics Press.

Tufte, Edward. 1990. Envisioning Information. Cheshire, Connecticut:
Graphics Press.

Underdal, Arild. 1989. The politics of science in international resource
management: A summary. Pp. 253-267 in International Resource
Management: The Role of Science and Politics, Steinar Andresen and
Willy @streng, eds. London and New York: Belhaven.

Veirs, Stephen D., Jr. 1992. Management and change in natural areas.
The George Wright Forum 9:3/4, 75-78.

Wade, Carole, and Carol Tavris. 1990. Psychology. 2nd ed. New York:
Harper & Row.

Webb, Melody. 1992. The value of social science research for protected
areas. The George Wright Forum 9:3/4, 61-66.

Wilson, E. O. 1988, The current state of biodiversity. Pp. 3-18 in
Biodiversity, E. O. Wilson (ed.). Washington, D.C.: National
Academy Press,

Woodley, Stephen, and Bill Freedman. 1994. The Greater Fundy
Ecosystem project: Toward ecosystem management. The George
Wright Forum 11:4. :

OTHER SELECTED READINGS

Guidelines

Beeton, Robert J. S. (ed.). 1993. Training Protected Area Managers.
Gland, Switzerland: TUCN.

FAO [Food and Agricultural Organization of the United Nations]. 1988.
National Parks Planning: A Manual with Annotated Examples.
Compiled by Alan Moore. FAQO Conservation Guide No. 17. Rome:
FAO.

Godfrey, Paul J. 1978. Management guidelines for parks on barrier
beaches. Parks (old series), 2:4, 5-10.

Harrison, Jeremy. 1992. Protected area management guide-lines.
Parks (new series) 3:2, 22-25.

Janzen, Daniel H., Winnie Hallwachs, Rodrigo Gdmez, Ana Sittenfield,
and Jorge Jiminez. 1993. Research management policies: Permits for
collecting and research in the tropics. Pp. 140-163 in Biodiversity
Prospecting: Using Genetic Resources for Sustainable Development.

107



Washington, D.C.: World Resources Institute, Instituto Nacional de
Biodiversidad (INBio), Rainforest Alliance, and African Centre for
Technology Studies.

Kelleher, G., and R. Kenchington. 1992. Guidelines for Establishing
Marine Protected Areas. Gland, Switzerland: TUCN.

Lewis, Connie (ed.). 1993. Cooperation for Resolving Conflict: A Manual
for Protected Area Managers. Gland, Switzerland: TUCN.

Lucas, P. H. C. 1992. Protected Landscapes: A Guide for Policy-makers
and Planners. London: Chapman & Hall.

MacKinnon, John, Kathy MacKinnon, Graham Child, and Jim Thorsell.
1986. Managing Protected Areas in the Tropics. Gland, Switzerland:
IUCN.

Miller, Kenton R. 1978. Planning National Parks for Ecodevelopment:
Methods and Cases from Latin America. Ann Arbor, Michigan:
Center for Strategic Wildland Management Studies, School of Natural
Resources, University of Michigan.

‘Moore, A. W. 1984, Operations Manual for a Protected Areas System.
FAO Conservation Guide No. 9. Rome: FAO.

Poore, Duncan (ed.). 1992. Guidelines for Mountain Protected Areas.
TUCN Protected Area Programme Series No. 2. Gland, Switzerland:
IUCN.

Salm, R. V., and J. R. Clark. 1984. Marine and Coastal Protected Areas:
A Guide for Planners and Managers. Gland, Switzerland: IUCN.

Sayer, Jeffrey.. 1991. Rainforest Buffer Zones: Guidelines for Protected
Area Management. Gland, Switzerland: TUCN.

Protected area planning, research, and management: examples and

discussion '

Abuzinada, Abdulaziz H., John Grainger, and Graham Child. 1991.
Planning a system of protected areas in Saudi Arabia. Parks (new
series) 2:2, 12-17.

Barzetti, Valerie (ed.). 1993. Parks and Progress: Protected Areas and
Economic Development in Latin America and the Caribbean. Gland,
Switzerland: ITUCN and Inter-American Development Bank.

Boza, Mario Andrés. 1974. Costa Rica: A case study of strategy in the
setting up of national parks in a developing country. Pp. 183-192 in
Elliott 1974 [see under “International conference proceedings”].

Buggey, Susan. 1992. Managing cultural landscapes in the Canadian
Parks Service. CRM (U.S. National Park Service) 14:6, 22-23.

Crowe, Sylvia. 1974. The master plan for national parks and their
regional setting. Pp. 161-172 in Elliott 1974 [see under “International
conference proceedings”].

Curry-Lindahl, Kai. 1972. Ecological research and management in
national parks. 1In World National Parks—Progress and
Opportunities. Jean-Paul Harroy, compiler. Brussels: Hayez.

108




Darling, F. Fraser, and Noel D. Eichhorn. 1969. Man and Nature in the
National Parks. Washington, D.C.: The Conservation Foundation.

Eidsvik, Harold Kristian. 1977. The park planning process. Parks (old
series) 2:3, 8-12.

Eidsvik, Harold Kristian]. 1978. Involving the public in park planning:
Canada. Parks (old series), 3:1, 3-5.

Forster, Richard R. 1973. Planning for Man and Nature in National
Parks. Morges, Switzerland: TUCN.

Gare, Neville. 1986. The making of a national park. Parks (old series),
11:4,13-18.

Grobler, J. H. 1984. Management planning: The Natal Parks Board
{RSA) approach. Parks (old series) 9:13-15.

Hart, William J. 1966. A Systems Approach to Park Planning., Morges,
Switzerland: TUCN.

Heyman, Arthur. 1991. Preparing a national parks and protected areas
system plan: A case study from Granada. Parks (new series) 2:2, 25-
29.

Hitchcock, Ann. 1989. Museum objects: Another endangered species?
Pp. 43-49 in U.S. National Park Service and Colorado Historical
Society 1989 [see under “International conference proceedings”].

Jarvis, T. Destry. 1993.  Conservation by partnership: The 21st century
paradigm. Pp. 257-264 in Brown and Veirs 1993 [see under
“International conference proceedings”].

Jdokilehto, Jukka. 1992. Training and restoration programmes for
cultural heritage. Nature & Resources (UNESCO), 28:3, 22-23,26-29.

Kelso, Gerald K. 1991. Interdisciplinary research in historic landscape
management. CEM (U.S. National Park Service) 14:6 (supplement),
1-11. ‘ )

Kuenen, Donald J. 1974. Creative park use for science, education, and
public betterment. Pp. 312-316in Elliott 1974 [see under “International
conference proceedings”].

Lamprey, H. F., H. Kruuk, and M. Norton-Griffiths. 1971. Research in
the Serengeti. Nature 230,497-499.

Miyata, Haruo. 1991. Concerted actions for the management of protected
areas in Asia and the Pacific. Tigerpaper (FAO Regional Office for
Asia and the Pacific) 18:4, 18-24.

Monod, Theodore. 1964. The strict nature reserve and its role. Pp. 259-
267 in Adams 1964 [see under “International conference proceedings”].

Rivero Blanco, Carlos, and Mario Gabaldén. 1992. The evaluation of
natural protected area systems: A numeric method. Parks (new
series) 3:1, 11-13.

Rodgers, Alan. 1991, Information and professional protected area
management. Parks (new series) 2:1, 4-7.

Salm, Rodney V. 1987. Coastal zone management planning and marine
protected areas. Parks (old series), 12:1, 18-19.

108



Slocombe, D. Scott, and Suzanne den OQuden. 1993. Ecosystem
management in the Ivvavik (Northern Yukon) national park region.
Pp. 221-227 in Brown and Veirs 1993 [see under “International
conference proceedings”]. -

Thelen, Kyran D. 1992. A technical cooperation network for protected
areas in Latin America. Parks (new series) 3:1, 36-39.

Thiessen, Thomas D.. 1993. The integration of cultural resources, -
research, and management: An example from the Knife River
Indian Villages National Historic Site, North Dakota. Pp. 58-61 in
Brown and Veirs 1993 [see under “International conference
proceedings”].

Thorsell, James W. 1984. A management planning strategy for Khao
Yao National Park, Thailand. Tigerpaper (FAO Regional Office for
Asia and the Pacific) 9:2.

Thorsell, Jim. 1991. Strengthening protected area management training
in tropical countries. Parks (new series) 2:1, 8-13.

Ugalde, Alvaro F. 1989. An optimal parks system. Pp. 145-149 in
Conservation for the Twenty-first Century. David Western and Mary
C. Pearl eds. New York: Oxford University Press.

Veliz, Vito, John W. Bright, and James R. Barborak. 1989, Planning
and managing Honduras’s Copan Ruins World Heritage Site: The
role of cultural parks in contributing to education and economic
development. Pp. 55-65 in U.S. National Park Service and Colorado
Historical Society 1989 [see under “International conference
proceedings”].

Winge, Edwin N. 1978. Involving the public in park planning: USA.
Parks (old series), 3:1, 1-3.

International conference proceedings

Adams, Alexander B. (ed.). 1964. First World Conference on National
Parks. Proceedings of the Conference, Seattle, Washington, USA,
1962, Washington, D.C.: U.S. National Park Service.

Brown, William E., and Stephen D. Veirs, Jr. (eds.). 1993. Partners in
Stewardship: Proceedings of the 7th Conference on Research and
Resource Management in Parks and on Public Lands. (Jacksonville,
Florida, USA, November 1992.) Hancock, Michigan: The George
Wright Society. ,

Czechoslovak National MAB [Man and the Biosphere] Committee. 1987.
Implementation of the Action Plan for Biosphere Reserves.
Proceedings of the European MAB Conference on Biosphere Reserves
and Ecological Monitoring, Ceské Budejovice, Czechoslovakia, March
1986. Ceské Budejovice, CSSR: Czechoslovak National MAB
Committee.

Elliott, Sir Hugh (ed.). 1974. Second World Conference on National
Parks. Proceedings of the Conference, Yellowstone and Grand Teton

110




National Parks, Wyoming, USA, September 1972. Morges,
Switzerland: TUCN, for the National Parks Centennial Commission.
Franklin, Jerry F., and Stanley L. Krugman (eds.). 1979. Selection,

Management, and Utilization of Biosphere Reserves. Proceedings of
the 1st US-USSR Symposium on Biosphere Reserves, Moscow, May
1976. General Technical Report PNW-82. Portland, Oregon: U.S.
Department of Agriculture—Forest Service, Pacific Northwest Forest

and Range Experiment Station.

Gregg, W. P, Jr., S. L. Krugman, and J. D. Wood, Jr. (eds.). 1989.
Proceedings of the Symposium on Biosphere Reserves. Estes Park,
Colorado, USA, September 1987. Atlanta, Georgia: U.S. National Park
Service. :

Hemstrom, M. A., and J. F. Franklin (eds.). 1981. Successional
Research and Environmental Monitoring Associated with Biosphere
Reserves. Proceedings of the 2nd US-USSR Symposium on Biosphere
Reserves, Everglades National Park, Florida, USA, March 1980.
Washington, D.C.: U.S. National Park Service.

Linn, Robert M, (ed.). 1979. Proceedings of the First Conference on
Scientific Research in the National Parks. 2 vols. National Park
Service Transactions and Proceedings Series no. 5. Washington,
D.C.: U.S. Government Printing Office.

McNeely, Jeffrey A. (ed.). 1993. Parks for Life. Proceedings of the
Fourth World Congress on National Parks and Protected Areas,
Caracas, Venezuela, February 1992. Gland, Switzerland: JTUCN.

McNeely, Jeffrey A., and Kenton R. Miller (eds.). 1984. National Parks,
Conservation, and Development: The Role of Protected Areas in
Sustaining Society. Proceedings of the Third World Congress on
National Parks, Bali, Indonesia, October 1982. Washington, D.C.:
Smithsonian Institution Press.

Peine, John D. (ed.). 1985. Proceedings of the Conference on the
Management of Biosphere Reserves. Great Smoky Mountains
National Park, Gatlinburg, Tennessee, USA, November 1984.
Gatlinburg, Tennessee: Uplands Field Research Laboratory, U.S.
National Park Service.

Scace, R. C., and C. J. Martinka (eds.). 1983. Towards the Biosphere
Reserve: Exploring Relationships between Parks and Adjacent
Lands: Proceedings of the International Symposium, Kalispell,
Montana, USA, June 1982. Denver, Colorado: U.S. National Park
Service.

UNESCO [United Nations Educational, Scientific and Cultural
Organization] and UNEP [United Nations Environment Programme].
1984. Conservation, Science, and Society. Contributions to the First
International Biosphere Reserve Congress, Minsk, Byelorussia,
USSR, September-October 1983.

U.S. MAB [U.S. National Committee for Man and the Biosphere]. 1979.
Long-Term Ecological Monitoring in Biosphere Reserves.

111



Proceedings of the International Workshop, Washington, D.C.,
October 1978.

U.S. National Park Service and Colorado Historical Society. 1989.
International Perspectives on Cultural Parks. Proceedings of the First
World Conference on Cultural Parks, Mesa Verde National Park,
Colorado, USA, September 1984. Washington, D.C.: U.S. Government
Printing Office.

Willison, J. H. Martin, Sgren Bondrup-Nielsen, Clifford Drysdale, Tom
B. Herman, Neil W. P. Munro, and Tom L. Pollock (eds.). 1992,
Science and the Management of Protected Areas. Proceedings of the
International Conference on Science and the Management of Protected
Areas (SAMPA I), Wolfville, Nova Scotia, Canada, May 1991.
Amsterdam: Elsevier.

International directories and reviews

Dahl, Arthur L. 1986. Review of the Protected Areas System. in Oceania.
Gland, Switzerland: TUCN.

Duffey, E. 1982.. Nuational Parks and Reserves of Western Europe.
London: Macdonald.

Green, Michael J. B., World Conservation Monitoring Centre, and IUCN
Commission on National Parks and Protected Areas (compilers).
1990.. IUCN Directory of South Asian Protected Areas. Gland,
Switzerland: TUCN.

Green, Michael J. B., World Conservation Monitoring Centre, and IUCN
Commission- on National Parks and Protected Areas (compilers).
1992. Nature Reserves of the Himalaya and Mountains of Central:
Agia. Gland, Switzerland: TUCN,

IUCN East European Programme, World Conservation Monitoring
Centre, and IUCN Commission on National Parks and Protected
Areas. 1990. Protected Areas in Eastern and Central Europe and the
USSR: An Interim Review. Environmental Research Series No. 1.
Gland, Switzerland: IUCN.

Kalliola, R. 1970. National parks and nature reserves in subarctic
regions. Pp. 303-307 in Ecology of the Subarctic Regions. Paris:
UNESCO.

Karpowicz, Zbigniew, and Jeremy Harrison. 1987. Circumpolar
protected areas: An overview of the North. Pp. 179-218 in Arctic
Heritage. J.G. Nelson, R. Needham, and L. Norton, eds. Ottawa:
Association of Canadian Universities for Northern Studies.

Machlis, Gary E., and David L. Ticknell. 1985. The State of the World’s
Parks: An Internatzonal Assessment for Resource Management
Policy, and Research. Boulder, Colorado: Westview.

MacKinnon, John, and Kathy MacKinnon. 1986. Review of the Protected
Areas System in the Afrotropical Realm. Gland, Switzerland: TUCN
and United Nations Environment Programme.

112




MacKinnon, John, and Kathy MacKinnon. 1986. Review of the Protected
Areas System in the Indo-Malayan Realm. Gland, Switzerland:
TUCN and United Nations Environment Programme. ‘

McNeely, Jeffrey A. 1993. Protected Areas and Modern Societies:
Regional Reviews of Conservation Issues. Gland, Switzerland:
IUCN. ,

Paine, James R., World Conservation Monitoring Centre, and IUCN
Commission on National Parks and Protected Areas (compilers).
1991. IUCN Directory of Protected Areas in Oceania. Gland,
Switzerland: TUCN. ‘

Thorsell, Jim (ed.). 1990. Parks on the Borderline: Experience in
Transfrontier Conservation. Gland, Switzerland: IUCN.

Thorsell, Jim, and Jacqueline Sawyer (compilers). 1992. World
Heritage Twenty Years Later. Gland, Switzerland: IUCN.

United Nations Environment Programme. 1980. Survey of national
legislation relevant to marine and coastal protected areas. (Report by
the legal officer of FAO.) IG 20/Inf. 3 GE-80-2585.

Wirth, H. (ed.). 1979. Nature Reserves in Europe. Leipzig: Edition
Leipzig. ,

World Conservation Monitoring Centre and IUCN Commission on
National Parks and Protected Areas. 1986. IUCN Directory of
Afrotropical Protected Areas. Gland, Switzerland: TUCN.

World Conservation Monitoring Centre and IUCN Commission on
National Parks and Protected Areas. 1992. Protected Areas of the
World: A Review of National Systems. 4 vols. Vol. 1: Indomalaya,
Oceania, Australia, and Antarctica (351 pp.). Vol. 2: Palaearctic (556
pp.). Vol. 3: Afrotropical (360 pp.). Vol. 4: Nearctic and Neotropical
(459 pp.). Gland, Switzerland: TUCN.

World Conservation Monitoring Centre and IUCN Commission on
National Parks and Protected Areas. 1994. 1993 United Nations List of
National Parks and Protected Areas. Prepared with the support of the
United Nations Environment Programme and UNESCO. Gland,
Switzerland, and Cambridge, U.K.: IUCN.

The politics of science and cultural research

Beaty, Laura L. 1989. Politics: The essential element in preserving
cultural resources. Pp. 33-37 in U.S. National Park Service and
Colorado Historical Society 1989 [see under “International conference
proceedings”].

Mukerji, Chandra. 1989. A Fragile Power: Scientists and the State.

Princeton, New Jersey: Princeton University Press.

Odegaard, Charles H. 1987. Social and political imperatives associated
with urban national parks. Pp. 42-48 in The Plenary Sessions (Vol. 1
of the Proceedings of the Fourth Triennial Conference on Research in
the National Parks and Equivalent Reserves, Ft. Collins, Colorado,

113



USA, 1986), Raymond Herrmann and Terri Bostedt Craig, eds.
Hancock, Michigan: The George Wright Society.

Wynne, Brian. 1985. - Characterising uncertainties in energy policy
analysis. Paper prepared for the World Commission on Environment
and Development. Cited in Lloyd Timberlake, The role of scientific
knowledge in drawing up the Brundtland Report. Pp. 117-123 in
International Resource Management: The Role of Science and
Politics, Steinar Andresen and Willy @streng, eds. London and New
York: Belhaven.

Young, Oran, 1989. "Science and social institutions: Lessons for
international resource regimes. Pp. 7-24 in International Resource
Management: The Role of Science and Politics, Steinar Andresen and
Willy @streng, eds. London and New York: Belhaven.

People and their relationship to protected area management

Amend, Stephan, and Thora Amend. 1992. Human occupation in the
national parks of South America: A fundamental problem. Parks
(new series) 3:1, 4-8.

Angelis, Mirriam Torres. 1992. Public involvement in Huascaran
World Heritage Site, Peru. Parks (new series) 3:3, 20-22.

Bratton, Susan P. 1988, The management of historic ecosystems and
landscapes in national parks. Pp. 3-43 in Vegetation Change and
Historic Landscape Management (Vol. 4 of the Proceedings of the
Fourth Triennial Conference on Research in the National Parks and
Equivalent Reserves, Ft. Collins, Colorado, USA, 1986), Susan P.
Bratton, ed. Hancock, Michigan: The George Wright Society.

Dasmann, Raymond F. 1984. The relationship between protected areas
and indigenous peoples. Pp. 667-671 in McNeely and Miller 1984 [see
under “International conference proceedings”].

Gomez-Pompa, A., and A. Kaus. 1992. Taming the wilderness myth.
BioScience 42:4,271-279.

Hough, John L. 1988. Obstacles to effective management of conflicts
between national parks and surrounding human communities in
developing countries. Environmental Conservation 15:2,129-136.

Howell, Benita. 1989. The anthropologist as advocate for local interests
in national park planning. Pp. 275-280 in U.S. National Park
Service and Colorado Historical Society 1989 [see under
“International conference proceedings”].

Junguis, H. 1976. National parks and indigenous people: A Peruvian
case study. Survival International Review 1:14,6-14.

Kelly, John R. 1987. People and parks: What do we know? Pp. 103-121 in
The Plenary Sessions (Vol. 1 of the Proceedings of the Fourth
Triennial Conference on Research in the National Parks and
Equivalent Reserves, Ft. Collins, Colorado, USA, 1986), Raymond
Herrmann and Terri Bostedt Craig, eds. Hancock, Michigan: The
George Wright Society.

114




Lewis, H. T. 1989. Ecological and technical knowledge of fire:
Aborigines versus park rangers in northern Australia. American
Anthropologist 91:940-961. :

Kemf, Elizabeth (ed.). 1993. The Law of the Mother: Protecting
Indigenous Peoples in Protected Areas. San Francisco: Sierra Club

Books.

McNeely, Jeffrey. 1992. Nature and culture: Conservation needs them
both. Nature & Resources (Unesco) 28:3, 37-43.

Mihalic, David A. 1993. Cooperative cultural resources management in
a natural area: Resources stewardship through effective partnerships.
Pp. 72-76 in Brown and Veirs 1993 [see under “International
conference proceedings”]. v '

Rabinovitch-Vin, Aviva. 1991. Continuous human use as a tool for
species richness in protected areas of Israel. Pp. 95-100 in Resident
Peoples and National Parks: Social Dilemmas and Strategies in

International Conservation. Patrick C. West and Steven R. Brechin,
eds. Tucson: University of Arizona Press.

Reti, Iosefatu. 1986. Resolving conflicts between traditional practices
and park management. Parks {(old series), 11:1, 17-19.

Swan, James. . 1989. Sacred sites: Cultural values and management
issues. Pp. 383-390 in U.S. National Park Service and Colorado
Historical Society 1989 [see under “International conference
proceedings”].

The relationship between researchers and managers

Balakrishnan, N. P. 1987. Research needs for utilization of bioresources
in biosphere reserves. Pp. 181-191 in Biosphere Reserves:
Proceedings of the First National Symposium. Udhagamandalam,
India, September 1986. New Delhi: Ministry of Environment and
Forests.

Burnett, G. Wesley. 1986. The scientific production of parks: An
evaluation of three central African reserves. Parks (old series),
11:2/3,11-14.

Woodley, Simon, and Peter Ottesen. 1992. Large marine ecosystems and

marine protected areas: Information for managing the Great Barrier
Reef Marine Park. The George Wright Forum 9:3/4,138-147. ‘

International institutions and protected areas
Child, Gil S. 1984. FAO and protected area management: Where do we go
from here? Pp. 685-688 in McNeely and Miller 1984 [see under
“International conference proceedings”].
Council of Europe Division of Environment and Natural Resources.
- 1984. Council of Europe work on protected areas. Pp. 706-711 in
McNeely and Miller 1984 [see under “International conference
proceedings”].

115



Dalfelt, Arne. 1984. The role and constraints of international
development agencies in promoting effective management of
protected areas. Pp. 692-697 in McNeely and Miller 1984 [see under
“International conference proceedings”]. /

Goodland, Robert. The World Bank, environment, and protected areas.
Pp. 698-705 in McNeely and Miller 1984 [see under “International
conference proceedings”].

Ishwaran, Natarajan. 1992. Unesco: Training in protected area
management. Parks (new series) 3:3, 35-37.

Olembo, Reuben. 1984, UNEP and protected areas. Pp. 681-684 in
McNeely and Miller 1984 [see under “International conference
proceedings”].

Simons, Ross. 1984. Ten years later: The Smithsonian international
experience since the Second World Parks Congress. Pp. 712-718 in

- McNeely and Miller 1984 [see under “International conference
proceedings”]. '

Smith, Ann Webster. 1976. ICOMOS and national parks. Parks (old
series) 1:3, 15-17.

von Droste zu Hiilshoff, Bernd. 1984. How UNESCOQ’s Man and the
Biosphere Programme is contributing to human welfare. Pp. 689-691
in McNeely and Miller 1984 [see under “International conference
proceedings”].

7Y e » ' » n

116




Notes & comments 2 Y E'Y LY e 'Y a




Notes & comments ¢ E Y'Y Y ta T Y




Notes & comments a o8 ETY 2 Y ETY ETY




Notes & comments ¢ ta 'Y Y F'Y Ty TS




Published by WCN=The World Conservation Union

in collaboration with the George Wright Society,

the Science and Management of Protected Areas Association,
and the Commission of the European Union

For a copy of the complete IUCN publications catalogue, please
write to:

IUCN Publications Services Unit

219¢ Huntingdon Road, Cambridge CB3 0DL United Kingdom



These documents were scanned and converted to PDF files by the
American Museum of Natural History Library’s Digital Lab.

For more information about the AMNH Library and its Digital Library
services call 1-212-769-5416 or go to: http://library.amnh.org



LEADER 00000Onam 2200000l1a 4500c

001
005
008
020
035
040
049
090
245

260

300
500

500
504
650
650
650
700
710
710
710
711

935

00

NNNDNPE

32998527

19960304121840.0

95081751994 sz a b 000 0 eng d

2831702143

(0CoLC)32998527

YAM]cYAM

YAMM

QH75]|b.C78 1994

Coordinating research and management to enhance protected
areas /]cedited by David Harmon.

Gland, Switzerland :]|bIUCN, in collaboration with the
George Wright Society, Science and Management of Protected
Areas Association, Commission of the European Union,
|c1994.

vili, 116 p. z]bill. ;]c23 cm.

"4th World Congress on National Parks and Protected Areas,
Caracas, Venezuela"--Cover.

At head of title on cover: Protected Areas Programme.
Includes bibliographical references (p. 103-116)

Nature conservation|xResearch.

National parks and reserves]|xManagement.

Protected areas|xManagement.

Harmon, David.

George Wright Society.

Science and Management of Protected Areas Association.
Commission of the European Communities.

World Congress on National Parks and Protected Areas|n(4th
:]d1992 :|cCaracas, Venezuela)

134463



	Title Page
	Table of Contents
	How to use this book
	1. The research-management dynamic
	2. Encouraging researchers and managers to understand each other
	3. A blueprint for thinking about park problems
	4. Designing a coordinated research and management program
	5. Getting the most research and management for the least money
	6. Social science and cultural research-Important tools for management
	7. Communicating research findings and management decisions
	8. Conclusion
	Appendix 1
	Appendix 2
	Sources and other selected readings (in English)
	MARC record

