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INTRODUCTION
The people of Canada and the United States share a common responsibility
in determining the condition in which the continent's priceless legacy of
wild species, natural habitats, and scenic landscapes may be conveyed to
f u t u r e citizens of spaceship Earth.
Each nation has responded to this
obligation according to its own institutions and practices, but to these
unilateral endeavors may be added an enduring bond between the two
countries to seek mutually beneficial solutions whether through formal
treaty or shared experience. This volume attests at once to the longevity
of dialogue and action in such matters and to the ceaseless search for
new strategies which may better serve the honored t r a d i t i o n .
In a world growing more complex through acquisition of knowledge and
the evolution of societal structures to cope with complex man/land
relationships, institutional arrangements once thought ideal must be
adapted to satisfy these changes. So it is, for example, with the national
parks of North America.
Much of the material contained in this book
addresses ways and means in which p a r k s , especially national parks, may
become associated with the recent idea of the biosphere reserve, one
which holds much potential to accommodate contempoary thinking on
natural resources management.
In 1982 Americans and Canadians jointly celebrated an important event in
the conservation history of the two countries, the 50th anniversary of the
formal dedication of Glacier National Park and Waterton Lakes National
Park as the world's f i r s t International Peace Park.
The occasion was
appropriately recognized in bilateral ceremonies, through special philatelic
releases and special arrangements in the two units of the International
Peace Park, and in other ways. Considerable attention was directed to
the fact that in the 1970s each national park had been declared a
biosphere reserve and thus by 1979 the two parks again were linked,
albeit informally, as the f i r s t trans-boundary biosphere reserve in the
world.
The anniversary was considered to provide a timely opportunity to review
the relationship between protected lands (notably national parks) and the
lands that surround them.
Interest was expressed in examining what
contribution the biosphere reserve concept can make to resolve issues
arising from the management and use of complexes of multi-purpose and
multi-agency lands that include legally protected areas. Because certain
national parks in Canada and the United States already have been
declared biosphere reserves, opportunities are at hand to examine the
effectiveness of this strategy from the standpoint of conservation,
research and monitoring, education, and in other ways.
The decades since the establishment of Waterton/Glacier International
Peace Park have witnessed growing worldwide e f f o r t s , as expressed by
Unesco's Man and the Biosphere (MAB) Programme, to "develop within the
natural and social sciences a basis for the rational use and conservation
of the resources of the biosphere and for the improvement of the
relationship
between
man and
the
environment;
to
predict
the
consequences of today's actions on tomorrow's world and thereby to
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increase man's ability to manage efficiently the natural resources of the
biosphere."
To this end national parks and other protected areas have
played a crucial role not only in the conservation of
relatively
undisturbed landscapes and the genetic material they contain, but also as
benchmarks or standards for measurement of long-term changes in the
biosphere as a whole.
While various mechanisms have been developed over the years to ensure
that the management and use of park lands per se reflect their stated
purposes ( e . g . , z o n i n g ) , continuing challenges are presented in the need
to recognize and to effectively deal with the biophysical, c u l t u r a l ,
administrative, or other circumstances associating these reserves with the
larger regions wherein they lie.
These challenges appear in various
forms—for example, weed c o n t r o l , range c a r r y i n g capacity, bear and elk
management, forest pest and disease problems, and recreational use
management. Above all there is the problem of adequately integrating the
management responsibilities of various agencies that administer terrestrial
and aquatic resources.
The concept of the biosphere reserve is one of the principal t h r u s t s of
the MAB Programme.
It represents an internationally accepted strategy,
which may contribute significantly to more thoroughly integrate national
parks and equivalent reserves with their surroundings.
The biosphere
program was initiated in the early 1970s, and Glacier National Park, for
example, was declared a biosphere reserve in 1974. The purposes of the
international network of biosphere reserves are:
conservation or preservation "to conserve for present and f u t u r e use
the d i v e r s i t y and i n t e g r i t y of biotic communities of plants and
animals within natural ecosystems, and to safeguard the genetic
diversity of species on which their continuing evolution depends;
research and monitoring "to provide areas for ecological and
environmental research i n c l u d i n g , p a r t i c u l a r l y , baseline studies, both
within and adjacent to such reserves, such research to be with the
objective above;" and
education "to provide facilities for education and t r a i n i n g . "
Seven principal characteristics of biosphere reserves have been identified
by MAB and these are set out in the "Background" paper in this volume.
The paper also identifies six special features of biosphere reserves as
expressed by lUCN's Commission on National Parks and Protected Areas.
Importantly, Unesco has stressed that the program to establish biosphere
reserves is not meant as a substitute for programs to create national
parks and equivalent reserves, although they may often coincide partly
with or incorporate these latter reserves.
With the advent of Wateron/Glacier International Peace Park celebrations,
the staff of the constituent national parks recognized an opportunity to
convene an international symposium with the following objectives:
to identify and to address issues and problems concerning parks and
adjacent lands that can be usefully addressed t h r o u g h research;
2

to examine present research, monitoring,
that apply to parks and adjacent lands;

and education

programs

to examine what solutions (including the biosphere reserve approach)
may be available in North America and abroad to enhance
relationships between parks and adjacent lands in terms of resource
management and use; and
to examine the f u t u r e
America and elsewhere.

status

of

the

biosphere

reserve

in

North

The symposium drew primarily on the North American experience, with
considerable attention being focused on the consequences of declaring
Waterton Lakes and Glacier national parks to be biosphere reserves. The
advent of the biosphere reserve concept in other lands also was
addressed to provide insight on global initiatives on the matter.
These proceedings begin with a seminal paper by Dr. Kenton Miller on
biosphere reserves in concept and practice.
The next six papers are
authored by park managers, researchers, planners, and a rancher.
These papers seek to identify "Issues and Problems" (and prospects!)
associated with the contiguous Glacier and Waterton Lakes biosphere
reserves, notably relationships between national parks and surrounding
lands.
The succeeding section of the proceedings examines various
aspects of "Research, Monitoring, and Education" in parks and adjacent
lands.
Here the authors draw mainly on Canadian and United States
examples and experiences.
In "The Search for Solutions," authors of four papers present conceptual
or real examples of ways in which the biosphere reserve concept may be
effectively introduced to regions incorporating parks and similar reserves.
"International Experience" explores initiatives in Europe and Southeast
Asia and addresses relationships between biosphere reserves and human
ecosystems and biological d i v e r s i t y .
The volume concludes with a set of
papers addressing the "Future of the Biosphere Reserve," particular
attention being focused on opportunities for cooperative activity in the
North American context.
A large number of observations, conclusions, and recommendations
accompany the more than 20 written contributions. These findings have
been drawn from a group of symposium participants of variegated
backgrounds and occupational responsibilities — a number of whom had
relatively limited exposure to the biosphere reserve concept prior to the
symposium.
Because of the range of subject matter presented in this
volume the temptation to distill the papers to a few overview paragraphs
has been resisted.
Nevertheless there are a number of general
observations that should prove useful to those interested in and
concerned with biosphere reserves.
1.

The papers demonstrate a consensus that the concept of the
biosphere reserve, one of the principal innovations in natural
resources management in many, many years, potentially may be
supported by a wide spectrum of publics — administrators and
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managers,
researchers,
planners,
educators,
resource
harvesters,
landowners,
and the like.
However,
serious
challenges attend successful, widespread implementation of the
decade-old concept.
In part these challenges flow from the
need to substantially rethink everything from baseline research
to institutional frameworks in areas designated or contemplated
as biosphere reserves.
Perhaps a more immediate task is to
disseminate widely and to many audiences the existence of the
biosphere reserve concept.
As one author succinctly puts i t ,
to date there has been a lack of program application because of
a lack of f u n d i n g , and a lack of acceptance because of
inadequate public relations programs.
Further complications
exist because the techniques to be employed are usually
somewhat cumbersome and time consuming, a reflection on the
many and diverse individuals and organizations to be canvassed
concerning their commitments to the three central purposes of
the biosphere reserve.
2.

The biosphere reserve must possess at least a core natural
region and a manipulative or restoration zone.
Other zonal
options also exist.
The papers demonstrate that generally
circumstances will dictate a clear distinction not only in baseline
conditions prevailing in the requisite zones, but a similar
distinction as to the facility with which the requisite zones may
be attributed to a particular biosphere reserve.
Opportunities
to declare core areas (or partial core areas) of biosphere
reserves and to accommodate their stated purposes seem more
readily available than in the case of manipulative and other
zones.
The presence of established protected areas such as
national p a r k s , the prospect of a minimum of responsible
resource management agencies,
and,
not i n f r e q u e n t l y ,
a
compatibility in respect of resource management goals, are all
positive contributions to the identification and recognition of
core areas.
On the other hand, " r o u n d i n g - o u t " the biosphere reserve, even
in defining and then determining preferred boundaries, stands
as a distinct challenge to those who would pursue the concept.
The advent of a potential multitude of administrative agencies,
assorted landownerships, varied and possibly changing land
uses, diverse perceptions, attitudes and experiences of reserve
residents and v i s i t o r s , and often complicated legal arrangements
that preclude the long-term legal protection sought of the
biosphere reserve, cumulatively render non-core areas of
biosphere reserves as potentially the most d i f f i c u l t to articulate
in both the temporal and the spatial sense.
Progress in the
non-core areas surely will be the most profound test of the
ultimate worth of the concept.

3.

The purposes and preferred characteristics of the biosphere
reserve would seem to place overwhelming emphasis upon a
comprehension of the condition of biotic communities and p u r s u i t
of environmental research, particularly baseline studies, to more
thoroughly comprehend the i n t e g r i t y of biotic communities and
4

the consequences of diminution of that i n t e g r i t y through human
manipulation of the biosphere.
There are many references in
the papers to the need to more appropriately recognize the
place of the human ecological condition in the concept.
Given
that all landscapes are in some degree the product of
unconscious or deliberate decisions by man and, in t u r n , these
decisions flow from a complex web of values, attitudes, and
institutional arrangements, then a place must be found in the
concept and suitably articulated to cement recognition of the
man/land relationship.
4.

Many papers look to the biosphere reserve concept as a needed
vehicle to reassess the foundations upon which baseline
research c u r r e n t l y is applied.
Not only must questions be
posed as to w h y , where, and how is such research being
conducted, but also there is the need to know, in a systematic
way, how such information may be constructively associated
with patterns of resource management and other ways in which
the human will influences species, habitats, and landscapes.

5.

The biosphere reserve is an internationally recognized concept,
yet its application in a given region ultimately depends upon
incentives afforded it by national organizations and the affected
communities.
As stated earlier, too little has been said and
written about the concept and too few funds accorded to its
promotion for the concept to have the universal recognition of,
for example, the national p a r k . The call for greater effort in
introducing the concept within countries and continents is
accompanied by a miscellany of suggestions as to how best to
accomplish greater recognition and utlimately greater support
for the concept in a practical sense. However, when all is said
and done, the incentives for implementation must lie with the
communities
of
declared
or
candidate
reserves.
The
considerable attention in the symposium given to contemporary
endeavors in this regard in the Waterton/Glacier region,
usefully exemplifies the opportunities and difficulties attendent
upon t r u e implementation.

6.

A popular suggestion on ways and means to f u r t h e r the
biosphere reserve idea was the implementation of model or
experimental
biosphere reserves whose progress could be
monitored, where successes and failures could be analyzed to
provide
useful
information for
nations and regions
and
organizations seeking to extend the concept.
Because of the
particular focus of several papers on the Glacier and Waterton
Lakes
biosphere
reserves,
much
useful
information
was
presented on respective conditions and initiatives in the United
States and Canada. The fact that the reserves are contiguous
(really in a de facto sense the f i r s t international biosphere
reserve), many biotic communities and human influences upon
them are oblivious to the international border, and there is a
record
of
cooperative
activity
between
Canadians
and
Americans, leads this observer to suggest that a model or
experimental biosphere reserve designation be cast upon the
5

Waterton/Glacier " r e g i o n . " The symposium would seem to have
provided the opportunity for just such a condition.
Once
suitably recognized and funded by appropriate parties, local
will and initiative must be exercised to foster this exciting
appellation.
Robert C. Scace
Reid, Crowther, and Partners, L t d .
Calgary, Alberta
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BIOSPHERE RESERVES IN CONCEPT AND PRACTICE
Kenton R. Miller
University of Michigan
Ann A r b o r , Michigan 48109
and
UCN Commission on National Parks and Protected Areas
ABSTRACT
The concept of the biosphere reserve provides a framework to relate
natural resource management to the needs of people.
More than 84
percent of established biosphere reserves in the world are based upon
pre-existing national parks and other types of protected areas. A review
of the advantages and disadvantages of biosphere reserves suggests that
this new management approach can serve to complement existing practices
and address resource problems in surrounding lands to ensure that
a g r i c u l t u r e , g r a z i n g , f o r e s t r y , f i s h i n g , and other resource uses can be
enjoyed sustainably.
Ten strategies for action are suggested to overcome
many of the weaknesses in implementation of the biosphere reserve
program to date, including:
full recognition of management as a
profession, focusing research and monitoring on management problems,
providing educational information to the public on serious issues,
demonstration and extension of lessons learned to resource users and
political leaders, strengthening financial and institutional support, and
the
establishment
of
advisory
committees.
Specific
projects
are
recommended to study the biological viability of the natural core areas,
provide a series of workshops for managers, and implement a model
biosphere reserve.

INTRODUCTION
The concept of the biosphere reserve has been one of the major
innovations of natural resource management in recent decades.
Its bold
goal to promote a balanced relationship between people and their
environment is a challenge to existing management approaches and
institutions.
In practice, the impact of this idea has been different
around the w o r l d , depending generally upon the amount and kind of
resource management work already underway when the biosphere reserve
was proposed.
The concept also had various impacts according to the
manner in which it was explained and sold to managers and the
relationship
that people had with their natural resource base in
surrounding lands.
This paper will seek to provide background on the biosphere reserve
concept and an overview of the implementation of the concept at the
present time.
In so doing, the paper will reflect the author's own
relatively unique experience arising from his duties as the Chairman of
lUCN's Commission on National Parks and Protected Areas (CNPPA). This
elected position has afforded him the privilege of visiting and inspecting
parks and protected areas throughout the w o r l d , with particular emphasis
on discussing the establishment, management, and development of these
7

areas with the individuals responsible for protected area management,
t h u s , most of the ideas that follow have come from field work and direct
contact with managers, scientists, directors, and local citizens, and
attempts to reflect the views of this diverse, highly dedicated group in
charge of the world's natural heritage.
In the papers and workshop sessions that follow, details of reserve
status, research programs, monitoring activities, and specific problems
will be presented.
This paper w i l l , however, remain strategic and
examine some of the key overriding issues and opportunities.
DESIGNATED RESERVES
Throughout human history people have established reserves for a wide
array of purposes.
Lands and waters were chosen that could provide
firewood, animal cover, f i s h i n g , water, religious and cultural solace and
i d e n t i f y , and protection through buffering from adjacent human groups.
The establishment of Yellowstone National Park in 1872 contributed a new
dimension to the then traditional concept of protected areas. This new
area was set aside for the " . . . benefit and enjoyment of the people."
Subsequently, reserves were established throughout the world to provide
the general public with various goods and services from their natural
resources.
Different types of management systems were devised in the United States,
Canada, and elsewhere to meet various needs and organizational
structures.
Over 140 categories of protected areas were noted by
Brockman at the time of the First National Parks Conference (IUCN 1962).
National parks were concerned principally with the conservation of nature
and the provision of opportunities for the public to visit and appreciate
it.
National forests focused upon the provision of timber, water, fodder,
wildlife, and recreation on a sustained-yield basis. Wildlife refuges were
designed to provide protection and appropriate enhancement to areas
critical to wildlife species.
Elsewhere, areas were designated to provide
for biological research in natural ecosystems, protect specific resources
and scenic areas, provide recreation opportunities, protect cultural sites,
and maintain watersheds, among others.
All management systems share
the wish to ensure the sustainability of the resource base; they differ in
design to offer people various kinds and combinations of benefits.
The national park has had perhaps the most universal development
worldwide. There are c u r r e n t l y parks in 120 countries. Their combined
area totals some 393,422,620 hectares (885,200,000 acres).
The rate of
their establishment has increased in recent decades.
Figures 1 and 2
show the growth in protected area coverage and the number and size of
protected areas established in 5-year periods.
Similar data for forest
reserves and other categories of protected area are c u r r e n t l y being
assembled at the IUCN Conservation Monitoring Center, Protected Areas
Data Unit, in the United Kingdom (Cambridge and Royal Botanic Gardens,
Kew).
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Figure 1

Figure 2

Growth in the world's protected area network illustrated by number
of protected areas (graph) and size of area protected (histogram)

Number and size of protected areas established in each five year
period since 1870, number of areas represented by the graph, and
size of area by the histogram.
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•The relationship among the various categories of protected area has been
studied by the CNPPA (IUCN 1978).
The study suggests that each
category, if viewed as a discrete technology for resource management, is
capable of providing a particular set of goods and services.
By
employing several categories, such as national p a r k , national forest, and
wildlife refuge, a nation can cover the needs for water, building
materials, recreation, outdoor education, the conservation of nature,
research on natural ecosystems, ecological balance, etc.
While attention principally focuses upon national or federal areas, efforts
by states and provinces, as well as private organizations, warrant
consideration. In the United States and Canada, the states and provinces
have established impressive networks of reserves for various purposes.
In some cases, these areas far exceed the lands and funds committed by
the federal government.
In Europe and elsewhere, reserves operated by
local levels of government are the dominant form of designated area. The
reserves established by The Nature Conservancy in the United States,
and various private and citizen bodies in Sweden and United Kingdom,
point to still other means of conservation management for natural
resources.
This rather idealistic view of protected area management, suggesting
increasing numbers of reserves in most countries of the world and
encompassing different levels of government and private involvement,
must be placed against a sobering backdrop.
Wildlands are being
converted to a g r i c u l t u r e , commercial f o r e s t r y , and fishing at dramatic
rates in response to people's demands.
Subsequently, many of these
lands are being changed to residential, i n d u s t r i a l , u r b a n , and related
uses.
Unfortunately, both wild and cultured landscapes are also being
destroyed, deserts are expanding, grasslands becoming semi-arid, and
some of the most biologically rich environments becoming impoverished.
By the t u r n of the c e n t u r y , few options will remain for the establishment
of new designated areas and the last major wildland areas will have been
converted.
Conscious of the value of protected areas, nations will
establish
new reserves rather rapidly d u r i n g the coming decade;
meanwhile undesignated wildlands will pass to other uses.
There will
probably be a t u g - o f - w a r in the 1990s between people who wish to retain
certain protected areas and those who wish to change their uses to meet
other needs, such as a g r i c u l t u r e . It is to be hoped that their knowledge
will remind them that the sustainable development of land and water
resources depends upon appropriately managed conservation areas.
By
the year 2000, the major choices will have been made. Emphasis will shift
from setting up new reserves to f i n e - t u n i n g the management of existing
ones.
These ideas will be explored in some detail at the World Parks
Congress to be held in Bali in October 1983.
STRATEGIC PROBLEMS FACING PROTECTED AREAS
The problems facing the management of protected areas
be divided usefully into strategic and tactical types.
consists of characteristic overall policies, attitudes, and
tactical list contains the more detailed problems that
10

are many and can
The strategic list
procedures. The
face managers on

particular sites. Here, emphasis will be given to the strategic problems
that are considered to be relatively universal:
Island Mentality
The management of national parks and other types of protected areas has
focused upon matters internal to the boundaries of individual reserves.
The island mentality has led to a general lack of interaction with
surrounding lands, peoples, and institutions. A notable exception to this
has been the national forests in the United States, which have had formal
economic and employment ties with surrounding communities through
timber production and transfer payments for local education.
Narrowly Viewed Benefits
The benefits provided by protected area management have been viewed
narrowly and shown little relation to basic needs of people. Management
activities and public information have generally dealt with relatively few
benefits, such as recreation and wilderness preservation in the case of
p a r k s , or timber in the case of forests, and only passing reference has
been made to the vast role of protected areas in watershed maintenance,
research on a g r i c u l t u r a l , pharmaceutical, and medical properties of wild
flora and fauna, among other key values to people.
In other words,
reserves have been sold short.

Out-of-Date Management
Management has often been conceived and implemented based upon
conventional wisdom and dogma not reflecting the expanding knowledge
base available from science.
Inappropriate practices and policies, or at
least highly controversial ones, continue to be used beyond the point at
which they can be j u s t i f i e d .
Examples include the role of f i r e , the
handling of locally over-abundant large mammals, laissez-faire attitudes
towards recreation in protected areas, and t i g h t restrictions on research.
Inappropriate Public Information
Information provided to the public on the role and values of wildlands and
natural resources have been restricted to popular, often sentimental items
with little reference to vital linkages between people and their natural
resources. T h u s , while the public has been able to gain an appreciation
of the " b i r d s and the bees" they have missed the connection between the
work of managing protected areas and their water faucet, dinner table,
doctor's office, house, school, fireplace, and c h u r c h .
Weak Scientific Foundation
The biological viability of parks and other reserves is in serious doubt.
Most existing protected areas were established before the emergence of
11

the science of conservation biology (Soule and Wilcox 1980) and other
ecological norms for design and management of reserves.
Original
planners did not benefit from scientific support.
Recent reserves,
including the major new areas in the Brazilian Amazon (Lovejoy, Prance
and Wetterberg 1981) have employed scientific guidelines from biology and
ecology in the procedures for the identification and selection of over 10
million
hectares
of
national
parks
and
other
protected
areas.
Significantly, most parks are biologically too small, have irregular shapes
and jagged edges, and have population sizes that may be too small to
ensure the genetic viability of key species.
The basic i n t e g r i t y of
ecosystems, including important ecological processes, and the habitat
requirements of species are often outside of the areas under protection,
and imbalances or antagonistic influences can be anticipated to increase in
the near f u t u r e .

THE BIOSPHERE RESERVE
This is the context into which the biosphere reserve concept was
introduced. These and other concerns stimulated the pioneers of the idea
to design a program that would build upon the existing efforts of
resource management and focus more specifically on key issues: biological
conservation, scientific management, and the relationship between natural
resources and people.
The purposes of the biosphere reserve are:
to conserve for present and f u t u r e use the d i v e r s i t y and i n t e g r i t y of
biotic communities of plants and animals within natural ecosystems,
and to safeguard the genetic d i v e r s i t y of species on which their
continuing evolution depends;
to provide areas for ecological and environmental research i n c l u d i n g ,
p a r t i c u l a r l y , baseline studies, both within and adjacent to such
reserves, such research to be consistent with the above objective;
to provide facilities for education and training (Unesco 1974, 11-12).
The highest p r i o r i t y is to be given to conservation. And it is suggested
that through the appropriate management of the biosphere reserves, the
research, education and t r a i n i n g elements of the various projects of the
Unesco Man and Biosphere Program can be implemented successfully.
The characteristics of the biosphere reserve were summarized by the MAB
Task Force on Project 8 as:
Biosphere reserves will be protected areas of land and coastal
environments.
Together they will constitute a worldwide network
linked by international understanding on purposes, standards, and
exchange of scientific information.
The network of biosphere reserves will include significant examples
of biomes through the w o r l d .
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Each biosphere reserve will include one or more of the following
categories:
- Representative examples of natural biomes.
- Unique communities or areas with unusual natural features of
exceptional interest.
It is recognized that representative areas
may also contain unique features, e . g . , one population of a
globally rare species; their representativeness and uniqueness
may both be characteristics of an area.
- Examples of harmonious landscapes resulting from traditional
patterns of human land use.
- Examples of modified or degraded ecosystems capable of being
restored to more natural conditions.
Each biosphere reserve will have a non-manipulative core area, in
combination with areas in which baseline measurements, experimental
and manipulative research, education, and training can be carried
out. Where these areas are not contiguous they can be associated in
a cluster.
Each biosphere reserve should be large enough to be an effective
conservation
u n i t , and to accommodate different uses without
conflict.
Biosphere
reserves
should provide opportunities for
ecological
research, education, and t r a i n i n g . They will have particular value
as benchmarks or standards for measurement of long-term changes in
the biosphere as a whole.
Their existence may be vital to other
projects in the MAB program.
A biosphere reserve must have adequate long-term legal protection.
In some cases biosphere reserves will coincide w i t h , or incorporate,
existing or proposed protected areas, such as national p a r k s ,
sanctuaries, or natural reserves (Unesco 1974, 15-16).
To ensure appropriate coordination of the biosphere reserve project with
other on-going conservation efforts including the national p a r k , the
November 1975 meeting of the International Coordinating Council (ICC) of
MAB recommended to Unesco that the IUCN produce a publication to
clarify the relationship between the biosphere reserve and other protected
areas (Unesco 1974, 15-16). The study was prepared by the CNPPA and
published in 1979 (IUCN 1979).
The CNPPA study points out six special features of biosphere reserves:
the emphasis in selection is on representative samples
ecosystems rather than on those that are exceptional;

of

major

they form an international network in which the international
character is ensured by an exchange of information and personnel
through MAB committees and technical notes;
they provide for manipulative research in portions of the reserves;
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they combine conservation,
major objectives;

research,

education,

and training

as

they play an integrative role with local populations whose social and
economic activities comprise a significant management i n p u t ; and,
they focus
biosphere.

their

efforts

on the relationship

between man and the

The analysis carried out by the CNPPA took a managerial perspective on
the design and implementation of biosphere reserves. The question asked
by the international team of management specialists was to determine what
must actually be done if the goals and functions of the biosphere reserve
are to be implemented on the g r o u n d . In practical management terms, in
order to f u l f i l l the objectives stated in various MAB and Unesco
documents, a biosphere reserve must consist of a core natural zone to
protect and maintain an unaltered sample of the biological region, and a
manipulative or experimental zone where research can be carried out
within the same biological region.
Where relevant, a reclamation or
restoration zone should be included to study and demonstrate restoration
possibilities, as well as a cultural zone where t r a d i t i o n a l , stable
human-use systems can be examined and promoted.
In reality, these four possibilities are seldom found within any one single
category of existing protected area or in the same location.
For this
reason, the clustered biosphere reserve was innovated to tie together,
within a particular biological region, two or several existing reserves
which between them can meet the requirements.
This then led to the
necessity for inter-institutional collaboration since the cluster often
included
lands
under
the
responsibility
of
various
government
departments.

ADVANTAGES OF BIOSPHERE RESERVES
The biosphere reserve has several important advantages over other
more-traditional types of reserves. As will be noted later, however, it is
difficult to draw general comparisons between biosphere reserves and
other protected areas around the w o r l d , and the exceptions are many.
The biosphere reserve is conceived to provide a managerial and
institutional framework for working with people and natural resources
within regions that are defined ecologically. T h u s , a biosphere reserve
is established to deal with people and resource management problems and
opportunities in a particular biological region ( v i z . , Tall Grass Prairie,
Great Lakes, Serengeti Plains, Brazilian Cerrado, e t c . ) .
Traditional barriers among institutions and disciplines can be b r i d g e d . A
clustered reserve will link two or more agencies in charge of management.
On relating people and natural resources, specialists are brought together
from various disciplines to examine particular problems that have social,
economic, and biological components. The connection between science and
management, including policy and legal aspects, is both critical and
feasible.

14

Responsibilities and interests reach out from protected areas to the
surrounding community and adjacent lands.
A reserve ties the natural
core zone to a g r i c u l t u r a l , f o r e s t r y , and fisheries areas in an effort to
compare p r o d u c t i v i t y and the impact of development.
Options for viable land and water use practices can be studied and
demonstrated.
By linking natural and experimental zones and adjacent
private lands, a biosphere reserve can examine and compare natural and
altered areas, study the identified problems, and propose solutions. The
options can be set out as demonstrations available to local citizens and
decision makers.
The trends and impacts of development and conservation can be
monitored.
By combining natural and altered areas under a program of
monitoring, research, and experimentation, the quality of soils and water,
the incidence of pollution and disease, nutrient levels, and other
indicators of environmental health can be detected and followed. Remedial
action to correct management practices can be t a k e n , often in time to
prevent serious damage to natural resources.
People's attitudes can be altered to more appropriate practices and
behavior, and they can be provided with guidelines and alternatives for
change.
Through extension w o r k , appropriate alternatives for farming,
f i s h i n g , and f o r e s t r y can be demonstrated in terms that are meaningful to
local people, businesses, and government institutions.
Core natural areas take on a high value as unaltered areas. By
as witness and control sites, these areas can remain relatively
conflicting uses and influences.
This approach will tend to
greater
protection
for
unique and rare species as well
representative genetic characteristics of the biological region.

serving
free of
provide
as the

Finally, the biosphere reserve provides the stage for implementing the
other activities
associated with the Man and Biosphere Program.
Environmental education, training in natural resources management,
research into particular biological regions, pollution control, and other
basic human problems can be facilitated and promoted.
DISADVANTAGES OF BIOSPHERE RESERVES
There are several disadvantages of biosphere reserves:
The biosphere reserve is a new concept joining the conservation field
when management is already well advanced in many countries.
Thus,
confrontation may arise with established management categories and
practices, institutions, and procedures.
Where the biosphere reserve
concept appears to duplicate what is already under way, a country may
resist the program.
In most cases the real estate needed for the core natural zones is already
limited and usually located within existing parks and other reserves.
Eighty-four
percent
of
existing
biosphere
reserves
have
been
super-imposed upon existing national parks or other designated areas.
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This has led to considerable confusion for the public, the managers, and
the decision makers.
Most biosphere reserves deal with lands under the responsibility of
various public institutions.
This requires collaborative action, which,
while generally considered appropriate and ideal, has caused f r i c t i o n and
delay in implementing practical programs in the f i e l d .
The MAB program does not require legal status for these reserves to be
accepted by Unesco for inclusion in the worldwide network.
In some
cases, reserves have been established without formal status or without a
responsible management i n s t i t u t i o n . Other reserves have been established
by administrative decree and the pre-existing regime ( v i z , national p a r k )
retains a u t h o r i t y .
Scientists are often placed in charge of biosphere
budget allocation decisions.
This causes f r i c t i o n
personnel. Also, a bias can be noted in favor of
minimal relevance to management or people-oriented

reserve programs and
with other management
research activities with
problems.

The biosphere reserve program as a whole has tended to concentrate upon
research and monitoring activities, which provide little support to the
planning and management of the reserve areas.
While there have been
efforts to develop guidelines for the selection and planning of areas
(USNPS 1979) management specialists were little involved.
These stated disadvantages are open to discussion. One of MAB's efforts
is to orient and indeed re-orient existing protected areas to focus more
clearly upon the key issues facing people. It is only logical that there is
friction among agencies, between the new and the traditional ideas and
practices, and between the established management system and the newly
arrived scientists. It is also reasonable to expect that those without field
experience and professional training in resource management will not
understand nor appreciate the complexity of managing natural resources.
Perhaps it has been wise of the MAB pioneers to have left the legal
question open so that each nation can devise the tools and regime most
appropriate to its needs.

EVALUATION OF BIOSPHERE RESERVES
The usefulness of biosphere reserves as an approach (technology) for
attaining the stated objectives warrants evaluation. The whole question
of evaluating protected areas is now before the CNPPA, in cooperation
with the
United
Nations Environment Program.
Traditionally,
the
evaluation of parks and related activities, when carried out at a l l , has
been conducted by an international a u t h o r i t y .
Experience now suggests
that the most meaningful approach is to support department d i r e c t o r s ,
managers of individual areas, and local specialists and citizens to examine
their own work, based upon a common framework of questions and items
to consider.
In this way, the great variation in goals and means, in local
conditions,
and
subtle
cultural
diversity
can
be
incorporated
appropriately.
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As an initial checklist for the evaluation of biosphere
following five key items are suggested for review:

reserves

the

Goals:
Have goals and objectives for management of the reserve,
and for cooperative activities within the surrounding region, been
determined that are sufficiently specific to reflect regional and local
needs and issues?
Cooperative Efforts:
Have steps been taken to involve the local
community, business interests, levels of government, and resource
user groups?
Do these people know what a biosphere reserve is?
Do these people work together regularly through some form of
advisory committee? Are the managers of other adjacent or nearby
protected areas (federal, state, local, private) directly involved?
Biological Viability:
Are efforts under way to examine the core zone
to ensure the long-term viability of the living resources? Does this
involve the use of recent ecological and biological theories and
guidelines?
Does it consider the size, shape, c u r r e n t use, and
population genetics of the area? Are upstream catchments and other
major ecosystem processes being examined?
Research and Monitoring:
Are questions being asked that serve to
support planning and management decisions for maintenance of the
core zone? Does the work serve to understand the overall ecosystem
of the biological region? Is experimentation being conducted in the
manipulative zones and adjacent lands to support a g r i c u l t u r e ,
f o r e s t r y , fisheries, and other resource activities in the surrounding
region?
Demonstration and Extension:
Have facilities and services been
installed to expose the visiting public to the key relationships
between people and natural resources in the region? Are the results
of research, monitoring, and experimentation on display?
Are
efforts being made to invite school groups, citizens from the region,
and high-level
decison makers to examine the problems and
opportunities being demonstrated?
Is the area being employed to
train personnel from other parks and reserves, local schools and
universities, farmers, foresters, fishermen, and political leaders in
the techniques, problems, and solutions being examined in the area?
More than likely, a biosphere reserve manager reading this list will assert
in short order that the reply to most of these questions for his area is at
least a partial negative. The reasons for this are v a r i e d , but typically
include: The whole concept has never been f u l l y and clearly explained to
him; no additional funds have been allocated to do more work than that
associated with the "regular job" of managing the park (or other u n i t ) ;
little support is provided by other levels of his organization to manage
and administer the new program; and the management plan for the area
does not reflect any change in managerial terms since the biosphere
reserve was declared.
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SUPPORT
Financial support for biosphere reserves has been minimal. The national
governments are expected to provide the funds necessary for management
and development.
In a few instances, the international office of MAB at
Unesco has been able to provide financial assistance to developing
countries to survey and plan reserves and for training of personnel.
The actual amount expended by national governments is d i f f i c u l t to
determine since most reserves are partially or wholly synonymous with
pre-existing
parks,
forests,
and
other
protected
areas.
Thus,
expenditures related to personnel, equipment, supplies, maintenance, and
capital improvements are presented in the format normal for the
pre-existing management u n i t .
What can be noted is the amount
research and monitoring g r a n t s . In
expenditures are based upon funds
and USAID, and totals some $400,000

of expenditure made specifically for
the United States, for example, such
provided by the managing agencies
for 1982.

It is alarming that the amount of fiscal commitment to such major issues of
economic security and well-being receive such a paltry amount, roughly
equivalent to the price of one or two modern war tanks. This suggests a
dramatic weakness in the presentation of the program to citizens and
politicians.
It also suggests that the program has not yet hit the ground
in a way that people consider useful and significant to them.
STRATEGIES FOR ACTION
The value of the Man and Biosphere Program and the biosphere reserve is
underestimated.
It provides a framework for addressing fundamental
problems and for mustering the energies of all our people.
Yet, the presentation and sale of the program has been abstract, s t i l t e d ,
and beyond the grasp of professional managers, the general public, and
political leaders.
Frankly, there has been too much talk and rhetoric
about research, monitoring, and education and little exposition that makes
sense to a farmer, cattleman, logger, park manager or forest supervisor,
or the state representative, senator, or governor.
Some steps can be taken to remedy this situation:
General
Recognize management as a profession that has dimensions relating to
science, technology, and a r t .
It requires people with the highest
talent and intelligence with specialized training and leadership
qualities. The responsibilities involved rank no less than those for
the manager of a major power plant, i n d u s t r y , or public i n s t i t u t i o n .
The manager is neither above nor below the scientist—but holds the
position of decision, responsibility, and authority over some of the
nation's most valuable real estate. This effort requires a face-lifting
18

and change in image; it needs the provision of opportunities
training in management, science, and public affairs.

for

Focus research
and monitoring capabilities upon obtaining an
understanding of ecosystems and identifying and solving problems of
development within each biological region.
Top priorities can be
selected, and research and monitoring work actually promoted to f i t
within these lines.
The most important goal of research and
monitoring is to make development sustainable.
Provide educational experience for the public (on and off site) that
deals with the real issues.
It is time to come clean with the
p u b l i c - - t h e r e are problems that need action and changes in practice
and behavior.
We also have the means and the talent to find
solutions.
Provide demonstration and extension services on problems and
solutions.
Research sites and experimental sites can be interpreted
to show visitors specific situations regarding natural systems,
resource use methods, inappropriate techniques, and suggested
alternatives.
Existing experience in extension work can be applied
to natural resource themes.
Organize special visits to demonstration areas for political leaders to
show problems and solutions, related economic, ecological, and social
analyses, and discuss policy and legal implications. Similar programs
should be organized for extension agents, teachers and school
c h i l d r e n , civic leaders, interest groups, the press, and international
visitors.
Obtain official recognition and financial support for the MAB and the
biosphere reserve program from the highest level of government.
This is not simple, given the c u r r e n t world economy, yet the state
of the economy is itself, in p a r t , the result of the kinds of problems
for which biosphere reserves can be of service. Critical will be the
support of traditional conservation and environmental groups, citizen
bodies, local governments, and i n d u s t r y .
All have a stake in the
program.
Establish advisory committees for each biosphere reserve.
This
would involve managers of other protected areas within the region,
local university staff, political leaders, and representatives of local
resource users, residents, and i n d u s t r y . The main t h r u s t would be
to formulate and guide the outreach activities from the core zone and
management institutions to the adjacent lands and surrounding
community.
Specific Projects
Study
the
biological
viability
of
the
natural
core
areas.
Conservation biology and related sciences can be employed to
examine size, shape, and internal practices. Judgments can be made
concerning the long-term viability of the areas committed to
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maintenance of the representative natural areas. T h e n , policy and
legal support can be employed to consider options and mechanisms
for effectively altering size, shape, and internal uses where
necessary through cooperative efforts with adjacent lands and other
protected areas. This is not a l u x u r y idea, but fundamental if the
species, ecosystems, and genetic materials are to be retained, and
development to become sustainable.
Hold a series of workshops for managers.
Managers of biosphere
reserves need the opportunity to examine major issues from the point
of view of practical implementation. A basic unanswered question is:
What is needed to set up and operate a biosphere reserve? Such a
series would include:
biosphere reserve management planning;
management practices for biosphere reserves; cooperative activities
on adjacent lands; priorities for research and monitoring to support
management and regional development; and methods for demonstration
and extension in biosphere reserves.
Implement a model biosphere reserve in the United States (and other
countries).
Such
an area
would serve to experiment
with
organizational and institutional aspects, community relations, and the
determination
of
priorities
for
research,
monitoring,
and
education/training.
One can well imagine activities related to
fuel-wood f o r e s t r y , the effects of c u r r e n t agricultural practices and
irrigation/drainage on soil, options for waste handling and sewage
treatment with monitoring of impacts, water management techniques,
or other key local issues.
Furthermore, adjacent lands, local
universities and research firms could participate in studies on such
items as the use of solar energy, residential design for energy
efficiency, organic farming and gardening, and pollution control.
Interpretive exhibits would feature this work showing the base-line
situation (in the c o r e ) , the c u r r e n t practice (in adjacent lands), and
options for consideration (in experimental areas).
These strategies call for nothing less than a new greatly expanded vision
of our forest, range, and agricultural experiment programs. The scope
is broadened to help us solve our problems with our most precious natural
resources. And it opens the door to the creativity of resource managers,
scientists, corporations, and the public.
Our
civilization
is
surrounded
with
imbalances,
injustices,
and
inequities--not the worst of which is the waste and misuse of natural
heritage.
It is central to these remarks that we are meeting in the
Waterton/Glacier International Peace Park.
This reserve stands as a
demonstration that two nations can devise a practical management
approach adjusted to ecological realities that span an international
frontier.
A n d , as we straddle the longest non-militarized border in the
world, let us find the courage to assert that global PEACE must be based
upon a harmonious tie between people and their natural resources.
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AN OVERVIEW OF THE SITUATION WITH RESPECT TO
WATERTON LAKES NATIONAL PARK
G.A. Bull
Parks Canada
Ottawa, Canada
INTRODUCTION
An important part of the circumstances of any park is the surrounding
area in which it is situated.
The size and proximity of population
centers, the economy, political philosophy of the surrounding population,
and their history and culture all have important effects on how issues of
mutual importance to the park and the surrounding area are perceived.
These perceptions and resulting pressures on park administrations have
important consequences, both on the effect that external decisions and
management actions may have on the p a r k , and on how they affect
decisions taken by park administrators themselves in meeting these
pressures.
A biosphere reserve, successfully established in a
park as its core area, will necessarily require much
park staff and land managers and owners for it to
issues to be addressed will likely be those of c u r r e n t

complete form with a
cooperative effort by
be successful. The
importance.

Waterton Lakes National Park and the surrounding area is at the very
beginning stages of biosphere reserve establishment.
A description of
some important area relationship issues is presented, followed by a
description of the acceptance of the park as a biosphere reserve.
The
f i r s t steps in developing the biosphere reserve concept, following its
declaration, illustrate both the importance of c u r r e n t issues in these
steps, and also the effect a biosphere reserve designation can have in
forging more cooperative working relationships.
Waterton Lakes National Park is in the extreme southwest corner of
Alberta.
Glacier National Park, Montana (itself a biosphere reserve) is
immediately to the south.
The accompanying map (Regional Setting for
Waterton Lakes National Park) shows travel routes and locations of
communities important to the park--Pincher Creek and Cardston 60 km
distant; Lethbridge, population 75,000, 115 km distant; and Calgary, a
moderate sized city of approximately 600,000, 250 km to the n o r t h .
The p a r k , 52,597 hectares in size is for the most part mountainous, with
a relatively small portion of total area being prairie grassland. The many
lakes, accessible valleys, and spectacular scenery attract hundreds of
thousands of v i s i t o r s , mainly during July and August.
THE EFFECT OF THE PINE BARK BEETLE EPIDEMIC ON THE PARK
AND THE SURROUNDING REGION
The forests of the
even-aged lodgepole

park
pine

at lower altitudes contain large areas of
(Pinus conforta D o u g l . ) , much of which is
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mature to over mature. The park is part of a large area of forest land
to the south, n o r t h , and west with similar characteristics.
To the west
in B.C. and the north in Alberta, the crown-owned land is dedicated to a
multitude of purposes, important among them being timber production.
In the early 1970s a pine bark beetle epidemic began in the area--an
event that was to have significant consequences for Waterton, not only
for the effect it would have on park forest lands, but also on
relationships between Parks Canada and other land management agencies.
The mountain pine beetle (Dendroctonus ponderosae Hopk.) can reach
epidemic proportions when large areas of lodgepole pine are over mature.
The beetles bore through the bark of the trees and lay their eggs. The
larvae eat the cambium and a heavy attack will result in the death of the
tree.
The nature of an attack is such that early detection is very d i f f i c u l t .
Only by observing the pitch tubes on the bark of individual trees is it
possible to know of a beginning attack.
The trees otherwise appear
healthy. The beetle is immune to broadscale insecticide applications as a
method of control.
The British Columbia Ministry of Forests and the Alberta Forest Service
are taking a v e r y serious view of this threat to forest lands.
Large
areas of timber have already been destroyed in B . C . , and the same fate
is possible for Alberta forests if the epidemic does not stop.
Various f o r e s t r y management practices can reduce stand susceptibility to
attack and with early detection may slow the spread of damage (anon.
1980,3).
Any possibilities of control were an academic question in the
case of Waterton Lakes National Park, as the attack was not detected
early, and most f o r e s t r y management techniques that could be effective
are not accepted in national park management.
There has existed, and may exist s t i l l , perception by Alberta Forest
Service staff that the spread of the beetle attack to Alberta Forestry
Reserve land to the north of the park is at least partly due to Parks
Canada officials not "stopping" the epidemic in the p a r k . The epidemic is
now widespread on f o r e s t r y land between the park and the Corwnset pass
about 60 km. to the n o r t h .
Although no pressure is being applied directly to Waterton officials by the
Alberta Forest Service on the subject of the park beetle epidemic,
regional officials of Parks Canada have agreed to initiate early detection
attack procedures in Banff National Park if an interagency technical
committee (composed of Parks Canada, Canadian Forestry Service, and
Alberta Forest Service personnel) recommend the feasibility of such
procedures in each instance, and if the adjoining land management agency
is similarly prepared to take action.
In contrast to A l b e r t a , British Columbia f o r e s t r y staff have adopted the
position that there is no effective way to stop or even slow the epidemic,
but that salvage logging should be done immediately so that as much of
the destroyed timber as possible can be utilized.
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This position has resulted in logging and associated logging road
construction in previously undisturbed valleys immediately to the west of
Waterton and to the north of Glacier National Park.
These valleys--the "Akiminia-Kishenina"--were for many years a provincial
park reserve, and at one time of interest to Parks Canada for addition to
Waterton Lakes National Park. There is road access to almost all areas of
the park and the Akiminia-Kishenina would have been a welcome
"wilderness" area of the p a r k .
The "provincial park reserve" status was removed from the area and the
B.C. Ministry of Forests assumed management control.
Efforts by Parks
Canada at the ministerial level to persuade the B.C. government not to
log in the area were to no avail.
The controversy surrounding the issue was such that B.C. officials
agreed to involving interested groups in the planning for the area and
led them to impose rigorous standards for logging and road construction
operations.
Parks Canada officials were able, by means of this forum to
express their points of view, and to advocate measures to alleviate
possible difficulties.
Their concerns were of two t y p e s .
F i r s t , there was worry about the
effect of the logging operation on wildlife, especially grizzly bear.
The
park has a relatively high grizzly population and it was felt that more
bears could be driven into the p a r k , thereby increasing the possibility of
confrontations with v i s i t o r s .
The second concern was access. There has been a d i r t track for years
in the Akiminia-Kishenina negotiable by four-wheel d r i v e , and then only
with extreme d i f f i c u l t y .
A good f o r e s t r y road built to within a mile or
less of the border of the park would create, it was f e l t , increased
pressure to construct a through highway entering the southwest corner of
the p a r k , and in any case it would allow easy access by hunters resulting
in increased poaching pressure.
The concession on access that was given was the logging road would be
completely blocked at the termination of logging so that no motorized
access would be possible.
This should reduce the pressure for
construction of a through highway, and park staff will need to increase
anti-poaching vigilence only for the 3 years or so that the logging
operation will require.
Thus has the actions of a small beetle not only radically altered the
appearance and vegetative character of the p a r k , but also put pressure
on relationships
between
Parks Canada and provincial
government
officials, and resulted in resource extractive activities adjacent to the
p a r k , the ramifications of which could have serious long-term f u t u r e
implications.

ELK MANAGEMENT IN THE PARK AND SURROUNDING AREA
Relationship difficulties between Parks Canada and the surrounding
ranching community, and to some extent with the Fish and Wildlife
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Division of Alberta Energy and Natural Resources result from issues
arising from elk (Cervus canadensis nelsoni) management, and the
associated issue of fence maintenance around the boundary of the p a r k .
The present scope of difficulties result from a f a i r l y lengthy history of
grazing in and around the p a r k , and in the growth of numbers of elk
from the time of their f i r s t appearance in the early years of the c e n t u r y .
For over 30 years prior to 1947 grazing permits were issued to
surrounding ranchers for grazing of cattle in the p a r k .
According to
Porsild (quoted in Banfield 1947, 33) the large herds of cattle and horses
had adversely affected the natural prairie rangeland in the park.
Banfield reported that the consequent reduction of winter range food had
been linked with elk leaving the park and causing damage to ranchers'
stacks of hay and green feed.
No permits for cattle grazing were issued after 1947, presumably because
of these reports.
An elk reduction program by park staff was also
commenced and continued for 2 years, until it was determined that park
rangeland had made a good recovery.
Elk numbers increased in the following years and in the mid 1950s elk
reduction was again commenced. An estimated winter c a r r y i n g capacity
for 1,000 elk was recommended in 1955 (Flook 1955, 11), and this was
reduced to 800 (the c u r r e n t l y accepted f i g u r e ) in 1960. The last elk
reduction occurred
d u r i n g the winter of 1962-63.
This form of
management action was stopped because of adverse public reaction and an
increasing reluctance by Parks Canada officials to use highly manipulative
management actions.
It was d u r i n g the late 1950s that hunting seasons for elk were modified
outside the border of the p a r k , both to help control numbers, and to
reduce depredation pressures on hay and green feed stacks.
Numbers fluctuated between 1964 and 1978 at levels below that established
by the Canadian Wildlife Service in 1960.
In most recent years the
numbers have been increasing rapidly and there has been speculation by
park staff that changes in hunting regulations restricting the number of
"antler-less" permits has contributed to lack of hunter success.
Fish and wildlife personnel were themselves feeling some f r u s t r a t i o n with
the apparent lack of success of hunters in the area of the p a r k .
Hunting difficulties are, at least p a r t l y , due to the marked effect of
weather on elk movements. The prevailing winds from the south tend to
keep the elk inside the p a r k .
It is only d u r i n g north winds, usually
under severe storm conditions, that it is possible to predict that elk will
move out of the p a r k .
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along the border of the park d u r i n g these conditions waiting for the elk
to move out. This will sometimes result in the elk being turned back at
the border, and in other cases can lead to unsportsmanlike hunting
practices on the part of over-eager h u n t e r s .
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A well publicized case of such an incident caused strain between Alberta
Fish and Wildlife and Parks Canada personnel.
In March of 1979 a herd
of approximately 400 elk left the p a r k . Three people were later charged
for chasing the elk while still in the p a r k . The herd was shot at by the
many hunters just outside the p a r k . In the bunched herd condition, and
because of the excitement, many hunters merely shot into the h e r d ,
rather than singling out individual animals as targets.
Extreme pressure was felt by the h e r d ; about 30 were killed, and the
herd was in an advanced stage of exhaustion and distress when it finally
made its way back into the p a r k . Wounded animals were seen crossing
the fence.
Some park staff were incensed; a reporter was called and a subsequent
story a t t r i b u t i n g extreme statements to a "park spokesman" not only
touched off a national a n t i - h u n t i n g f u r o r , it quite understandably
annoyed Fish and Wildlife personnel due both to the sensational nature of
reporting and to the apparent lack of support by park staff to the
hunting of elk, the success of which was vital to control of herd numbers
in the p a r k .
The elk management issue causes pressures of other types as well.
In
recent years adjacent landowners have become increasingly concerned
about additional pressure and damage by elk.
In meetings attended by
Alberta Fish and Wildlife Division personnel, ranchers, and Parks Canada
officials, both Parks Canada and Alberta Fish and Wildlife were subject to
criticism on a number of points. The main points were:
Ranchers felt imposed on because of the assumption by both Fish
and Wildlife personnel and Parks Canada officials that hunters would
be made welcome on private land;
Ranchers felt that Parks Canada was acting irresponsibly by denying
"ownership" of the elk, by not being prepared to control their
numbers and d i s t r i b u t i o n , and by not being prepared to pay
damages when they left the p a r k ;
Ranchers were being asked to assume all the risks and damages on
the elk issue--the beneficiaries being h u n t e r s , Parks Canada (they
were able to achieve their management objectives), and Alberta Fish
and Wildlife Division.
As a result of the meetings with ranchers and with Parks Canada staff,
Alberta Fish and Wildlife have recommended a number of provisions to
both help ranchers financially and to make the hunt more successful.
These provisions include:
an earlier opening to the season;
three separate seasons d u r i n g the fall and winter so that periodically
a new supply of hunters will come to the area;
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an antler-less season for the f i r s t year;
expansion of the stack fencing assistance program;
experimentation

with

lure

crops

and

harrassment techniques;

and

post-season permit hunts where herd reduction objectives have not
been met (Radford 1981, 1,2).
For its p a r t , Parks Canada addressed itself to the fencing issue, which is
at least partly related to the elk management problem.
Parks Canada has traditionally taken the view that
responsibility to maintain the fence since it serves
contained.
Ranchers have complained of damage done
fences and also argue t h a t , since we have "livestock"
d e e r ) , we should be sharing the maintenance work.

it is the ranchers'
to keep their cattle
by elk crossing the
of our own (elk and

Parks Canada's interest is in keeping livestock out of the park. With all
of the competing demands on a rancher's time and money, fence
maintenance along the park boundary is sometimes not a high enough
quality to ensure this objective is met.
After examining options to improve maintenance of fences, and taking into
account increasing unhappiness of ranchers with lack of concrete action
by Parks Canada to take some steps to alleviate the problem, it was
decided that the park would completely rebuild the fence around that part
of the park that is adjacent to ranchland.
The project to fence 35 miles of boundary is estimated to cost in excess
of $120,000, and should be finished some time d u r i n g 1982. Maintenance
will also be done by Parks Canada.
These recent decisons taken by Alberta Fish and Wildlife and Parks
Canada should help to alleviate the problems associated with this issue,
and thereby reduce tensions that have built up over the years.
Any long-term solution to the problem of elk management under the
difficult circumstances that prevail will probably need the application of a
variety of management techniques. These, in t e r m , will need to be tested
by careful research in order to validate their usefulness.

THE KNAPWEED THREAT TO THE PARK AND SURROUNDING AREA
The appearance of spotted knapweed (Centaurea maculosa lam.) in the
park in the mid 1970s started a control program that has cost the park in
excess of $10,000 per year in the last 2 years, and has featured a close
working relationship with the Alberta Department of A g r i c u l t u r e .
Spotted knapweed and the closely related diffuse knapweed (Centaurea
diffusa l a m . ) , just recently identified in the p a r k , are considered the
worst rangeland weeds in British Columbia (Wright 1978, 4) where it has
gained a strong foothold. As of 1978 over 30,000 hectares of rangeland
are infected with forage losses estimated at $400,000.
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Harris and Cranston (1979, 379) confirm the loss estimate and calculated
the potential losses assuming knapweed could successfully infest natural
rangeland in southern Alberta and Saskatchewan, as well as presently
uninfected areas of British Columbia.
Based on an assumed 88 percent
reduction in hay y i e l d , valued at $55 per t o n , the potential annual loss to
Western Canada would be $58 million.
The weeds of European and Asiatic origin are h a r d y , aggressive, and
unpalatable.
They pose little threat to cropland, as regular cultivation
prevents their spread.
Uncultivated natural rangeland and hayland are
particularly susceptible.
Alberta A g r i c u l t u r e personnel are taking a v e r y energetic position on
knapweed control, hoping to maintain zero losses due to knapweed
infestation.
Waterton Lakes National Park is an important .potential source of
infestation to the southwest corner of the province.
The weed was
undoubtedly brought in by vehicles from Montana t h r o u g h the Chief
Mountain customs port of e n t r y in the p a r k .
Parks Canada staff share 'the view of Alberta A g r i c u l t u r e staff about the
seriousness of the threat of knapweed to rangeland. An important part
of the park area is p r a i r i e , with associated natural grass species.
It is
important winter range for a variety of large mammals, including elk.
Park staff could foresee, in the absence of control e f f o r t s , the complete
loss of the natural character of the rangelands, and their ability to
sustain wildlife in the p a r k .
Our management plan for knapweed contained the objective of eradicating
the weed from the p a r k , and preventing its spread to adjacent rangelands
(Harbidge 1981, 1 ) . Actions in support of this objective included:
periodic surveys of known and probable areas of infestation;
handpulling and b u r n i n g of weeds;
spraying
with
"Roundup,"
4-DB-MCCP-Amitrole-T;

a

Monsanto

trade

name

for

2,

informing neighboring ranchers about the problem.
Alberta A g r i c u l t u r e has donated equipment, material, and manpower to
help in the work.
Park warden staff in t u r n have visited with local
landowners to help acquaint them with the danger, and to show them what
the weed looks like.
On at least two occasions infestations on
neighboring land were found by park staff.
We are now reconciled to the fact that a yearly control program will be
necessary in the park to keep the weed under control—that complete
eradication is not possible.
A n d , in spite of the efforts of provincial
authorities, knapweed is appearing in more areas every year along main
travel routes in southern Alberta, mainly roads connecting to B.C. and
Montana.
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THE ESTABLISHMENT OF THE BIOSPHERE RESERVE
Background
In 1970 Unesco (United National Education, Scientific and
Organization) initiated the Man and Biosphere (MAB) Program.

Cultural

"MAB is a scientific research program with the goals of national
management of the resources of the biosphere and the improvement of the
man/environment relations.
It has a strong education and training
component and is backed up by a conservation program" (Roberts-Pichette
1977, 2 ) .
The conservation program proposed the establishment of biosphere
reserves throughout the w o r l d , as being representative of biogeographical
provinces and regions.
Biosphere reserves were to consist of core areas
with the main objective being conservation of natural features and
processes and surrounding areas where management objectives could
reflect more d i r e c t , consumptive benefits to man. Research in both areas
of the reserve was to contribute to understanding of the effect of
management interventions on the land when compared to associated natural
landscapes.
Results of such research was to be distributed worldwide in
order to help the biosphere reserve meet its educational obligations.
Canadians have been active in the MAB program since its inception, but
the f i r s t biosphere reserve in Canada was not established until 1978, this
being the Mont St. Hilaire nature reserve owned by McGill University in
the Province of Quebec.
The Declaration of the Biosphere Reserve
In 1978 the superintendent of the park was invited to apply to have the
park become a biosphere reserve. The positive reaction of the staff at
the park was tempered by a measure of doubt as the objectives of the
MAB program did not appear to be completely consistent with those of
Parks Canada. In particular, research in national parks is limited to that
that is supportive of the mandate of conservation and visitor use,
whereas research in biosphere reserves serves much wider, global
objectives. There was some fear that a biosphere reserve designation for
the park could result in research activities occurring in the park that
might otherwise have been discouraged.
Our fears were allayed by experience reported from Glacier National Park,
Montana, which had already been declared a biosphere reserve, of no
pressure being applied that tested their management prerogative.
In
addition, MAB literature stressed, among other t h i n g s , that in any
biosphere reserve the objectives of the landowner/agency are paramount,
and no research or other activity can occur without consent.
The application for the park was prepared early in 1979, and was sent to
the Canadian Commission for Unesco by the Director of the National Parks
Branch in A p r i l .
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At the end of May, Parks Canada received from the Canadian Commission
for Unesco, the following message:
Pleased to inform you that MAB Bureau has accepted Waterton
Lakes
National
Park
as
biosphere
reserve
because
of
outstanding importance for conservation and scientific research
STOP
Possibilities for Canada/U.S. cooperation especially
significant STOP
A biosphere reserve certificate is being
prepared and will be forwarded later this year STOP Literature
on MAB and biosphere reserves will be sent soon to those
responsible for administering the area STOP
Congratulations
STOP
Di C a s t r i , Secretary MAB Council, Unesco (Carter
1979, 1 ) .
On September 8, 1979, a ceremony was held at Waterton Lakes National
Park, at which Dr. Bernd Von Droste Zu Hulshoff, representing the
Director
General of Unesco presented to Mr.
Bill Clarke,
M.P.,
representing the Minister, a certificate designating the park as a
biosphere reserve.
Guests at the ceremony, held on a brilliantly
beautiful early fall Waterton day, included the superintendent, Glacier
National Park, the Chief of the Blood T r i b e , local municipal and d i s t r i c t
officials, a U.S. consular official, plus representatives of all the major
families of the area. The prayer of dedication was given by Archdeacon
Cecil Swanson, 90 years y o u n g , who had f i r s t started coming to Waterton
in the early years of the c e n t u r y .

Subsequent Steps
This auspicious beginning was followed by 18 months of almost total
inactivity.
The difficulties were those of lack of leadership and
resources.
Canada/MAB had no independent budget for research, no
operational
organization,
and no mandate to
"manage"
designated
biosphere reserves.
It appeared that the biosphere reserve might never
be anything more than a symbolic designation.
In the several months following the ceremony, Waterton staff had an
opportunity to review the MAB l i t e r a t u r e , and to devote some thought to
the significance of the concept and its relationship to the park.
It
became obvious t h a t :
the global objectives for MAB. were indeed of great importance, and
that research to support those objectives in and around the park
should be conducted and published.
The results of such research
could help land managers in large areas worldwide that had similar
environmental/human
production
characteristics
(temperate,
mountainous-agriculture/forestry);
the biosphere reserve was incomplete, in that it contained only the
"core" area, and no areas managed for consumption purposes;
without some f u r t h e r effort there was no likelihood of interest in the
biosphere
reserve concept developing,
either
by
surrounding
landowners and managers, or by the research community;
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Parks Canada would, therefore, have to adopt an early leadership
role in order to help f u r t h e r the aims of the biosphere reserve
consisting of many j u r i s d i c t i o n s , the park being only one among
other members.
After some consultation with Canada/MAB staff, and with Parks Canada
headquarters staff, it was decided to host a workshop at the p a r k . The
workshop was to enable the meeting together of owners and managers of
land that could be added to the present boundaries of the biosphere
reserve, with members of the research community in order t o :
generate interest by landowners or managers;
impart a better
could do;

understanding of what a biosphere reserve is, and

interest those doing research to commit
biosphere reserve related research.

resources

to

conducting

The workshop was held April 27, 1981, and include staff from the
Northern Forest Research Station (Canadian Forestry Service), the
Director of the A g r i c u l t u r a l Research Station in Lethbridge ( A g r i c u l t u r e
Canada), Alberta and B.C. government staff, ranchers, representatives
from the universities of Calgary, Alberta, and Waterloo, U.S. National
Park Service, and Parks Canada and MAB staff.
There were important results from the workshop.
In particular, in the
group discussion of landowners, agreement was reached that it would be
desirable to expand the reserve, and that a publicity campaign should be
put together to help allay fears of landowners or agencies. The campaign
would emphasize:
There would be no buying of land or restriction on land use;
This is not a federal government or Parks Canada
but rather a Unesco program;

initiative,

The international designation afforded Waterton would not result
in restrictions on landowners, but would in fact strengthen
protection of their r i g h t s ;
There
would
be
no
increase
in
trespassing
disturbances associated with reserve/park v i s i t o r s ;

or

other

Research on the comparison of the control ( e . g . , p a r k ) and
managed areas is likely to be of value to landowners as well as
to the international scientific community; the permission of
landowners would be obtained prior to the initiation of research
projects ( A n o n . 1981, 4 ) .
Those discussing research potential in an expanded Waterton biosphere
reserve dwelt on the coordination that would be needed between research
agencies and landowners, and some of the difficulties that might be
involved in long-term projects requiring commitments on the part of
landowners.
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Some of the suggested subject areas that could be addressed by research
included man/animal and man/plant interactions, land-use mapping, and
sociological studies.
It was recommended that an interim committee be established consisting of
the park superintendent, three landowners, and a University of Calgary
researcher to meet again to better define what cooperative activities would
f u r t h e r the biosphere reserve concept.
It was suggested that the
committee examine areas of research of interest to adjacent landowners or
agencies, such as soils management or changes arising from the
widespread pine bark beetle infestation.
The major disappointment of the meeting was the absence of any
representation from either the B.C. Ministry of Forests or the Alberta
Department of Lands and Forests.
The inclusion of provincial f o r e s t r y
land in the area of the biosphere reserve would be necessary to ensure
completeness.
This fact became clear in a follow-up meeting 2 months later between the
park superintendent and a staff member from the Northern Forest
Research Station.
The point was made t h a t , quite apart from the
question of f u n d i n g , the Canadian Forestry Service could be interested in
comparative research between land used for f o r e s t r y purposes and similar
national park land, but would unlikely be interested in doing research on
national park land only.
A meeting was held at the same time with an assistant deputy minister of
the Alberta Department of Lands and Forests in which guarded interest
was expressed in participation in the biosphere reserve.
The two
problems that appeared to be needed to be overcome were the federal
involvement (in a time of generally strained federal/provincial relations)
and feared loss of sovereignty over lands dedicated to the biosphere
reserve.
Progress in the development of the biosphere reserve was interrupted for
a time because of a change in superintendents. Most recently, however,
in a meeting of March 1982 between park staff and ranchers, f u r t h e r
progress was made.
Professor George Francis of the University of Waterloo, who attended the
meeting in the previous April and who has long been active in the MAB
program, acted as chairman.
The main results of the meeting were:
ranchers rather than Parks Canada should be
initiative in managing biosphere reserve matters;

seen

taking

the

areas of interest need to be identified for which research interest
could be a t t r a c t e d , such as land management techniques and their
effect, and the spread and control problems of knapweed;
a suggestion t h a t , as a step in forging a more meaningful
relationship between the park and area landowners, a study should
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be undertaken that would determine how local landowners perceived
the p a r k ;
an i n v i t a t i o n , written on MAB stationary, was to be sent to the B.C.
Ministry
of
Forests
inviting
the
inclusion
of
part of
the
Adiminia-Kishenina valleys to the biosphere reserve;
two co-chairmen of the biosphere
ranching community; and
Parks
Canada
would
provide
co-chairmen ( A n o n , 1982, 2 ) .

reserve

were

administrative

selected from the
support

to

the

Conclusions
The biosphere reserve in the Waterton area is v e r y much a growing and
evolving
concept.
Much has yet to be done,
but among the
accomplishments to date included:
the delegation of the park to the status of a member of the reserve
rather than the lead member;
a growing awareness and acceptance by surrounding ranchers of the
importance and worth of the biosphere reserve;
positive steps being taken to have provincial forest land added to
the reserve.
A b y - p r o d u c t of the biosphere reserve work being done is the
development of a more cooperative relationship between landowners, other
agencies, and Parks Canada personnel.
This has not always been
characteristic of relationships in the past when in the midst of issues
such as elk management or bark beetle infestations.
Much has yet to be done.
Forestry land should be added and research
that meets biosphere reserve objectives needs to be started and
published.
Success will be important internationally in the widening of
man's knowledge of the effect of management action on temperate mountain
and prairie ecosystems. Success should also result, at the local level, in
more harmonious joint action in addressing common problems.
Finally, it can be seen that the biosphere reserve activities will be
addressing, initially at least, some issues felt to be critically important at
the time the reserve was established.
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AN OVERVIEW OF THE MANAGEMENT SITUATION
WITH RESPECT TO GLACIER NATIONAL PARK
Thurman H. Trosper
Flathead River Basin Environmental Impact Study
Ronan, Montana 59864
and
Ronald Cooper
Flathead River Basin Environmental Impact Study
Kalispell, Montana 59901
With the construction of the Great Northern Railroad over Marias Pass,
national attention began to be focused on an area that had scenic regions
unsurpassed on our continent (Sperry 1896). Recognizing the uniqueness
of this spectacular region, the U.S. Congress, on May 1 1 , 1910,
established Glacier National Park as one of the crown jewels of the
national park system.
Meanwhile our Canadian neighbors were moving
ahead protecting the Waterton Lake area of this region. These actions
were recognzed in 1932 when the U.S. Congress and the Canadian
Parliament joined these coherent areas to form an International Peace Park
in recognition of the close cooperation between our two countries.
The
North Fork and Middle Fork Flathead rivers forming the boundaries of the
park have been designated components of the National Wild, Scenic and
Recreational River System.
Much of Glacier National Park through an
approved management plan is managed as wilderness.
These actions
began a pattern of events to protect the unique environs of this portion
of the Rocky Mountains, which has culminated in the designation of the
f i r s t international world biosphere.
With this designation, each of our
countries has reiterated certain rights and responsibilities. Each step of
recognition was a response t o :
the uniqueness of the particular area,
and the increasing imposition of anthropocentric activities that threatened
the i n t e g r i t y of these environs.
This paper will explore how this
responsibility interfaces with existing institutional frameworks.
Possible
strategies for the management of this situation will then be posed.
In order to understand the implications of world biosphere designation,
we need to f i r s t look at the purposes of this designation. The idea for a
biosphere reserve system came out of an international
conference
sponsored by the U.N. Educational, Scientific and Cultural Organization,
the Food and Agricultural Organization, the World Health Organization,
the International Biological Program, and the International Union for
Conservation of Nature.
This conference identified 13 project areas in
establishing a program for rational use and conservation of the earth's
living natural resources.
Project No. 8, "Conservation of Natural Areas
and of the Genetic Material They Contain," focuses on development of a
worldwide network of areas, or biosphere reserves, protected for the
following purposes:
Preservation - To conserve for present and f u t u r e human use the
d i v e r s i t y of species on which their continuing evolution depends.
Research and education - To provide areas for ecological research,
including baseline studies, both within and adjacent to these
reserves.
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Use - To provide facilities for environmental education and training
(IUCN 1980).
The key to biosphere reserves is a core protected area, a natural
ecosystem surrounded by a managed or man-manipulated area.
The
concept of a surrounding buffer or multiple-use management unit signifies
a major shift in worldwide conservation strategies ( L u s i g i , W.J. 1978). It
is questionable whether an alternative exists to b u f f e r s , if we are to
recognize ecosystem boundaries.
Each bio-region is unique and therefore
b u f f e r s , and thus ecosystems, must reflect this uniqueness.
This
regional setting hinges upon two important concepts: what are the major
components of the core ecosystem, and what are the boundaries within
which these ecosystem processes operate. Once the boundaries of these
core ecosystem processes are defined, it is then possible to examine the
types of management practices ongoing in the region and to determine how
these activities will affect the biosphere.
Certain activities will be
deemed compatible with maintaining the biosphere while other activities
may compromise the i n t e g r i t y of the core ecosystem. Particular attention
must be paid to cumulative impacts.
This paper will now attempt to identify these major ecosystems boundaries
and the institutional constraints of managing within this framework,
suggesting possible research and management strategies needed to allow
the Glacier/Waterton biosphere to act as a benchmark of environmental
conditions within a global framework.
As a f i r s t broad ecosystem boundary, the park can be broken into its
three major drainages consisting of the Hudson Bay drainage, the
Missouri River drainage, and the Columbia River drainage. The remarks
in this paper will focus upon the Columbia River drainage or the Flathead
River Basin, both as an example, and due to familiarity.
The Flathead River Basin is encompassed within that area of Glacier
National Park located west of the continental divide, an area of 614,882
acres of 71 percent of the park (see Figure 1 ) . This area of the park
has recently been put within a regional context through the Flathead
River Basin Environmental Impact Study (Cooper 1979) and can provide
the boundaries for developing strategies to manage this portion of the
Glacier/Waterton biosphere.
The Flathead River Basin Environmental Impact Study is a 5-year baseline
assessment to identify resource conditions and the processes that control
these conditions.
The study is premised upon the assumption that
scientifically defensible data should form the basis for resource utilization
decisions.
Unlike most regional assessments that rely upon f i t t i n g
existing resource data into regional planning frameworks, the Flathead
study is geared towards processes and how perturbations through a wide
range of development activities will effect these processes.
In order to
bridge the gap between ecosystem process boundaries and political
boundaries, the study is directed by a 15-member steering committee
comprised of federal, state, and local officials with land and resource
management responsibilities within the basin.
Althouth not directly
involved in the s t u d y , British Columbia officials are involved t h r o u g h
informational exchanges. Since the study is research oriented, it will be
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up to each land manager to determine how to best implement the data.
Glacier National Park could act as a management focus in implementing the
study.
The Flathead River Basin study has placed its major emphasis upon
aquatic and meteorological systems. Terrestrial systems have been linked
to aquatic systems through riparian/wildlife assessments and soils studies.
This emphasis was by design since other regional efforts such as the
Border Grizzly Project (Jonkel 1981) and the Wolf Ecology Project (Ream
1981) were already investigating regional terrestrial wildlife and were
therefore already providing needed data in these areas. Other terrestrial
wildlife have been investigated at v a r y i n g levels of intensity.
Process
level investigations of land, air, and water, although not all inclusive,
will have been placed within a quantifiable framework by the conclusion of
the study one year from now.
Resource assessments have been s t r u c t u r e d to investigate ecosystems.
Aquatics investigations have been structured to identify time-series
physical/chemical/biological interactions within a system that encompasses
an area from the outlet of Flathead Lake to the headwater streams
(Schumacher et. al. 1978).
Trophic processes from nutrients to fish
production have been emphasized.
Perturbations that affect aquatic
systems will be capable of regional assessment at the conclusion of the
study.
It wil then be possible to quantify the role of Glacier National
Park as a core area of the ecosystem and to then identify what level or
levels of perturbations can be sustained while still maintaining the
integrity of the biosphere.
Similarly, looking at air resources, the biosphere is a part of a larger
basin airshed as well as the larger Northern Hemisphere airshed.
Long-range t r a n s p o r t and acid deposition monitoring will be required to
gain a better understanding of the larger airshed while the regional
baseline assessment will quantify meteorological processes and how
perturbations will affect the park.
Terrestrial wildlife similar to other resources may rely upon the biosphere
for species maintenance, but the park may not be sufficient by itself to
maintain ecosystem s t a b i l i t y . The grizzly bear may exist within the U.S.
portion of the Northern Rockies because of the protection afforded by
Glacier National Park, yet loss of bear populations outside the park within
the ecosystem could lead to the destabilization and loss of the park's
population (Martinka personal communication).
It becomes readily apparent that park boundaries and, in t u r n , biosphere
boundaries may form an ecosystem core, but fail to recognize ecosystem
boundaries.
Furthermore, these boundaries differ for various resources.
Extending biosphere boundaries will alleviate certain concerns, while at
the same time enhancing others.
Even if jurisdictional management
objective differences could be overcome for areas within the United
States, problems would remain in the Canadian portion of the drainage.
Obviously other solutions are required if the Glacier/Waterton biosphere is
to meet its objectives
as acting as a benchmark against which
environmental conditions are gauged.
It is important to recognize that
people play an integral part in the establishment and management of
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national parks and protected areas as part of the biosphere (Eidsvik
1980). Prior to identifying possible management solutions, let us analyze
existing institutional frameworks and development activities.
THE EXISTING DEVELOPMENT SITUATION
The Flathead region above Flathead Lake was seasonally utilized by
Kootenai and Salish Indians prior to the 19th c e n t u r y . White settlement
slowly pushed north from Missoula via ferries plying Flathead Lake and
westward via the Great Northern Railway over Marias Pass.
This
settlement pushed towards the environs of the p a r k , but at a slow pace.
Mineral exploration, farming, tourism, and timber harvesting all played
various roles in this development.
Major coal deposits were identified
within the British Columbia portion of the basin by 1910 ( H i n t o n , B . R . ,
et. al. 1976).
A small coal mine of low grade sub-bituminous grade coal
was operated within the Coal Creek drainage in the Flathead National
Forest shortly following World War I until just before World War I I . Oil
seeps and the potential for gas and oil development have been identified
since the 1890s and were known to Indians in the region before this time.
A brief f l u r r y of activity took place around 1930 with at least two wells
being d r i l l e d .
Both wells proved to be d r y .
Additional periods of oil
and gas d r i l l i n g activity occurred in the early 1950s and 1960s as
technology increased the ability to look deeper and deeper into the e a r t h .
Timber harvesting, a major backbone of the economy of the basin today,
slowly expanded from sawmill centers relying f i r s t upon water for the
movement of logs and later upon cog railroads.
Ironically, the f i r s t
logging in the North Fork occurred in the vicinity of the Coal Creek
townsite where mature western white pine were cut down, but could not
be moved to the mills around Columbia Falls due to problems in floating
the logs down the North Fork.
Little white pine remains in the drainage
today.
Timber harvesting actually began in earnest after World War II
when the need for housing sharply increased and t r u c k s began to be the
primary means to haul logs.
The Canadian portion of the drainage
developed even more slowly, since a road was not constructed into the
drainage until 1962.
Major timber harvesting activities from both ends of the drainage have
been primarily responses to insects and disease within the f o r e s t s - - f i r s t ,
the spruce bud worm and t h e n , more recently, the pine bark beetle.
Gradually timber harvesting has been slowly increasing until today it is a
major use of the drainage.
Habitation similar to other types of resource utilization slowly expanded
away from the mainstem Flathead valley floor, although today it is
confined to an area of less than two percent of the North and Middle Fork
drainages.
Ranching peaked d u r i n g the Depression and slowly declined
until the early 1970s.
Since the 1970s, the number of inhabitants has
been slowly increasing, although primarily as second-home development in
response to people's desires and levels of affluence.
Tourism and recreation, the f i f t h major development activity threatening
the environs of the p a r k , has developed v e r y slowly, increasing most
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rapidly d u r i n g the decade of the 1970s somewhat parallel to second-home
development.
Where previously
this
recreational use was focused
primarily within the alpine areas of the p a r k , greater leisure time and the
desire for greater participation in the outdoors is expanding recreational
use throughout the entire basin.
THE CURRENT SITUATION
By 1980, the intensity of a wide range of development activities had
increased while at the same time biosphere designation had heightened the
need to maintain the ecosystem. The Sage Creek Coal Company L t d . has
requested approval to develop twin open-pit coal mines within 6 miles of
Glacier National Park (Sage Creek Coal Company L t d . 1982). Much of the
British Columbia portion of the North Fork drainage has been leased for
oil and gas development by Shell Canada.
Two exploratory wells were
drilled d u r i n g 1980. The North Fork and Middle Fork drainages within
the Flathead National Forest have been proposed for oil and gas
development. Seismic exploration has become a regular occurrence within
the Glacier View Ranger D i s t r i c t . Timber h a r v e s t i n g , while winding down
from a major pine bark beetle infestation that affected a million acres in
the drainage, threatens to reappear this time with spruce bark beetles.
Hydrologie criteria are near maximum allowable levels, or will be over the
coming decade, for the Glacier View Ranger District.
Similarly, the
British Columbia portion of the drainage may be v e r y close to these
limits, although no standards are recognized.
A spruce bark beetle
infestation within alpine basins could t r i p the balance unfavorably.
The
increased recreational use and second-home development similarly show
little sign of abatement.
While primary-home development has slowed
d u r i n g the recent recession, sales of recreational land continue.
The
growth of Western Montana and the major metropolitan center of Calgary
together serve to make the region's recreational resources accessible to an
increasing population seeking enjoyment of the outdoors.
Development activities by 1980 had clearly reached the point where the
core ecosystem comprising Glacier National Park was being threatened.
Only the Chattahoochee River National Recreation Area, the Cuyahoga
Valley National Recreation Area, and Prince William Forest Park were
considered to be more threatened than Glacier National Park (USDI,
National Park Service 1980).
Numerous individual mechanisms have been set up to address resource
issues within the basin, although none are directed towards threats to the
park.
Water quality standards regulated by the Montana Department of
Health and Environmental Sciences manage park waters as A - I - O p e n , the
highest
quality
classification.
These
standards
terminate
at
the
B.C./Montana border where British Columbia has no ambient water quality
standards. Similarly, the U.S. Clean Air Act and the Montana Clean Air
Act both manage Glacier National Park as a Class I airshed or highest
quality airshed.
Similar to water, British Columbia does not recognize
this airshed classification.
The Endangered Species Act provides a
mechanism to protect certain important wildlife species in the park such
as the grizzly bear, the Rocky Mountain wolf, the bald eagle, and the
peregrine falcon, although only federal actions t r i g g e r the act. A county
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comprehensive plan has recently been nullified in the courts, although
prior to that time, it has had only a negligible impact on private land
development. Most recreational development has occurred through sale of
large t r a c t s , occasional sales, and family t r a n s f e r s , which are each
exempted from government review. The National Forest Management Act
has directed the development of a comprehensive management plan for the
Flathead National Forest and offers tremendous potential to tie park
ecosystems with adjoining areas. This plan is c u r r e n t l y in d r a f t form and
will be available later this summer for indepth review.
British Columbia
c u r r e n t l y lacks forest-wide planning, although proposed air, water, f i s h ,
and wildlife basin-wide planning being undertaken through the Ministry of
the Environment offers the possibility of management direction for the
British Columbia portion of the drainage.
Although numerous regulatory mechanisms exist that address portions of
the biosphere's ecosystems, no overall coordination between either
agencies or resources is provided either within the United States or
Canada.
Regulations may or may not assess the regionality of impacts,
often times relying upon standards that may not be meaningful for the
system in question.
Too often decisions are based upon an inadequate
data base leading to unforeseen long-term adverse impacts.
These
cumulative
impacts,
under
existing
institutional
frameworks,
could
seriously
compromise
the
integrity
of the Glacier/Waterton
World
Biosphere.
The designation by Canada and the United States of both
parks as components of the world biosphere system presents a challenge
to both our countries to find a means to overcome these institutional
obstacles.

A POSSIBLE APPROACH TO THE SITUATION
Data is the key to any understanding of biosphere ecosystem boundaries.
The
Flathead
River
Basin
Environmental
Impact Study is making
significant strides in identifying the regional nature and extent of aquatic
and meteorological ecosystem boundaries.
Terrestrial ecosystems may
need additional effort although considerable progress has been made
through various species level studies. Additional regional efforts will be
needed for the Hudson Bay and Missouri River drainages.
Significant
ecosystem processes, key to maintaining the i n t e g r i t y of the biosphere,
need to be determined.
These ecosystem boundaries should be used to
identify land management responsibilities within these boundaries, and to
direct f u r t h e r research needs. Coordination between planning within the
biosphere and areas outside the biosphere, yet within the ecosystem,
needs to be accomplished. As a f i r s t step, standards utilized to measure
and manage ecosystem conditions need to be coordinated between Canada
and the United States. Any level of development that would diminish the
capability of the Glacier/Waterton biosphere to serve as a core benchmark
ecosystem should not be permitted. The unified forest management, with
its mandate for coordination, should form the focus for plan development.
The Ministry of the Environment's f i s h , wildlife, water q u a l i t y , and air
quality planning process should act as the Canadian catalyst for the
Columbia River drainage.
An international biosphere coordination and
management plan should then be implemented.
This plan needs to be
goal-oriented, relying upon detailed cumulative impact assessment that
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considers the entire range of development activities over a 5-year time
frame and their effects on t e r r e s t r i a l , aquatic, and air resources of the
region. Annual international plan reviews need to be conducted involving
a broad range of federal, state, provincial, and local resource managers.
Ongoing monitoring of ecosystem conditions and long-term research needs
should be identified as part of this plan development. Similar approaches
establishing regional boundaries and identifying external land management
structures for the Hudson Bay and Missouri River basin drainages could
be used to develop a complete Glacier/Waterton biosphere plan. It is only
through the implementation of meaningful plans that resource development
decisions will be made that will maintain the environment that is the
Glacier/Waterton World Biosphere.
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THE AGRICULTURAL PERSPECTIVE
Charles Russell
Twin B u t t e , Alberta
It is an honor to be asked to write and present an overview of the
biosphere program from an agricultural perspective.
Any issue dealing
with land holds a special interest for me, but as I wrote this I found it
hard to give a completely unbiased viewpoint.
I am a bit of an oddball
when it comes to land issues, but I come by it honestly. My mother's
father homesteaded some land that is still part of the family ranch that I
own and operate today. This was in 1904, which is not early compared to
a neighbor and fellow committee member, Rick West, who is here today.
His great-grandfather started ranching in the Mountain View area in 1892.
So Rick and his brother are the f o u r t h generation operating their ranch.
If you could see that beautiful layout on the edge of the Belly River
looking out across Waterton Park and into Glacier, most of you would join
me in envying him that piece of h i s t o r y .
My grandfather, Bert Riggall,
did not choose his original quarter section because of its agricultural
potential but rather because of its potential to satisfy his interest in
natural h i s t o r y .
The quarter is about 80 percent swamp and was teeming
with wildlife.
Interestingly, three species of big game have reinhabited
the area since he settled there.
Elk showed up in the 1930s, moose in
the '40s, and white-tail deer in the late '50s. There is more game in the
area now than there ever was in recent times.
Grandfather made a living operating a pack string and guiding wealthy
eastern clients hunting bighorn sheep, g r i z z l y , deer, and mountain goats.
Most of his hunting t e r r i t o r y was what later became Waterton Park. You
would t h i n k that if anyone had a stake in keeping that area as part of
the province it would be my grandfather, but he supported the concept
of the national park and helped establish i t . When Kootenai Brown sent
the f i r s t proposal for a park to federal government officials in Ottawa it
was illustrated with granddad's photographs.
Although he established
another hunting t e r r i t o r y north of the Crowsnest Pass, he started
specializing in summer pack t r i p s in the park and southeastern British
Columbia for the families of his hunting clients. Bert Riggall was a born
teacher and each t r i p was a seminar in botany, nature photography, and
the general art of self-sufficiency in wild c o u n t r y .
This became a
tradition that lasted 60 years. My father, Andy Russell, started guiding
for my grandfather in 1935 and took over the business in 1946, which was
the year I was five and the year I was introduced to the mountains. I
can still recall almost every day of that three-week pack t r i p .
In the late '50s much of the wilderness started to be opened up by oil
and gas exploration.
Because of the standard of wilderness experience
we were used t o , it was d i f f i c u l t to adapt to the new era of competing
with four-wheel d r i v e s .
Despite the trend outside the parks, Waterton,
which our ranch borders, has stayed intact and, in my opinion, become
even more precious.
Eleven years ago I took over this small ranching operation.
It is not a
v e r y productive r a n c h , being mostly poplar forest, but our meager living
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is supplemented to a considerable extent by our way of life,
Glacier/Waterton park is definitely a large part of this supplement.

and

That is not to say there are not also problems that go along with living
next to a national p a r k .
Many of my colleagues would have a hard time
identifying with any of what I've said so far and I t h i n k many would j u s t
as soon have seen the park left as part of the province. There are some
problems that have been identified for many years, but have never really
been addressed by everyone concerned.
Tony B u l l , who was the
superintendent at the time Waterton was designated a biosphere reserve,
was the f i r s t to suggest that perhaps the program could be of value to
industries surrounding the p a r k .
He especially thought that this
worldwide
strategy—the
biosphere
reserve — might
enhance
the
relationships between parks and adjacent lands.
Rick West and I
attended a meeting in April of last year that was called to introduce these
ideas. We thought they had potential, but I was disappointed that more
of i n d u s t r y was not interested enough to be represented. With Tony Bull
being appointed Assistant Deputy Minister for Environment in Ottawa, I
was skeptical that we would have two superintendents in a row who would
be sympathetic to the program.
I was w r o n g !
Bernie Lieff took over
r i g h t where Tony left off by getting a committee organized to introduce
the Man and Biosphere Program to the surrounding landowners.
The
committee (Bernie, Rick, myself, and a couple of other ranchers) drew up
a questionnaire to get a few insights into what people thought were the
advantages and disadvantages of living on and managing a livestock
operation next to the p a r k .
This was mailed out as part of a package
that included explanation of the biosphere reserve program and a
brochure outlining the threatening knapweed infestation of our area.
This was intended to be an example of the possible information exchange
that could exist between the provinces, p a r k s , and ranchers within the
biosphere reserve program.
I wanted to use the results in this paper so
I could present a cross-section of opinion on how my colleagues receive
the idea and how they thought the concept could be of benefit to the
ranching i n d u s t r y .
The returns on the questionnaire were rather
disappointing.
In two months we had recieved only four replies to the 49
queries we sent out.
It is not fair to draw conclusions from questions
that were not answered, but I t h i n k it safe to say that there seems to be
an inherent d i s t r u s t , maybe even a resentment, towards the park that
has built up over the years and most landowners f i n d it d i f f i c u l t to see
where a new program would offer anything d i f f e r e n t , especially a program
that was concerned about man's use and abuse of the land. Most of us
would like to t h i n k that we never abuse the land o r , if we do, it is for a
very short term in a desperate effort to keep from s t a r v i n g .
For many years frustrations have been voiced about problems brought
about by elk, which can cause v e r y definite economic grief by hanging
out in green feed crops in the summer and taking refuge in the park
when the hunting season opens.
Later in the winter, when the weather
t u r n s severely cold, herds of several hundred elk will venture out of the
park again to feed on haystacks.
Over the years systems have been
worked out to lessen the damage caused by these animals. The Fish and
Wildlife Branch of the Alberta provincial government has supplied
stock-fencing materials, noise-making devices, and have continued to t r y
different hunting seasons and permits to increase the kill and/or keep the
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elk in the park d u r i n g the critical times of year. The combination of all
these efforts certainly has helped, but there may always be a certain
number of ranchers who will resent sharing any of their forage with elk
that they identify as park animals.
However, I t h i n k most of us are
willing to have a certain number of elk on our pasture lands and to mend
a few holes in the fences when they drag their feet.
Until now there has been great d i f f i c u l t y in getting together on various
federal, provincial, or local issues.
As I mentioned earlier, one good
example of how a biosphere committee could b r i n g all of the local people
together is illustrated by the problem of knapweed, which was probably
introduced into the park on t o u r i s t cars from Montana. For six years the
park staff has been working v e r y hard to control the weed, within
parameters thought p r u d e n t ; and, as a result, they have become local
experts on the problem. On several occasions wardens have spotted the
plant growing in isolated occurences in the province and alerted the
d i s t r i c t agriculturalist about the problem.
Several of us who live near
the park have become familiar with the plant so that we can spot it if it
does spread out on to our land.
Because of this cooperation there is a
better chance that knapweed will be controlled in Alberta. The biosphere
program could make this sort of t h i n g even more efficient.
Water is a very important resource to us in agriculture as it is to many
other industries and individuals and many of us have become concerned
about the watershed along the eastern slopes of the Rocky Mountains.
Sine 1977 many thousands of acres of forest have been affected by a
pine-bark beetle epidemic.
Quite n a t u r a l l y , the Alberta Forest Service
has been v e r y concerned about what can be done to offset the damage to
the forest i n d u s t r y .
At the pine-bark beetle symposium held a year and
a half ago in Coleman, A l b e r t a , there was concern and criticism expressed
by foresters over the "do nothing" policy adopted by the national parks
on both sides of the U .S./Canadian border.
The f o r e s t r y officials seem
concerned t h a t , in this and many other instances, nature's way is much
wanting.
It became policy to salvage the affected trees in the Bow-Crow
Forest south of the Crowsnest Pass as a result of the epidemic.
The
practice of clear-cutting the affected forest is questioned by many people
concerned about the watershed, especially when the product is marginal
economically due to the blue-staining of the wood when killed by beetle
larvae and the whole lumber i n d u s t r y is c u r r e n t l y in a depressed
situation anyway.
I have noticed while hiking in Waterton that there is
substantial growth of spruce and alpine f i r in beetle-kill areas, often as
much as 15 feet t a l l . These two species are the natural successors to the
relatively short-lived pine. When the large areas of affected pine in the
forest reserve to the north of the park are clear-cut this understory of
spruce and f i r is disregarded by the logging crews and the area scarified
so it can be replanted.
On one hand we have national parks being
criticized for lack of management and on the other we have the Forest
Service also criticized for too much management.
It seems to me that
there are many questions about this situation that could be answered in a
relatively short time, say 5 to 10 years, if a study were to be conducted
f a i r l y soon. Is it not an ideal situation for half of this study to be done
in a non-manipulated forest in the Waterton Biosphere Reserve and the
other half to be conducted in the Bow-Crow Forest that is about to be
logged for salvage purposes? The logged area would not necessarily have
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to be part of the reserve; it would only be necessary to get the
permission of the i n d u s t r y using it for the s t u d y . It would expect t h a t ,
due to their strong conviction that they are managing their end in the
best interests of the i n d u s t r y and f u t u r e generations' needs, the Alberta
Forest Service would be glad to cooperate.
Perhaps the biggest threat to the agricultural community that arises from
being situated next to a national park is the potential for development by
those who wish to capitalize on the many thousands of people attracted to
the area by the park each year. It is not fair to say that it is the park
that creates all this pressure; the area is beautiful enough to be very
attractive to recreationists whether the park is there or not, but the
park undoubtedly increases the t r a f f i c .
Much additional pressure has
been avoided by Waterton not having catered to the downhill ski business
as Banff and Jasper have.
Even so, I believe that we would have long
since seen major changes in the landscape and land use adjacent to the
park if it were not for the Oldman Planning Commission. The commission
has been very helpful in developing a regional plan that puts the
emphasis on the preservation of agricultural land and thus safeguards the
area against indiscriminate land development for recreational purposes. I
see this as a v e r y precarious situation because of several possible
scenarios that could rapidly change the whole p i c t u r e . One possibility is
a change in government to one that does not support land use planning
and another would be a major downturn in the agricultural economy,
which might cause many to consider other land uses like recreation in
order to capitalize on increased land values. This to me would be a great
shame because one of the most appealing characteristics of our area is the
harmonious landscape resulting from traditional patterns of land use.
It seems that when there is preoccupation with economic conditions,
concerns for the environment become less important and conservation an
economic l u x u r y . Local ranchers, when visiting the p a r k , remember when
they had grazing leases and see it as a waste not to use all that grass.
Forestry people t h i n k it a waste to let beetle-killed pines blow over.
Petroleum engineers wonder if there are still oil reserves left below Oil
C i t y , the site of the f i r s t producing oil well in western Canada which is
now within the p a r k .
In summing up I would like to point out that there seems to be important
differences in how people feel toward their land and consequently in their
feeling of responsibility towards it and f u t u r e generations.
There are
many people who, on reading their rights of ownership, suddenly t h i n k
that something has been taken away.
The t r u t h is that there have
always been some great misunderstandings about the responsibilities of
owning land.
It is clearly a myth that a man can use his land any way
he pleases. There are countless ways a person's land is regulated by the
government.
It is evident that "absolute property r i g h t s " in land are no
longer acceptable to society and that land is a resource that must be
managed in the interests of all citizens and not simply a commodity to be
bought and sold.
I like the concept that we do not inherit our land from our ancestors, but
rather we borrow it from our c h i l d r e n . For me there is a lot of security
in knowing that much of our ranch land is duplicated within the biosphere
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reserve, from the large area of poplar forest east of Knights Lake out
across the fescue prairie that sweeps into Bellevue Ridge. Our children
might need this few acres of unmanipulated preserve to retrieve some
species of forage that we thought unimportant.
And if, by chance, we
do overlook a few things in our brief stewardship of our land, at least we
had the foresight to set aside these areas of the world to help ensure the
i n t e g r i t y of the biosphere.
Fellow Ranchers:
The Waterton Park has recently been designated by the world organization
UNESCO, as a biosphere reserve.
The establishment of this type of a reserve creates a unique
between the park and surrounding ranchlands.

situation

We as ranchers are exploring what possibilities and opportunities could
arise from the establishment of this biosphere reserve and to what extent
it is practical to become involved in its program.
We have estabished a Waterton Biosphere Reserve Organizing Committee to
guide this work.
Its leadership includes:
Charlie Russell
Rick West
Jean Jenkins
Tom and Frankie Jenkins
Bernard Lieff
Max Winkler

Co-Chairman
Co-Chairman
Secretary Treasurer
Member, Landowners
Member, Waterton Lakes National Park
Member, Waterton Lakes National Park

The enclosed questionnaire is intended to gain your opinions and insights
as to how we as landowners can utilize the biosphere reserve.
For your information we have enclosed an explanation of the Biosphere
Reserve Program.
The knappweed brochure enclosure outlines the
threatening knappweed infestation in our area, an example of the possible
information exchange that can exist between the provinces, park and
ranchers in the biosphere reserve program.
We believe this is an exciting opportunity for we as ranchers to have
access to useful information and to initiate research concerning our area
by utilizing the biosphere program. We thank you for your co-operation
in this fact finding s t u d y .
Co-Chairman
Co-Chairman
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WILDLIFE MANAGEMENT IN GLACIER NATIONAL PARK
A REGIONAL PERSPECTIVE
C . J . Martinka
Glacier National Park
West Glacier, MT 59936
National parks play an important role in the conservation of many native
wildlife species.
Management to perpetuate the i n t e g r i t y of natural
ecosystems is a unique feature of park wildlife programs.
Unfortunately,
the habitats of these protected landscapes frequently fail to provide a
complete spectrum of individual species requirements.
Park size,
location, and configuration are the principal factors contributing to this
dilemma.
It follows that many park wildlife management plans require a
regional perspective for effective implementation.
Glacier National Park is considered typical of the larger parks in North
America.
The park encompasses 4,100 km of mountainous terrain in
northwestern Montana.
Wildlife habitats include an extensive core of
alpine tundra
bounded by coniferous forests at lower elevations.
Shrubfields, aspen groves, grasslands, and riparian communities provide
diversity within the forest zone.
Park boundary location favors the
retention and protection of relatively intact t u n d r a habitats. In contrast,
the boundary transects lower reaches of the coniferous forest zone where
key wildlife habitats are often situated. Boundary locations rather than
park size or configuration probably represents the greatest threat to
indigenous wildlife populations.
The park is c u r r e n t l y inhabited by 275 native terrestrial wildlife species
including 216 birds and 59 mammals. An additional two native mammals,
mountain bison (Bison bison athabascae) and mountain caribou (Rangifer
tarandus caribou) are missing from the park fauna.
Two additional
b i r d s , starling (Sturnus v u l g a r i s ) and house sparrow (Passer domesticus)
are present in park habitats and represent the only introduced wildlife
species. The grizzly bear (Ursus arctos), grey wolf (Canis l u p u s ) , and
bald eagle (Haliaeetus
leucocephalus) are listed as threatened or
endangered in the contiguous United States.
The remaining fauna is
considered to be relatively p r i s t i n e .
This paper discusses the evolution of wildlife management in Glacier
National Park using the case history of an elk (Cervus elaphus) herd to
illustrate key points. The scenario for a single species is subsequently
expanded into a management classification for all park species.
Finally,
management options for the various categories are presented along with
potential limitations to successful implementation of field programs.
HISTORY OF A PARK ELK HERD
A relatively distinct herd of elk spends each winter on the northeastern
periphery of St. Mary Lake.
The winter range is characterized by an
interspersion of aspen groves, coniferous forests, and bunchgrass
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meadows.
High winds help to prevent snow accumulations on meadows
and elk commonly use these areas for f o r a g i n g . Severe weather and deep
snow occasionally cause elk to d r i f t across the park boundary where they
are subjected to hunting throughout the winter.
Wildlife census records
and narrative reports provided data and other useful information about
the wintering elk h e r d .
Small numbers of elk apparently inhabited the area after establishment of
the park in 1910 (Bailey and Bailey 1918).
Annual reports suggest a
concern for the herd but quantitative estimates of herd size were not
available until 1932 when 55 elk were counted on the winter range. From
1932-82, significant trends occurred in the numbers of elk observed on
the winter range (Figure 1 ) .
For the most p a r t , these changes are
readily
explained
by
the various
artificial
or
natural
pressures
experienced by the wintering elk.
Establishment of the park provided protection during the early years but
herd numbers increased slowly due to initial size (Table 1 ) .
Institution
of artificial winter feeding d u r i n g the early 1930s seemed to provide an
impetus for a significant herd expansion, which continued for 18 years
from 1932-50.
Predator control programs were also active d u r i n g this
period and there was little mention of hunting mortality adjacent to the
park boundary.
The rate of expansion was unusually h i g h , suggesting
that a combination of factors contributed to the numerical health of the
herd.
The wintering herd reached a maximum of 558 elk in 1950. Concurrently,
concern was expressed about forage deterioration and hunting losses
adjacent to the park boundary increased substantially.
In fact, the
existing data suggest that these losses arrested, and possibly reversed,
the rapid herd expansion of the previous decades. In 1953, a park plan
to f u r t h e r reduce herd size t h r o u g h direct removal and harassment was
formulated using an estimated 950 elk as a basis for the program. The
plan was operational from 1954-65 and effectively reduced the herd to
about 200 animals by the end of the period.
From 1965-82, a policy of natural regulation has been in effect.
During
the period, the herd f i r s t declined, then entered a period of sustained
expansion.
The decline was precipitated by a massive natural drowning
that reduced wintering numbers significantly (Martinka 1972). Expansion
d u r i n g the ensuing decade was less dramatic than from 1932-50, a
probable reflection of the absence of supplemented feeding and predator
control.
There was also evidence that hunting mortality near the park
increased as herd size approached 300 at the end of the 1970s.
Historical trends of the St. Mary elk herd illustrate the effects of various
management regimes on national park wildlife populations.
Programs to
provide
protection or enhance nutritional status increased wildlife
numbers.
Programs designed to accelerate mortality reduced numbers.
Both tactics were complicated by the presence of the park boundary and
the lack of coordinated management adjacent to the p a r k . Moreover, the
continuing effects of natural population controls added to the complexity
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Fig. 1. Population trends of the St. Mary elk
herd as determined from periodic winter counts
from 1932-82.

en
O

Table 1 . Estimated rates of population change for various management
periods during the 1910-82 history of the St. Mary elk herd in
Glacier National Park, Montana.

Period

Management
Category

1910-1932
1932-1945
1953-1966
1967-1971
1973-1982

Protection
Enhancement
Control
Event
Recovery

Elk Count
Exti"ernes

Number
of Years
22
13
13
4
9

10*
55
350
205
90

55
455
116
90
297

Rate of
Change
0.078
0.156
-0.056
-0.191
0.110

Correlation
Coefficient
1.00
0.98
-0.79
-0.91
0.94

* Estimated for computational purposes.
of management by human intervention.
Finally, the lack of precise
biological data on population numbers, p r o d u c t i v i t y , and mortality tended
to exaggerate management requirements.
MANAGEMENT CATEGORIES FOR PARK WILDLIFE
Elk represents one of many wildlife species that may require active
management in a large national p a r k .
Their status as a game animal
adjacent to the parks as well as their potential for biotic impact have
prompted attention on a p r i o r i t y basis.
However, it seems likely that
other species will become important as human values, judgments, and
perceptions
shift
in
future
years.
Developing
and
implementing
management plans for each species will be an ecologically and politically
cumbersome task with numerous pitfalls.
In contrast, management by
category offers an attractive alternative with distinct potential for
benefiting regional wildlife populations.
Resident Species
This category occupies ecological niches and completes life cycles entirely
within park boundaries.
Populations tend to be regulated by natural
processes with fluctuations dependent upon natural events. Home ranges
are comparatively small with habitat requirements relatively simple. Their
security as viable populations is largely dependent upon park size.
Mountain goats (Oreamnos americanus) provide an exceptional example of a
secure resident species in Glacier.
They are closely associated with the
extensive alpine habitats, occur in ample numbers, and suffer little from
human presence (Chadwick 1977).
Populations are relatively stable and
natural deaths of goats contribute to the welfare of secondary consumer
populations.
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Pine martens (Martes americana) are another resident species that benefits
from the presence of extensive coniferous forests within the park
( B u r n e t t 1981).
However, population regulation involves dispersal and
younger animals frequently leave the park environment.
For this and
other similar species, the park may thus act as a reservoir for a larger
regional population.
Regional Species
This category occupies ecological niches and secures life requirements
that extend beyond park boundaries.
Populations are influenced by the
protected park habitats but are also subjected to various human pressures
in adjacent areas.
Home ranges are generally large and habitat
requirements more complex than for resident species.
Security is
enhanced by park size and regional management treatment.
The category is complex with some species exhibiting both resident and
regional characteristics.
Grizzly bears (Ursus arctos) are a typical
example in that some bears spend their entire lives in the park while
others occupy home ranges that extend beyond the park boundary
(Martinka 1982). Parkwide densities are low (1 per 21 km ) and seasonal
movements to preferred habitats often extensive.
In addition, dispersal
from the park is one means of natural population regulation.
These
factors suggest that the park may lack sufficient size to assure long-term
protection of a viable grizzly bear population.
Elk, white-tailed deer
(Odocoileus v i r g i n i a n u s ) and mule deer (O. hemionus) exhibit similar
traits but their population numbers provide a more substantial base for
f u t u r e security.
Grey wolves and wolverines (Gulo luscus) represent t r u l y regional
species.
Their
trophic
position
as secondary consumers
requires
movements over large areas to assure efficient exploitation of available
foods.
Most certainly, the natural dynamics of park ecosystems foster
the conservation of these species. However, most evidence suggests that
larger areas are probably necessary for sustained occupancy by viable
populations.
Transient Species
This category secures limited but nonetheless essential life requirements
within the p a r k .
Population levels are thus determined by habitat
conditions over
large geographic
areas.
Seasonal migration is a
characteristic of these species and occupancy of park habitats occurs on a
temporal basis.
Security is enhanced by regional management and may
require continental treatment.
Many species of birds are appropriately listed in this category. Seasonal
use of park habitats for nesting and rearing young is a characteristic
pattern for species such ar the gray crowned rosey finch (Leucosticte
tephrocotis), varied t h r u s h (Ixoreus naeuius), and common loon (Gavia
immer).
Other species such as the bald eagle may find critical food
sources within the park at certain times of the year (McClelland et al.
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1982).
Populations cannot be sustained without conservation of essential
habitat elements beyond the park boundaries.
Segments of regional species populations may also be placed in this
category.
For example, it is suspected that white-tailed deer, which
spend most of the year in Canada, may move onto park habitats during
the critical winter months.
Elk and mule deer exhibit similar traits on
the southern periphery of the p a r k .
These situations are somewhat
different from the regional category in that a major portion of essential
habitat is located outside of the p a r k .
Other Categories
Two other situations are often encountered in national parks.
In some
areas, exotic species have been introduced and have become established
as part of park wildlife communities.
Most cases are regarded as
ecologically damaging but the issue is complex and human values often
play a key role in defining management goals.
A second situation
involves the presence of incidental species. They generally play no role
in ecosystem function and there
is little justification for
active
conservation programs.
They may add to the aesthetic values of parks
and could conceivably be precursors of more general changes in regional
environment.

OPTIONS FOR REGIONAL MANAGEMENT
The multiplicity of wildlife population requirements suggests the need for
a comparable array of management programs at the park and regional
levels.
While this may be desirable, the cumbersome nature of such an
effort has already been brought to l i g h t .
Fortunately, the spectrum of
management concepts available to park managers and their regional
counterparts is rather limited. When applied in concert with the various
species categories, coordinated regional management becomes a realistic
goal.
Natural Dynamics
Park resident species and regional species with aesthetic values are for
the most part capable of managing themselves.
Population levels tend to
fluctuate within limits set by various ecological, biological, and/or
behavioral factors.
Each species therefore f u l l y contributes to the
natural i n t e g r i t y of ecosystems.
The concept works efficiently within
parks and is a significant contributor to the accomplishment of natural
area goals.
Its applicability decreases where humans consume or
otherwise d i s r u p t
ecosystem components or processes (Peek 1980,
Caughley 1982).
Refuge Dispersal
Some park resident species are partly regulated by social mechanisms that
cause dispersal of subordinate individuals.
In situations where species
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have u t i l i t y value adjacent to the p a r k , a cropping strategy may be
appropriate. This option is unique in that both park and regional goals
can be accomplished.
A data base is required to identify dispersal,
quantify its magnitude, and determine allowable cropping levels near the
park.
Concurrent Uses
Regional species with u t i l i t y values adjacent to a park usually require
compromise management.
Park managers must recognize that cropping is
a legitimate use and that the i n t e g r i t y of park ecosystems may suffer.
In
t u r n , regional managers must recognize the intrinsic values of parks as
well as their contribution to regional wildlife populations.
Programs that
avoid excessive cropping and/or restrictions of natural movements are
essential.
Key Habitats
Transient species often have specific habitat requirements within a p a r k .
In these situations, it may be necessary to implement active programs to
perpetuate these conditions. The nature of these programs is likely to be
controversial since species rather than ecosystem management is stressed.
At the same time, species survival may be dependent on park programs in
situations where regional habitats have been destroyed (McClelland et a_[
1982).
Other Concepts
Other forms of management may also be required in parks and adjacent
lands.
Extirpated species are a logical consideration for reintroduction
while exotic species are likely in need of control.
Important ecological
processes such as wildfire may be missing even though they are an
important part of wildlife habitat.
Finally, behavioral changes in
response to the increasing presence of humans is becoming evident among
certain species.
These and other concepts will undoubtedly increase in
importance d u r i n g f u t u r e years.
DISCUSSION
The management of park wildlife populations is a complex issue that
requires application of both biological and ecological principles. For many
species, these principles must be applied on a regional basis to assure
that population needs are f u l l y addressed.
It follows that wildlife
populations are frequently subjected to more than one management concept
in the v i c i n i t y of parklands. Multiple concept programs can generally be
considered practical where ecosystem theory is practiced in a judicious
manner (Caughley 1976, 1977).
The potential effectiveness of park wildlife management is largely
dependent upon size, location, and configuration of the protected area.
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Adequacy of these factors generally assures the conservation of resident
species and provides a strong base for management of regional species.
Unfortunately,
many parks are beginning to experience
terrestrial
insularization, a process that will likely increase extinction rates for
regional species. It is therefore essential that potential insular effects be
identified and responsive programs developed to assure conservation of
sensitive species.
Transient species present a significantly greater challenge to park wildlife
managers.
These species have critical habitat elements dispersed over
extensive areas. Conservation of each element is essential yet it is likely
that only one may be located within a p a r k . Park management is thus in
a position to assist but not control the security of transient wildlife. The
task is frequently complicated by lack of information about individual
species and their requirements.
Nonetheless, success with waterfowl
demonstrates management of transients is a realistic goal.
There are a number of obvious limitations to the regional management
concept and its potential for success.
For example, a wildlife population
may be below its minimum viable size and thus subject to the whims of
statistical chance (Franklin 1980).
In this case, provision of ample
habitat and total protection for the species will likely not produce desired
results.
In contrast, a deteriorating habitat may cause a relatively
abundant species to occupy dispersed remnants of suitable vegetation
where insular effects and/or security become important limitations. These
and other scenarios demonstrate that some problems may not be
resolvable, regardless of need.
An additional reality in the management of wildlife resources is the need
for considering social, economic, and political factors d u r i n g the planning
process.
Indeed, these factors complicate the process and are thought
by some to detract from prudent judgments. At the same time, it might
be argued that they are the very ingredients needed to develop and
implement successful regional management plans. After a l l , humans are a
part of regional ecosystems and, with the exception of p a r k s , play a
significant role in the functioning of those ecosystems.
Exclusive
consideration of human elements is mitigated by the provision of a
comprehensive data and information base about regional wildlife resources.
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A REGIONAL PLANNING PERSPECTIVE
Ted J . Nicholson
Oldman River Regional Planning Commission
Lethbridge, Alberta
INTRODUCTION
It has been suggested that in order to be viable a biosphere reserve
"must have adequate long term legal protection" (IUCN 1979, 3 ) .
If a
reserve consists solely of a national park or similarly exclusive ownership
and j u r i s d i c t i o n , this condition can be readily achieved.
However, if
other lands are involved, then various social, legal, and institutional
concerns must be considered conspicuous, among them the r i g h t of
government to regulate land.
Some of these concerns are reviewed here in the context of land use
management. The experience of a regional planning agency in creating a
buffer zone for Waterton Lakes National Park is described as an example
of what "adequate long term legal protection" may involve.
Finally some
alternatives to the regulatory process and the need for f u r t h e r research
in this aspect of land use management are presented.
PRIVATE PROPERTY AND THE PUBLIC INTEREST
The traditional perception of land as a commodity with economic value is
still v e r y s t r o n g . The associated perquisites of landownership have been
described as a bundle of rights embracing "a complex mass of powers,
claims, responsibilities and protections, where most of the rights belong
to the owner of the l a n d , " subject to certain o v e r - r i d i n g rights retained
by government (Boylen 1975, 1 ) . Although in recent years this has been
challenged by arguments that land is a resource or even part of the "life
support system" (Page 1976, 27) the concept of ownership remains
paramount.
The premise behind government's " o v e r - r i d i n g r i g h t s " is that it acts in
the public interest.
Two frequently invoked examples of these rights
are:
eminent domain--the r i g h t of government to acquire private property
for public use, and
the police powei—the r i g h t to regulate land uses.
The f i r s t might involve either acquisition of an entire parcel, perhaps for
a p a r k , or acquisition of the r i g h t to a registered easement or
r i g h t - o f - w a y across a parcel of land to accommodate, for example, a
highway or an electrical transmission line.
The second r i g h t , the
regulation of land uses, is often delegated to local government in
inhabited areas, particularly urban communities.
In . exercising these prerogatives it must always be asked: when does the
public interest o v e r - r i d e private property rights and, second, is
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acquisition or the regulation of uses more appropriate in
situation? One suggestion that addresses both questions states:

a

given

regulation without payment of compensation to the property
owner affected is valid 'to prevent a public harm' (while)
acquisition with payment of full compensation is required to
'provide a public benefit, 1 (Piatt 1976, 30).
This is fine if the "public harm" is something as obvious as, say,
polluting a watercourse; in that case the polluter pays. Conversely, if
land is selected for a new park or highway the owner is entitled to
compensation.
It could be argued that the lands adjacent to the "core
area" of a biosphere reserve could qualify in either category.
The
introduction of regulations would be justified as a means of preventing
land uses that might be harmful to the reserve. However, the according
of special status to these lands could also be construed as a "public
benefit" in the sense that this phrase applies to biosphere reserves in
general.
This is one variation of the dilemma environmental protection
poses for political decision-makers, the experts who advise them, and the
courts who have to rule on the subject if litigation occurs.

LAND USE MANAGEMENT AND REGIONAL PLANNING
There are other dilemmas associated with land use management.
The
tradition in North America is to assign various branches of senior
government ( i . e . , federal, provincial, or state government) responsibility
for
resource
management,
conservation
of
parks
and
wildlands,
environmental protection, and the administration of sparsely populated
areas.
On the other hand, land use planning for urban areas is
delegated to local governments.
Out of this tradition each group has
evolved a steadily growing cadre of professionals and ever more
sophisticated
approaches to their
respective spheres of land use
management. Two phenomena that have accompanied this situation should
be noted.
The f i r s t has been the v i r t u a l absence of land use management in rural
areas.
Surrounding the cities and extending to the edges of the
wilderness lies a vast hinterland of small communities and agricultural
areas with few land use controls and even fewer professionals familiar
with its needs.
The second phenomenon is the tendency of each
j u r i s d i c t i o n , urban or otherwise, to behave as though it were a closed
system even though it is invariably linked to one or more other systems.
The pressures for change and development in an increasingly integrated
and mobile society have made the interrelationships that have always
existed between urban land, h i n t e r l a n d , and wildland more visible and
more complex.
Land use planning is rapidly being introduced to rural
areas, and jurisdictions are becoming aware of one another's existence.
An issue affecting both situations is the question of centralized versus
decentralized decision-making.
Proponents of the second argue that
because each community is unique, local decision-making is not only
quicker, but more responsive to local concerns. The opposing argument
is that since many regionally significant problems — physical, social, and
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environmental — are "beyond the capacity of local governments acting
along" (Bosselman 1974, 3 ) , new institutional arrangements are needed.
What is involved are "the classical issues of political philosophy, namely
who should make and at what levels of government, what kind of
decisions, for how large a social u n i t " (Baeyens 1977, 509). One result
has been a variety of innovative institutional approaches in North America
in recent years.
An example is the regional planning agency that typically serves a
number of local jurisdictions in either a metropolitan or non-metropolitan
milieu. These agencies tend to have an advisory or coordinating role; a
few may have regulatory powers as well.
While the creation of such
agencies relieves certain problems and provides a worthwhile institutional
resource, it does not, by itself, resolve the jurisdictional issue. In some
cases they are seen as i n t r u d i n g o n , if not actually threatening, other
interests including landowners, local governments, other special purpose
agencies, and various branches of government. An agency's effectiveness
will be influenced by how responsive it is to those affected by its
activities and by how well it can requite the policies of other
jurisdictions.
It is in this context that the protection of lands adjacent
to Waterton Park will be examined.

LAND USE MANAGEMENT ADJACENT TO WATERTON
The lands adjacent to Waterton in Alberta include both rural and wildland
areas.
There are two
rural
municipalities, a forest reserve, a
provincially owned grazing reserve and a small "timber limit" ( i . e . ,
forest) belonging to the Blood Indian band.
Land uses in the municipalities are dominated by ranching. There is also
some oil and gas exploration, two sour gas sulphur extraction plants, a
commercial campground, and a few non-farm residences. The portion of
the forest reserve close to the park is c u r r e n t l y zoned as either "prime
protection" (all lands above the 1,980 meter contour) or "recreation."
Both are f a i r l y restrictive categories under the province's land use
management policy for the "Eastern Slopes" of the Rockies. The grazing
reserve is zoned "multiple use." Both rural municipalities have their own
land use by-laws with non-agricultural uses largely r e s t r i c t e d .
The
undeveloped timber limit is federal land, administered by the Blood Indian
band.
At the regional level there is a public health unit and a regional planning
agency, the Oldman River Regional Planning Commission (ORRPC).
The
policy-making body of the commission is composed of elected local
government representatives appointed by their councils.
A total of 41
municipalities in southwestern Alberta are represented, including the two
adjoining Waterton.
Both local governments and the commission are
subordinate to various provincial departments with respect to such land
use related functions as t r a n s p o r t a t i o n , environmental protection, game
management, and resource development.
In summary there are a multitude of jurisdictions in the immediate v i c i n i t y
of Waterton. Although there are informal contacts among the staffs
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involved, more consultation and coordination of land use policies
undoubtedly be beneficial.

would

PROTECTING THE ACCESSES TO WATERTON
Regional planning commissions in Alberta have four statutory functions:
to advise and assist local governments in land use planning, to administer
provincial subdivision regulations, to encourage public involvement in
planning, and to prepare a regional plan. The ORRPC adopted its f i r s t
regional plan in 1974; its second one is c u r r e n t l y in d r a f t form. The
majority of the policies were cast in the form of recommendations.
The
regulatory policies were mostly concerned with conserving the agricultural
land base considered vital to the region's economy.
An exception was the designation of a special protection area adjacent to
Waterton park since a major concern at the time was apprehended
"pressure to develop new t o u r i s t facilities adjacent to the park and along
the main approaches to i t . " The commission's interest was in protecting
the park and its approaches as a regional resource, in the sense that
over half the visitor use orginated in the region. The key part of the
policy stated t h a t :
No new development, other than agricultural and travel trailer
accommodation, shall take place:
(a) within ten miles of the boundary of Waterton Park, and
( b ) within one mile of Highway 5 and Highway 6 for a distance
of twenty miles from the boundary of Waterton Park
(ORRPC 1974, 60).
The restriction was an interim policy pending f u r t h e r s t u d y ; it was felt a
subsequent
amendment with fewer
restrictions
would be feasible.
Meanwhile,
it effectively provided the "long-term legal protection"
required for a biosphere reserve.
At least this appeared to be the case until November 1980, when the
entire section was deleted from the plan as part of a general review and
amendment of its rural land use policies. A substantial proportion of the
landowners whose property was affected by the policy convinced the
commission that the restriction was an unacceptable imposition on the their
property r i g h t s . In effect they successfully argued that the police power
was being unfairly and unnecessarily applied.
The change had no apparent impact on land uses in the area, partly
because there has been little pressure for development and partly because
other constraints at the local, regional, and provincial levels probably
discourage speculative activities such as premature subdivision.
Two
questions remain:
was the 1974 policy justified and can the adjacent
lands be considered protected?
In retrospect the policy was warranted since
had no local land use control and protecting
seemed a reasonable objective.
The policy
stable pattern of existing land uses; in fact
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at the time one municipality
the park as a regional asset
did not interfere with the
it was largely ignored until

publicity over the refusal of a subdivision application drew attention to
it.
The opposition focused on such concerns as the perceived rights of
the landowner, foregone market opportunities, and the threat to local
autonomy by a regional agency.
However, because restraint by the commission proved unacceptable does
not mean no protection is necessary. The two years since the policy was
repealed is far too short a time span on which to draw any conclusions.
It becomes a matter of considering practical alternatives. These, in t u r n ,
must have regard to various perspectives of a national park and its
f r i n g e areas.
PERSPECTIVES OF PARK AND NON-PARK
A national p a r k , its adjacent lands, and their relationship can be
examined from three perspectives:
the physical, the social, and the
jurisdictional.
There is no physical barrier separating the piece of real
estate labeled " p a r k " from neighboring non-park lands.
A i r , water,
smoke, d u s t , and wildlife of all kinds move freely between the two and
continually interact.
Yet in a social or cultural sense users and non-users alike recognize that
a park has an innate societal value and often evokes strong feelings of
stewardship.
By contrast, it is quite acceptable to exploit, in the
broader sense of the t e r m , non-park areas. Individual attitudes towards
the regulation of exploitative activities may range from unfettered
development to s t r i c t conservation, but usually stop short of the
preservation ethic associated with a national park or similar area. Aside
from these broadly held perceptions, a strong sense of community and a
desire to protect a traditional way of life may exist among the residents
of a nearby non-park area. Since all of these perceptions can influence
land use management policies it is necessary to be aware of their effect.
Finally there is the jurisdictional perspective. Normally a major park will
have a separate and f a i r l y autonomous j u r i s d i c t i o n . There are exceptions
such as the Adirondack Park Agency in upstate New York where the park
administration exercises a regulatory role over thousands of square
kilometers of privately owned land that is interspersed with the park
(Booth 1980, 9 ) . The effectiveness of this arrangement relies heavily on
coordination with a number of other jurisdictions.
The national park administrations in Alberta, although in theory "closed
systems" have interacted effectively with nearby jurisdictions.
For
example, Elk Island National Park in central Alberta, concluded an
agreement with a neighboring rural municipality to ensure the park's
f r i n g e area was protected from incompatible land uses.
In Waterton an
evaluation of the significance of the fringe area was completed in 1978
(Parks Canada 1978).
Informal discussions with other jurisdictions
described above have been going on for many years. The designation of
Waterton as part of a biosphere reserve has simply heightened the need
for such consultation and cooperation among different jurisdictions. It is
an issue which the ORRPC emphasizes repeatedly in its c u r r e n t d r a f t
regional plan (ORRPC 1982).
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FUTURE ACTIONS AND RESEARCH
Future actions should consider both near-term and long-term needs for
protecting the non-core or non-park area of the Waterton/Glacier
Biosphere Reserve.
A near-term concern is how to involve both
landowners and public agencies in realizing the potential of the biosphere
reserve concept. The commission's experience with the park buffer area
suggests it will take more than a stroke of the regulatory pen to achieve
this.
A more promising approach is the recent formation of a committee
comprising landowners and Parks Canada staff to evolve ways of applying
the biosphere reserve concept to the privately owned lands adjacent to
the park.
Instead of the convention of introducing regulations, this
device has some of the characteristics of a barter system based on
"reciprocal incentives."
In a sense it transcends the contemporary
"process of mutual learning between experts and client groups" (Baeyens
1977, 510), to achieve mutual learning between groups of e x p e r t s ; those
skilled in parks management and those skilled in earning a livelihood from
the land. A member of the commission staff attends as an observer and
the ORRPC serves as a resource agency as needed. Similar participation
by other agencies would be desirable.
Long-term needs are of two kinds.
The f i r s t is the need to clearly
articulate and publicize both the goals of the biosphere reserve concept
and the particular objectives for the lands surrounding Waterton/Glacier
park.
Much as national parks are ultimately safeguarded by the presence
of strong and diverse public support, so the success of the biosphere
reserves may hinge on such acceptance.
A critical component will be
viable arrangements with neighboring landowners and jurisdictions in
order to ensure long term protection.
Whether such protection has a
"legal" component may be moot.
The second need is closely related to t h i s .
It is for research into areas
of institutional
and decision-making
effectiveness
as well as the
biophysical disciplines.
This is an area every bit as intricate and
synergistic as any natural ecosystem.
It is a subject that appears to be
little studied, poorly understood, and operated on the basis of trial and
error rather than recognized principles.
The Canadian Committee for
MAB commented on this research gap in some detail several years ago
(Canada MAB 1974, 17).
In short, which institutional arrangements and
which liaison devices among multiple jurisdictions have either proven
effective or show promise. The successful ones have a potentially critical
role in protecting biosphere reserves.
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ISSUES AND PROBLEMS IN APPLYING THE BIOSPHERE
RESERVE CONCEPT: A FOREST MANAGEMENT PERSPECTIVE
W.D. Holland
Canadian Forestry Service
Edmonton, Alberta T6H 3S5
INTRODUCTION
In Canada, the most general and ongoing issue respecting management
and use of the forest resource is one of unlimited use.
The cyclical
demand for forest products (Ondro 1982) is generally upward, especially
in the more populated southern part of Alberta. The demand for cutting
of the forest includes demand for land to accommodate other uses. The
forest i n d u s t r y must move over for the coal mining and petroleum
industries.
Grazing and agricultural development, along with wildlife
(especially fisheries) and recreational land uses, are usually in conflict
with forest land uses (growing of t r e e s ) .
Not only must the forest resource accommodate other users, but it also
suffers from management in isolation.
Land use interrelationships are
global in scope; e . g . , an overseas demand for wheat resulting in its
increased export may, in t u r n , increase land use pressure on the national
parks.
Wheat production can be increased by using more intensive
agricultural methods ( f e r t i l i z a t i o n , i r r i g a t i o n ) or by increased acreage
obtained at the expense of reducing grazing land and forcing range
animals and game f u r t h e r into the backcountry, including forested areas
and the parks. Similarly, the international production and marketing of
oil has a large impact on the number of seismic lines in our forests and
on the amount of land required for s t r i p coal mines.
Industrial success
in countries
like Japan affects demand for beef and f u r s ,
and
consequently our land use.
In spite of t h i s , Canadians keep passing
regional and local land use rules and regulations in attempts at land use
control, often without due consideration of global land use pressures and
interrelationships.
In the
forest
beetle,
and oil

Waterton and environs area, more local concerns pertaining to
land use are c u t t i n g , f i r e management, control of mountain pine
grazing in the park and s u r r o u n d s , and recreation, as well as gas
i n d u s t r y interests.

The Akimina-Kishinena area of southeastern British Columbia is under
pressure (Void 1982) from provincial parks people and conservation
groups that want to establish a park adjacent to Waterton. However, the
B.C. Ministry of Forests wants to retain the area as a forest reserve and
in this way maintain c o n t r o f o v e r the logging of remaining stands, as well
as keep control of salvage logging after pine beetle damage.
The
ministry also wishes to continue adjustment of the size of buffer zones
against other uses. Wildlife groups have some interest in the area, but
there are no apparent agricultural interests.
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Issues are more complex in the Alberta part of the Waterton region,
probably because population centers are closer to the area of interest and
there are fewer resources close at hand (Figure 1 ) .
Policy for resource
management of the Eastern Slopes (Anonymous 1977) is under review
(Short 1982). Crown lands are administered by provincial line agencies,
but the Planning Act has no jurisdiction on crown lands, and a large
number of people are involved in planning. With a gas well c u r r e n t l y in
existence in every valley, resource management problems are regional and
subregional.
Certainly there is interest in recreational and wildlife land
use.
The forest interest centers around activities that affect clear
c u t t i n g , and maintenance of water protection and timber quotas. Many of
the issues are complex because of lack of site specificity as a result of
problems of scale.
Forest management in the area north of Waterton is concerned with
maintenance of supply.
Existing quotas must be recognized and cutting
is moving towards smaller lumber sizes in attempts to continue the
supply.
Harvesting restrictions are shown in Table 1 ; conflicts with
other land uses, especially prime recreational areas, are shown in Figure
2. Major concerns are protection of the forest from f i r e and depredation
by the mountain pine beetle. Design of cut blocks attempts to f i t in with
recreation activities and road location.
Road access presents land use
conflicts where people want to prevent approaches to wildlife while at the
same time permitting loggers to continue forest harvesting. Wildlife is an
important consideration, particularly Rocky Mountain bighorn sheep, as
the region contains some of the best sheep range to be found in North
America (Erlandson et a[. 1979).
The Alberta Forest Service manages
domestic grazing in the forest, subject to the severe restrictions imposed
by the prime protection areas and recreational zoning mentioned above.
Finally, there are the problems of watershed protection, both for quantity
and quality of water, and the mineral concerns, especially gas.
With 13 ecological reserves soon to be established in Alberta and many
more under consideration, a biosphere reserve program could probably be
integrated with the province via their provincial natural areas program.
Hence we see an area with a mosaic of management issues v a r y i n g from
local problems such as waterskiers and fishermen (both groups often
originating from places like Pincher Creek, Cardston, Lethbridge, and
surrounding communities) competing for a few acres of sheltered water on
Waterton Lake to those of global population pressure for food and
petroleum products.
To what extent will the management issues persist?
The problems will
certainly continue so long as there are numerous and diverse groups of
people, each seeking its own piece of the resource pie.
Industrial
agencies can survive debates like the Shell gas plant controversy for
years, even decades, in spite of the proliferate number of government
agencies dealing with land issues and the health and welfare of people.
Business interests are heard through boards of t r a d e , chambers of
commerce, etc.
The universities also have opinions.
New ideas affect
management issues from time to time, and in fact, we would have a very
decadent society if we did not have management issues.
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Figure 1. The Alberta Eastern Slopes.
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ADVANTAGES/DISADVANTAGES OF MAB PROGRAM
The main advantage that a MAB program holds for enhancing knowledge,
policy, and practice in a biosphere reserve area is that it can provide the
means for formal conferences for the discussion of public affairs, a
parliament of the biosphere reserve area.
The MAB program has the same disadvantages common to all parliaments
to the extent that there is lack of program application because of lack of
f u n d i n g , there is lack of general acceptance because of inadequate public
relations program, and the technique will be slow and cumbersome because
of the large number of agencies involved, and their d i v e r s i t y .
A second main advantage is the opportunity that MAB provides
developing an integrated data base using the following principals:

for

Standardization of Data Collection
Semantics abound in the literature describing the biosphere.
Simple,
easily definable and quantifiable terms need to be used in order to
improve understanding.
Some standard of language is mandatory before
technical communications can proceed.
Biological systems are products of ecological processes.
If uniform
resource evaluations are required in order to make management decisions,
then valid methods of measurement need some kind of standardization.
Some data gathering systems ( e . g . , botanical classification) are accepted
throughout the w o r l d , but other systems are not.
Environmental
interrelationships of local, national, international, and global scale require
standardized description, quantification, and evaluation.
At present there are at least 18 different methods of ecological land
classification and about 10 resource data banks in Canada.
In other
words, standardization leaves much to be desired. Standardization may
be relatively simple to implement for single resource components, but
although very desirable, may be d i f f i c u l t to implement with integrated
data bases, simply because of their complexity.
Nevertheless, some
degree of standardization is necessary before the scientist, the land
manager, and the public can communicate at local and more global levels.
Specialization of Data Input
There is usually plenty of information available about why we cannot
produce certain things on certain lands (limitations) but not much about
what can be produced ( s u i t a b i l i t y ) .
To obtain better land management,
land suitability for various land uses needs to be determined and
described in a biosphere reserve. Such an exercise aids in deciding what
data to collect.
Development of an integrated data base encourages the
incorporation of specialization into biosphere studies and can include
teams of scientific specialists; e . g . , soil and vegetation scientists, wildlife
biologists, social scientists, etc.
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Synchronization of Research
Research carried out in the field at the same spot and at the same time
by specialists (soil, wildlife, vegetation, and other fields) is much
stronger and provides a better integration of the various biosphere
components than one where the work is done in separate segments.
Synchronization of research can result in a more thorough effort as well
as better comprehension of the biosphere and consequent planning and
management.
Concentration of Data Acquisition
An integrated data base requires uniformity of data collection, both in
intensity of sampling and quality of data.
Greater success can be
expected if the biosphere studies are carried out under one a u t h o r i t y ,
thus coordinating the research and planning of provincial and federal
agencies.
Maximization of Data Use
Maximization of information and its use requires increased efficiency in
terms of p r o d u c t i v i t y and quality of data.
Determination of how much
data to collect, and what k i n d , is essential because of high costs of data
acquisition.
Research is required to develop improved interpretation of
resource data for land use purposes, including impact predictions of land
management actions.
Such research will increase the efficiency of
resource data use and lead to maximization of r e t u r n for the initial
research i n p u t .

Centralization of Data Base
A centralized data bank would permit and encourage data base exchanges,
as well as provide ease of user identification.
An integrated data base could be used to develop a set of stop/go
guidelines for land use rnanagement--a simple set of do's and don't's.
However, land use management goals must be clearly defined; e . g . , the
concept of sustained forest yield may have to give way to one of doubling
or t r i p l i n g of f u t u r e y i e l d .
To answer such a question requires
development of a predictive capability in the data base.
An integrated data base could be used for periodic land use review and
monitoring of ecological change, especially in some of the monoculture
types of land use.
It could tell us abouf what is happening to nitrogen
and phosphorus levels, the organic matter, soil p H , and all the other
variables that we know are slowly changing but are rarely monitored.
Comparison of land use within the parks with that outside can assist in
the monitoring of ecological change and development of a predictive
capability for impact of certain land uses.
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A properly designed integrated data base would provide a great saving in
time.
A tremendous improvement' over c u r r e n t l y used methods would be
development of a field to computer linkage where the data could be
entered into the computer r i g h t in the f i e l d , doing away with field forms.
An integrated data base developed over a number of years should be able
to answer certain questions without the collection of additional data.
In addition to providing baseline resource studies, monitoring of the
impact of various land uses on the environment, and prediction of
response to management decisions, the biosphere reserve can provide
some additional freedom for research. Some suggested topics are:
The rate of forest encroachment on grassland and its relation to
animal g r a z i n g , both wild and domestic.
The effect of ecological processes on environmental stability and
f r a g i l i t y under different land uses.
Included subjects are the
intensity and time of land use (human and w i l d l i f e ) , development of
interpretation for hazard ratings ( e . g . , windthrow, flooding, and
frost),
determination
of
pathways
and rates of
vegetational
succession, impact of insects and disease, and resource degradation.
The size, p a t t e r n , and distribution of land resources as it affects
land use by wildlife and humans.
The impact of
resource use.

engineering

(i.e.,

roads, t r a i l s ,

bridges,

e t c . ) on

Actual and predicted environmental response to various kinds of land
management under specified land use; e . g . , if an area is c u t , how
difficult is its regeneration on different kinds of land with different
kinds of forests, and comparisons of land outside the parks with
land inside the p a r k s .
An immense amount of work is required between agencies and the public
in order to gain acceptance of a biosphere reserve concept.
Proposals
are needed, responsible agencies need to be identified and involved, and
the public informed through public meetings, mailings, etc.
The time frame for a biosphere reserve is immediate.
Environmental
degradation can be so insidious that it is not noticeable until the
cumulative impact is f e l t .
The experience gained in one biosphere reserve can certainly be extended
to other areas; if not directly transferable, then at least the methodology
is transferable.
Who are the successful people, regardless of activity? History shows it
to be those that are best organized in t h o u g h t , research, planning, and
action.
Biosphere reserves are one step along the road to progress.
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B.C.

RESEARCH AND MONITORING NEEDS
IN MANAGING HUMANS IN BIOSPHERE RESERVES
John S. Marsh
T r e n t University
Peterborough, Ontario K9J 7B8
INTRODUCTION
Biosphere reserves are internationally designed landscapes comprising
both natural and man-modified environments intended to represent the
world's main ecological systems, provide a basis for evaluating man's
impact on the environment, and through research and comparison, enable
the development of more effective approaches to nature protection and
resource management (Francis 1982). Normally, it is expected that such
reserves will have a core area of relatively natural environment, that may
already be afforded protection through national park status, and a
peripheral man-modified environment that may have multiple purposes and
uses and be controlled by both government and private agencies.
Designation of an area as a biosphere reserve does not mean that a new
or single agency will become responsible for land management within its
boundaries, but rather that those agencies and individuals associated with
it will treat the reserve as a special ecological, resource, and cultural
system
deserving
protection,
research,
experimentation,
and
a
cooperative, integrated approach to planning and management.
In Canada, to date, two reserves have been designated—namely,
Mont-Saint-Hilaire, Quebec and Waterton Lakes, Alberta.
Both include
relatively natural core areas with peripheral man-modified environments
that pose resource management problems requiring research and solution.
Waterton Lakes Biosphere Reserve includes mountainous Waterton Lakes
National Park, established in 1895 and covering 525 square kilometers,
and a peripheral foothill area of agriculture and settlement that is
functionally related to the p a r k .
Mont-Saint-Hilaire is a much smaller
reserve, comprising one of the Monteregian Hills that rises from the
Laurentian Lowlands, southeast of Montreal.
Part of the reserve is
dedicated to research and human access is r e s t r i c t e d , while the remainder
is used for non-mechanized recreation and environmental education.
Although Canada u n f o r t u n a t e l y , at present, has only two reserves, there
are numerous other natural areas designated as national parks or
provincial wilderness areas that are surrounded and influenced by lands
subjected to a variety of uses, management practices, and jurisdictions.
Accordingly, much of what is said below about biosphere reserves
pertains to other situations where nature protection and other land uses
are juxtaposed, and may suggest the need for f u r t h e r designation as
reserves.
Prior to considering the research and monitoring needs in managing
humans in biosphere reserves it is necessary to review briefly human
activity and consequent management problems in such reserves.
As
reserves encompass both relatively natural and man-modified environments
they are characterized by a wide range of human activities. Man-modified
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areas may be subject to a g r i c u l t u r e , renewable and non-renewable
resource extraction, hydro and t r a n s p o r t development, recreation, and
human settlement.
For example, in the v i c i n i t y of Waterton Lakes
National Park, ranching, h u n t i n g , and logging are important activities.
The area around Mont-Saint-Hilaire is used for orchards, suburban
development, and q u a r r y i n g .
Even core areas of reserves dedicated to
nature protection exhibit a wide range of human activities.
For historic
and economic reasons many contain roads and small settlements (Lothian
1976).
Both Waterton and Mont-Saint-Hilaire have road access and small
permanent settlements.
Both natural core and peripheral areas usually
support a variety of recreation and tourism activities and facilities.
Waterton Lakes National Park is popular for h i k i n g , boating, fishing and
trail r i d i n g , and facilities are provided for accommodation, shopping,
sightseeing, and nature interpretation (Shaw 1980, Parks Canada 1982).
Mont-Saint-Hilaire has a smaller number of activities and facilities but
these include h i k i n g , cross-country s k i i n g , bird watching, t r a i l s , and a
nature interpretation center.
In summary, biosphere reserves are characterized in cultural terms, by a
wide variety of human activities, growing pressures for more intense land
use, a range of governmental agencies and private enterprises, and
numerous, often d i v e r g e n t ,
perceptions of appropriate management
objectives and strategies.
Not s u r p r i s i n g l y , therefore, reserves manifest
a variety of conflicts and environmental social impacts as a result of their
use by humans.
These must be addressed, in an optimizing fashion,
through research, planning, and management.
MANAGEMENT ISSUES
In the peripheral man-modified sections of reserves many problems arise
as a result of existing or proposed land uses being in conflict.
For
example, agricultural fertilizers and pesticides may contaminate water
bodies used for d r i n k i n g water, recreation, and wildlife.
Recreational
use of private land for hunting or snowmobiling may conflict with
agriculture and a farmer's sense of privacy and security.
Logging
practices have often been deemed incompatible with various types of
recreation, such as h i k i n g , and river damming is seen as a threat to
canoeing and r a f t i n g . T h u s , in a recent report on Alberta's rivers it is
noted:
Rivers are important for municipal water s u p p l y , industrial use,
irrigation and hydro power generation. These and other uses
compete directly and often unnecessarily with recreational use.
(Eisenhauer and Kolar 1982, 4)
In the Mont-Saint-Hilaire area traditional orchard lands are threatened
and are being eradicated by suburban development, while q u a r r y i n g
conflicts with the preservation of scenic beauty and produces noise and
air pollution impacts. These conflicts arise and are resolved, for better
or worse, t h r o u g h market forces, governmental planning and regulation,
and political processes.
T h u s , the management problems and research
needs in reserve periphery areas are numerous, diverse, and complex as
in almost any human habitat.
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In the core areas of biosphere reserves, especially those in national
p a r k s , human activities are more constrained and land management
objectives clearer; hence management problems should be more limited and
easier to resolve. While conflicts may be fewer, the predominant concern
about nature protection makes the impact of human activities a more
critical management issue.
Conflicts in core areas devoted to nature protection may be usefully
classified into two types.
First, there are conflicts between human
activities and the nature protection of core areas.
Second, there are
conflicts between human activities in core areas. Any human activity has
an impact on nature, but persistent, large-scale, technologically oriented
activities tend to be the most damaging--hence, of greatest concern to
management.
For example, at Mont-Saint-Hilaire the road and buildings
have had a considerable long-term impact, mass use of a picnic site less
impact, and isolated, intermittent environmental research even less
impact.
In Waterton Lakes National Park, the townsite has suffered most
from a nature protection point of view, the inaccessible mountain tops
least; however even backcountry trails and campsites can be noticeably
degraded.
Examples of impacts in core areas include wildlife disturbance,
increased f i r e frequency, soil erosion and compaction, destruction of
vegetation, l i t t e r i n g , and noise (Hendee, Stankey, Lucas 1978, 173).
Whether such impacts constitute problems requiring a research and
management response depends on the objectives of the managing agency
and the subjectively determined level of degradation deemed acceptable by
that agency and the public. The conflict between nature protection and
tourism, with specific reference to national p a r k s , has been examined by
the author in greater detail elsewhere (Marsh 1982a, 1982b).
Conflicts between human activities in core areas also arise, and while
some are resolved by avoidance tactics, this may not be satisfactory, and
as others result in public o u t c r y , research and management responses are
often necessary.
In Waterton Lakes National Park, in the past, there
have
been
conflicts
between
trail
riders
and
hikers,
and
in
Mont-Saint-Hilaire, persons seeking solitude have been confronted by
noisy school groups.
In summary, it is important to recognize that in
biosphere reserve core areas human activities produce conflicts and
impacts, these have both environment and social components, and their
definition as problems requiring research and a management response
involves both scientific assessment and subjective judgment.
Management issues also arise as a result of activities in the core and
periphery influencing each other with undesirable impacts either on the
environment or on recreational experiences.
Given the greater emphasis,
in the core on nature protection, external human activities that influence
the core may be especially problematic. For example, land uses outside a
p a r k , such as mining and logging, may influence the p a r k .
Increasing
mining activity
around
Nahanni
National
Park, for example, may
contaminate water flowing through the p a r k , while aircraft f l y i n g over the
park to reach the mine may d i s t u r b park visitors (Tennent 1981).
Logging, particularly if clear-cut in nature, may influence scenic views
outward from parks.
Hunting outside the boundary of a park will
influence stocks of migratory animals inside the p a r k , while protection of

75

animals, like elk, in a park such as Waterton may lead to destructive
foraging on farmland ouside the park (Shaw 1981, McNeill 1982).
Roads
built up to park boundaries encourage access to adjacent park areas while
trail construction inside a park may encourage use of areas beyond the
park (Martin 1982, Marsh 1980).
Resort development, while perhaps
preferably located outside a p a r k , will still influence a park as tourists
move in and out, usually in private vehicles, on a daily basis. Moreover,
the discouragement of resort development inside parks may lead to
problematic
and unsightly
development along park approach roads
(Herrero 1980, Cheng 1980).
Many of these problematic relationships
between core and periphery areas are evident in the case of Banff
National Park and its surrounding area. As Sadler indicates in his paper
in this volume, issues around Banff are being intensified as a result of
growing recreational pressures and the forthcoming Winter Olympic Games.
Fortunately, as Fay demonstrates also in this volume, Parks Canada is
now paying more attention to the planning and management of national
parks in a regional context.
EXISTING RESEARCH AND MONITORING
Before considering the research and monitoring needed in biosphere
reserves as a result of the above management issues, some discussion of
existing research and monitoring in national parks is pertinent.
Since initial exploration by white man, research has been undertaken in
what are now park areas. Originally, this focused on biophysical aspects
of the environment and on components and processes of general and more
widespread interest.
For example, meteorological readings in many older
parks go back to the t u r n of the century and have been made as a
contribution to a national monitoring network.
River flow and snow
accumulation measurements are taken regularly and systematically. Some
glaciers, such as the Peyto in Banff National Park and the lllecillewaet in
Glacier National Park, B . C . , are mapped and monitored annually.
For
decades park wardens have kept wildlife records and park f i r e records
are extensive. Such monitoring has been supplemented from time to time
by
more
specific,
problem-oriented
surveys
of
the
biophysical
environment, for example, of individual species or geological phenomena.
In the 1960s, when master planning was begun in Canada's national parks
and procedures for identifying potential new parks were being developed,
it became evident that the previously somewhat random approach to
research had not resulted in a comprehensive environmental data base and
that many features, species, processes, and geographic areas had been
overlooked.
Accordingly, a more systematic approach, known as the
biophysical i n v e n t o r y , was introduced into what by the 1970s became
known as management planning (Des Meules 1973, Polunin and Eidsvik
1979).
This represents a great improvement although it is unclear how
changes in the biophysical environment of parks will be monitored in a
comprehensive and systematic way in the f u t u r e .
Research and monitoring of human activities and land uses in national
p a r k s , while initiated early in some older parks such as Banff, tends to
have been less prevalent and quite unsystematic, despite the mandate to
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protect nature and public expressions of concern about human impacts.
For a long time, it seems managers underestimated human impacts,
regarded them as acceptable, or chose to ignore them.
Recently,
however, management problems, especially in fragile backcountry areas
and intensively used sites, as well as the preparation of master plans,
have stimulated research on specific areas of human a c t i v i t y .
Inventories have been conducted in Canadian national parks of townsite
land uses, historic buildings, and recreation facilities, while data have
been collected on human activities ranging from hydro consumption to
traffic accidents.
Given the orientation of parks to tourism, data have
been compiled on park v i s i t a t i o n , trail use, and climbing a c t i v i t y .
The
private sector has also kept records on hotel use, ski area attendance,
and business activities.
From year to year and park to p a r k , however,
there have been differences in the types of human activities researched
and in the methods adopted.
In the 1980s, research into both biophysical processes and human impacts
in parks is being stimulated and necessitated by the application of
internal or legally required environmental impact assessments.
Such
assessments were advocated in the new 1979 Parks Canada Policy, and
have been applied in particular to transportation and ski area development
proposals in the Rocky Mountain national parks (Nelson 1973).
Such
assessments demonstrate concern and forethought, but they have not
resulted in the cancellation of any projects, only an amelioration of
impacts, which in the long r u n , being cumulative, may represent major
threats to park environments (Marsh 1982).
In summary, in national p a r k s , and to some extent on adjacent lands,
research on biophysical conditions and human activities has taken place;
however, it has tended to be sporadic and problem oriented.
Research
on human activities has suffered from a lack of standardized definitions
and methodologies. For example, even the definition of what constitutes a
park visitor is unclear and methods of measuring visitation have been
v a r i e d , changing, and of doubtful accuracy and value. This has made
comparison from park to park and park to adjacent land d i f f i c u l t .
The
lack of monitoring of human activity ( i . e . , the systematic collection of
consistent data for decades) has prevented any sophisticated analysis of
t r e n d s . This applies in particular to wilderness activities, in places such
as the Rocky Mountain national parks and adjacent eastern slopes (Marsh
1981).
Research has been conducted by a wide range of agencies, private
businesses,
consultants,
and academics but there has been little
coordination and no overall research strategy pertaining to parks and
adjacent lands.
Accordingly, it is d i f f i c u l t to understand parks and
adjacent areas as a dynamic system of human activity and impact.
The
lack of monitoring, coordination, and understanding of human activity as
a system combines to f r u s t r a t e efforts at simulation and forecasting. As
a result, existing research has often not been able to provide the
background information or Solutions required for effective management of
parks and adjacent areas.
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RECOMMENDED RESEARCH AND MONITORING
Research and monitoring are essential if biosphere reserves are to be
planned and managed effectively and achieve their objectives as areas of
nature protection, human use, and contrasting but conservation-oriented
environmental manipulation and reclamation.
Similarly, research and
monitoring are essential if national parks and similar reserves are to be
protected in their peripheral context of increasingly intensive human
exploitation.
Biosphere reserves, in particular, are supposed to provide baseline
environments against which others can be compared and to serve as
places for research.
Accordingly, it is recommended, f i r s t , that a
regional research strategy be developed.
It should be systematic in
nature, serve a coordinating f u n c t i o n , and be long term in scope.
Second, the strategy should be developed by all the managing and
research agencies involved in the reserve, by means -of a standing
advisory committee on research.
T h i r d , the agencies and committee should compile, and regularly update,
a Biosphere Reserve Agenda of Research Needs that would be publicly
available and would serve to guide those involved i n , and considering,
research.
Fourth, the committee or a delegated agency should compile and p u b l i s h ,
on a regular basis, a Biosphere Reserve Research Register indicating
ongoing and completed research and its availability.
Examples of such
registers already exist,
including one by the English Countryside
Commission on Research in National Parks.
Both the agenda and the
register could be computerized for efficiency, ease of updating, and
widespread access.
F i f t h , research on human activities in biosphere reserves, or in parks
and adjacent lands, could be planned according to the following
categories:
1)
human
characteristics
and
behavior;
2)
human
expectations, attitudes, responses; 3) human impacts at the individual
level; 4) human impacts or land use changes, resulting from agency,
institutional, or private enterprise a c t i v i t y .
Such research could be
f u r t h e r classified as either long-term baseline monitoring or s h o r t - t e r m ,
purpose specific, problem oriented. Both are needed for understanding a
biosphere reserve, for understanding its evolution, and for management
purposes.
S i x t h , it is recommended, with reference to human characteristics and
behavior, that regular monitoring be undertaken of the socioeconomic
character of residents and v i s i t o r s , the types of a c t i v i t y , and the spatial
and temporal patterns of behavior.
Questions might determine if all
segments of society are served by a reserve, if the proportion of older or
female visitors is increasing, where people come from and how they
research the reserve. Other questions might determine which parts of a
reserve or park are used, which activities are increasing in popularity,
which could be undertaken only in the p a r k , and which elsewhere.
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Seventh, it is recommended, with reference to human expectations,
attitudes, and responses, that - there be regular monitoring of the
expectations of visitors and residents, especially regarding recreational
activities and facilities; of attitudes to park objectives and management
techniques; and of the satisfaction levels of v i s i t o r s .
Questions might
relate to the degree of comfort sought in p a r k s , reactions to park
regulations and the cost of activities, and to acceptable levels of crowding
and environmental degradation.
Eighth, it is recommended, with reference to human impacts at the
individual level, that a sample of study plots, particularly in fragile and
intensively used environments, like alpine meadows and campsites, be
identified and human impacts on soils, vegetation, and wildlife be
monitored consistently from year to year.
A recent article by Parsons
and Macleod (1980) provides an example of an approach to monitoring
human impacts on campsites, while students of this author have applied a
variety of techniques to measure human impacts along the trails in the
Mt. St. Hilaire Biosphere Reserve (Moffat 1976, Sagriff 1978). Studies
should also be made of the economic impact and social impact of human
activity in biosphere reserves and parks and adjacent areas. Questions
might be asked regarding which activities and recreational technologies
produce the greatest ecological impact, which ecosystems are most
sensitive, which human activities generate most employment, and which
visitor activities are most offensive to residents.
N i n t h , it is recommended, with reference to agency impacts on land use
change, that regular monitoring of a variety of sites and problematic
areas be undertaken to place on record changes in the environment in
core and periphery areas. One simple approach, used to monitor urban
change and applied by the author to Banff townsite, involves the regular,
systematic photographing of selected environments. Recurrent mapping of
human artifacts and land uses, perhaps using aerial or satellite imagery,
is another approach.
T e n t h , it is recommended that both baseline and problem specific research
be conducted to determine the relationship between core and periphery
areas in terms of human activities.
Questions might be asked to
determine the movement of residents and visitors between the two areas,
the impact of road and trail construction to park boundaries, the
willingness of park visitors to use accommodation in adjacent areas, and
to travel into parks on public transportation. A recent article by Ford
(1982) on road access to Banff National Park indicates the significance of
transportation questions in reserves and the need for research.
Eleventh, it is recommended that an attempt be made to model the human
activity system and its impacts for one biosphere reserve or park and
adjacent land area, such as Waterton, Mt. St. Hilaire, or Banff and the
Canmore C o r r i d o r .
An example of an approach to such a model geared to
management and decision making is discussed by Moser in this volume and
in other publications (Moser, Moser, and Peterson 1981).
T w e l f t h , it is recommended that on the basis of such a systems model, or
using other methods like the Delphi technique, that research be
conducted to forecast human activities and their likely impact in reserves
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and p a r k s , and to develop scenarios of possible or desirable f u t u r e
natural and human environments. The author and others have provided
examples of scenarios and forecasts relating to park environments and
visitor experiences (Shafer 1974, Marsh 1979, 1981).
Finally, it is recommended that research be undertaken on governmental
mechanisms and institutional arrangements for managing humans in the
core and periphery areas of biopshere reserves and in parks and adjacent
lands.
Approaches to regional planning and government, to interagency
cooperation, to private sector/government joint programs, and experience
in developing countries, all need to be examined to gain ideas and
solutions.
In particular, attention should be paid t o , and evaluations conducted of,
the Agreements for Recreation and Conservation program in Canada, the
Heritage Area concept being applied in the Thousand Islands region of
Ontario, the British National Parks and Areas of Outstanding Natural
Beauty, and experience with old and new parks in A f r i c a .
SUMMARY AND CONCLUSION
In attempting to identify research and monitoring needs in managing
humans in biosphere reserves, this paper has described the biosphere
reserve concept, reviewed management issues pertaining to the core and
periphery areas of reserves and parks and adjacent lands, documented
existing research and monitoring particularly in national p a r k s , and
identified weaknesses in the research and monitoring of human activities
conducted to date. Using this background information 13 recommendations
for research and monitoring needs in managing humans in biosphere
reserves has been made.
They pertain to human characteristics,
activities, attitudes, and impacts and call for both long-term, baseline
monitoring and s h o r t - t e r m , problem oriented research.
In particular,
emphasis is placed on the need for a comprehensive research strategy, a
coordinating and publicizing mechanism, research on the relationship
between core and periphery areas, a model of human activities and
impacts in a biosphere reserve or p a r k , a f u t u r i s t i c orientation to
research, and studies and evaluations of regional and park planning
elsewhere in the w o r l d .
In conclusion, we can never do all the research we would like t o , but in
connection with managing humans in biosphere reserves, it will be
necessary to do more research and monitoring and to do it systematically,
effectively, and imaginatively.
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NATURE CONSERVATION IN THE CANADIAN ROCKIES
MAN AND BIOSPHERE IN REGIONAL CONTEXT
Barry Sadler
University of Victoria
Victoria, British Columbia
INTRODUCTION
National parks and similar reserves are the main monuments of the
conservation movement. Such areas are permanently set aside to protect
environmental and landscape values of special significance for society.
The imperative to establish sanctuaries of nature may be seen as a
response to the increasing scale of man's impact on the biosphere. As
the power of technology has increased, the concepts and categories of
protected (and managed) lands in North America have become more
d i v e r s i f i e d , as well as diffused to other parts of the world (see Nelson,
et a_[ 1978). The land use history of the Waterton/Glacier region provides
an illustrative example of the kind of changes that have occurred in
Canada and the United States.
One of the unique aspects of these contiguous reserves is the
international designations that have unified them. The 50th anniversary
of the dedication of Waterton and Glacier as the International Peace Park
provides an opportunity
to critically
review the achievements of
cooperation and to explore the implications of their new joint status as a
trans-boundary biosphere reserve.
From this standpoint, the spatial
linkages between the protected area and the adjacent lands, collectively
managed for multiple uses under divided systems of administration,
become a central focus for review.
It seems important also to relate this
discussion to broader considerations of nature conservation in the Rocky
Mountain region, of which Waterton and Glacier national parks are
representative ecological areas. National Parks and other protected areas
play a crucial role in the maintenance of the i n t e g r i t y and diversity of
major ecosystems, but they represent only one means to that end. Unless
the much larger area outside of such reserves is subject to sound land
use policies and practices, resource values cannot be sustained over the
longer term.
That is one of the basic axioms of the Man and the
Biopshere Programme of which the biosphere reserves is the [n situ
component (Unesco 1973a).
It is this relationship that is explored in the present paper.
The
organizing concepts of Man and the Biosphere Program (MAB) are applied
to a regional scale, and specifically to the Eastern Slopes of the Canadian
Rockies where a land use zoning system is in place, which is especially
conducive to this exercise (Figure 1 ) .
Particular attention is given to
the contributions research, monitoring, and training programs may make
to the resolution of problems of nature conservation at this level.
Appropriate guidelines for the review and for subsequent recommendations
are drawn from a number of MAB programs in addition to the biosphere
reserve project.
'inevitably, the analysis is selective, rather than
comprehensive, and is meant to help develop and extend discussion to a
larger and more diverse biophysical and socio-political environment.
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BIOSPHERE RESERVES AND RELATED MAB CONCEPTS
The biosphere reserve project is one of the most successful t h r u s t s of the
MAB program of Unesco.
It has involved the estabishment of an
international network of representative samples of major ecosystems that
combine conservation, education, and research functions, and provide
opportunities for local participation in their development.
A number of
gaps still remain in the global coverage of biogeographic regions, but
over 200 reserves in 55 countries have been established in the decade
since the project was launched (Unesco 1981).
Documentation of the
rationale and characteristics of biosphere reserves and criteria for their
selection is widely available (Unesco 1973; 1974a), together with studies
of North American and global experiences in use and management ( e . g . ,
Franklin 1977; Ambio 1981).
Further reviews of the concept and
comparisons of practice are contained in other symposium papers and here
we need only summarize certain key points relevant to nature conservation
on a regional scale. Of particular note in this regard is the relationship
of the biosphere reserve to other components of MAB and to other kinds
of protected area as defined by the IUCN Commission on National Parks
and Protected Areas (CNPPA 1978).
MAB is primarily a program of research and t r a i n i n g .
Since it was
officially established in 1971, a range of activities have been pursued to
meet the broad objective of developing a scientific basis for the rational
use and efficient management of natural resources (see Unesco 1971).
These consist of pilot projects on man's impact on the environment, which
either are representative of particular biogeographic regions--for example,
mountain ecosystems--or
deal with
significant
processes,
such as
education and perception.
Biosphere reserves supply a concrete,
integrative focus for the two program themes, since they provide both for
ifi situ conservation of representative ecological areas and for research,
education, and related training activities.
Initially, a certain duality and divergence may be noted in the ideas of
conservation that underlie the MAB program, in general, and the
biosphere reserve project, in particular (Di Castri and Robertson 1982).
In situ conservation, for instance, may appear initially as a traditional
and static approach to the conservation of habitat and species, one which
is somewhat out of place in a program aimed at rational resource use.
Eco-development is the shorthand term often used to summarize the new
concept of conservation.
The emphasis includes the socio-benefits that
flow from the sustainable p r o d u c t i v i t y of rational systems, rather than
protection per se (see Eidsvik 1980; 1981).
Biosphere reserves, in
principle, are flexible enough to accommodate both perspectives.
As
Table 1 illustrates, they are distinguished from other types of protected
area by the inclusion of modified as well as relatively undisturbed
landscapes (which allows for comparative research and t r a i n i n g ) .
However, the usual practice of designating national
lands as biosphere reserves (see Groodier and Jeffers
this important distinction.
This course of action
advantages, notably in securing the essential core and
it has meant that the full potential of the concept is
A particular omission is the inclusion of appropriate
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parks and similar
1981) tends to blur
is not without its
buffer zones. But
yet to be realized.
cultural landscapes

TABLE 1
A TYPOLOGY OF PROTECTED AREAS

Management
Categories

œ

Natural
Core

1. Scientific
Reserve

X

2. National
Park

X

3. Natural
Monument

X

4. Nature
Conservancy

X

Area Components
Cultural
Manipulated
Area
Zone

-

Degraded
Site

Description
Categories of special concern to
the IUCN Commission for National
Parks and Protected Areas (CNPPA)
and on which it concentrates its
efforts in monitoring.

-

X
X

5. Heritage
Landscape

X

6. Biotic
Area

X

7. Multiple Use
Area

X

X
X

X

Cn

Categories of importance to IUCN but
not within the exclusive scope of
CNPPA (Note: biotic areas are
essentially natural. Man is a
component and obtains his livelihood by means which do not involve
major modifications).

8. Historical
Area

X

9. World Heritage
Site

X

X

X

10. Biosphere
Reserve

X

X

X

Sources:

CNPPA, 1979
Eidsvik, 1981

X

Categories which form part of international programmes but may receive
protection under a previous category.
X

and
degraded
areas
suitable
for
rehabilitation
or
retention
as
demonstration sites.
The association of these elements does not involve
any change in landownership, rather the challenge lies in developing
locally
appropriate
institutional
arrangements
for
extending
and
coordinating the research and related activities of the core and buffer
zones (see for example, MAB Canada 1981).
In the final analysis, the biosphere reserve is a new, overarching concept
aimed at welding together a combination of land uses to the common
purpose of conserving representative ecological areas. The approach is
still being tested and must be regarded as evolving rather than
developed. With imaginative management, the biosphere reserve promises
to add an important
dimension to practical strategies of nature
conservation (IUCN 1980).
It must be remembered, however, that this is
an international designation and cannot meet all or even part of national,
regional, or local needs for the maintenance of habitat and species.
These must be provided through other programs.
What the biosphere
reserve (and related MAB concepts) can do is point out a systematic
approach to sustainable use of natural resources, one that bridges the
traditional dichotomy between protected and managed lands.
By any standards, the task of land use integration and resource
sustainability on a regional scale is not an easy one.
It demands, for
example, a high degree of policy and institutional coordination among
different management agencies, as well as a strong base of scientific
information.
One of the most promising experiments along these lines is
the development of coincident resource classification and land use zoning
systems for the national parks and the multiple purpose wildlands of the
Eastern Slopes of the Canadian Rockies.
The area, in other words,
provides an advanced laboratory for testing the prospects for reconciling
traditional
development and conservation
imperatives,
and
relating
sustainable use and ijn situ protection.
THE EASTERN SLOPES OF THE CANADIAN ROCKIES:
PROCESSES, POLICIES, AND PROBLEMS
2
The Eastern Slopes of the Canadian Rockies encompass some 100,000 km
of mountain and foothills ecosystem between 49° and 55° N.
It is a
cohesive yet diverse biogeographical sub-region (Udvardy 1975) covering
that southern part of the Rocky Mountain biome that lies east of the
continental divide.
Physiographic and ecological characteristics of the
region are annotated in Table 2. Natural processes remain the dominant
agent of landscape change for much of this area, with important degrees
of difference related to the land use and administrative divisions noted
below.
The mountain landscape is the result of a long and complex interplay
between the forces of tectonic u p l i f t , pleistocene glaciation, and erosion.
A parallel series of ridges and valleys trend northeast to southwest and
are breached by a number of major transverse r i v e r s . Limestone, shale,
and sandstone sediments were folded and fractured into an overlapping
t h r u s t sheet d u r i n g the Laramide orogeny, and subsequently have been
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TABLE 2
NATURAL SUB-REGIONS OF THE EASTERN SLOPES
PhysiographicEcological Unit

co

Elevation
Range (ft)

Geology and
Topography

Soils and
Surficial Material

Vegetation

1. Mountain,
Alpine and
Sub-alpine

5000 6000 and above

Mesozoic shales, sandstones,
conglomerates, limestones
strongly folded and faulted
rugged terrain, steep slopes
(50%)

Rock barrens and ice cover
at higher elevations. Mostly
coarse-textured, stony, grey
wooded soils. 5% alluvium along
valley bottoms

Rock outcrops interspersed
by sheltered pockets and
herbaceous meadows. Coniferous forest becomes scattered at higher elevations.

2.

Foothills,
Montane

4000 6000

Uplifted mesozoic shales and
sandstones. High rounded
hills; steep eroded escarpments and long upslopes.
Mean slope 30%

10% rock residuals. Mostly
coarse-textured, moderately
drained, grey wooded soils
10% alluvium

Mainly coniferous forest.
Characteristic species are
Englemann spruce, alpine
fir and lodgepole pine.
Interior grasslands along
major river valleys with
aspen clumps.

3.

Low FoothilIs,
Boreal Cordilleran
Transition

3000 4000

Uplifted mesozoic and late
paleozoic sediments are overlain by glacial drift. Low,
rounded, rolling hills. Inc
valleys. Mean slope 15%

Mostly medium textured, well
drained grey wooded till.
Lacustrine deposits increase
towards lower elevation. 10%
poorly drained, organic soils

Mixed coniferous and deciduous forest. Latter
species include balsam
poplar and white birch.
Muskeg area characterized
by black spruce and
tamarack vegetation.

Sources:

Canada, Department of Environment, (1973)
Environment Conservation Authority (1973b)

subject to glacial scouring and deposition, as well as the action of fluvial
and related processes.
Major t h r u s t faults separate the older, more
r u g g e d , and resistant blocks of the main ranges from the younger, more
steeply tilted blocks of the f r o n t ranges.
It the south, as Figure 2
illustrates, there is an abrupt transition between the mountain and plains
landscapes.
Moving n o r t h , the intermediate foothills belt becomes
progressively broader and f l a t t e r .
Latitude

and

altitude

combine to

produce

the

main

biotic

associations.

Above timberlne, at approximately 8,000 feet in the south and 6,500
feet in the n o r t h , lies the alpine t u n d r a and permanent snow and
rock barrens.
Below these levels lies the subalpine coniferous forests that have
been modified by f i r e within the national parks and by timber
management and related activities on provincial lands.
Lower valley terraces and
grass and wetland habitats.

floors

encompass

small

but

significant

The whole area functions as a wildlife reservoir and contains a variety of
native fauna of the cordilleran and boreal zones. However, some of the
larger predators, notably the wolf and the cougar, are becoming rare
even within the national p a r k s .
National parks straddle the continental divide and provide the region with
a protected core of 20,160 krri2. On the Eastern Slope, Banff and Jasper
national parks encompass a representative cross-section of the regional
ecosystem, as well as unique landforms and rare species.
They also
contain national transportation c o r r i d o r s , townsites, and various forms of
recreation/tourism development. A preliminary zoning system, based on a
five-fold classification, was introduced in the late 1960s to rationalize land
use and organize planning and management ( e . g . , National and Historic
Parks
Branch,
1969).
Subsequently,
policy
guidance
has
been
strengthened and new procedures for land use control established (Parks
Canada 1979). This t r e n d , although certainly not without inconsistencies
and conflicts, has led to a primary emphasis on the heritage mandate and
a more systematic process of environmental management (see Nelson et a[
1980).
It has been materially assisted by related developments in resources
policy for adjacent provincial wildlands.
The government of Alberta
(1977) established a land use classification and zoning system for those
parts of the Eastern Slopes under its j u r i s d i c t i o n . As Table 3 indicates,
this provides a regional framework of resource allocations that conforms to
the principles of eco-development outlined in the previous section.
It is
based on the results of a regional biophysical and social inventory
(Alberta Lands and Forests 1974; Environment Conservation A u t h o r i t y
1974) and provides
a spatial mechanism for
calibrating
resource
capabilities and demands.
Of particular note is the establishment of 1 )
environmental, and 2) habitat protection zones and their in_ situ
relationship to the national p a r k s :
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TABLE 3
POLICY GUIDELINES FOR MULTIPLE USE MANAGEMENT
IN THE EASTERN SLOPES
~~^^^^

ZONE

ACT I V I

CO
CD

T ,

^ ^ ~ ^ \ _

Non-Mechanical Recreation
Fishing
Hunting
Trail sTNon-motorized]
Off Highway Vehicle A c t i v i t y
P r i m i t i v e Camping
Serviced Camping
Intensive Recreation
S c i e n t i f i c Study
Trapping
Logging
Cultivation
Domestic Grazing
Petroleum A Natural Gas
Exploration and Development
Mineral Exploration and Dev.
Coal Exploration and Dev.
Transportation and U t i l i t y
Corridors
Commercial Development
I n d u s t r i a l Development
Residential

1

2

PRIME

CRITICAL
WILDLIFE

PROTECTION

/
/
/

/
/
/

3
SPECIAL
USE

4
GENERAL
RECREATION

R
R
R
R
R
R
R
R
R

1
1

ft
ft

X

ft
ft
X
ft

R
R

R
R
X
X

X
X
X

R
X
R

R
R
R

R
X

R
X

X

X

R
R
R
R

R
X
R
X
R

/
/

X

X

X

R
R
R
X
X
R

X

R

/

R

/
/
/
R

5
MULTIPLE
USE

/
/
/
/
/
/
/
/
/
/
/

6

AGRICULTURE

/
/
/
/
/
/

R
X

/

/
/
/
/
/

X
X
R

/
/
/

/
/
/

R
R
X
X

/
R

/

R

R

7
INDUSTRIAL

R
R
R
R

/

Government of Alberta (1977, 7)

FACILITY

/
/

X

/
/

X

X

X

/
/
/

X

/

X

/

X
X

X
X
R

R

/
/
/

R
X

/

/

R

X

R
/

1
1

R

/

/ Permitted Uses - Uses that will be allowed under normal guidelines and land use regulations.
X Not Permitted - Uses that are not compatible with the intent or capabilities of a land use zone.
R Restricted
- Uses that may be compatible under certain circumstances and stricter than normal controls.
Source:

8

1

R

/

1)

the f i r s t category encompassing the sensitive alpine and subalpine
ecosystem provides an almost continuous buffer zone along the
eastern boundaries of Banff and Jasper national parks, filling in the
interstitial spaces between provincial wilderness and parklands;

2)

the second category is more dispersed, centered largely on r i v e r
valleys, and forms a "cluster association" of areas critical for
wintering and migrating ungulates.

At this level, the ecological and spatial complementarity of protected and
managed lands is impressive.
There is a characteristic gap, however, between principles and practices
(Sadler 1979a). Operational difficulties become evident moving into the
subregional phases of multiple-use planning, where factors become more
numerous and often function as advocates for resource disposition along
traditional administrative lines ( e . g . , f o r e s t r y , f i s h , and wildlife, e t c . ) .
Ultimately, these conflicts reflect scientific differences and uncertainties
about the tolerance levels of ecosystems to various types of permitted
activity.
Special issues are arising as a result of the relatively large
number of tourism and recreation development proposals that are
proceeding more or less independently in the Kananaskis Country
recreation region. These have taken on added urgency as a result of the
recent successful bid for the 1988 Winter Olympic Games, and the search
for downhill ski and related sites in the latter area.
Some useful approaches to coping with these problems may be gleaned
from the research and related activities developed in connection with
biosphere reserves and other MAB programs.
The project dealing with
mountains and tundra ecosystems is especially relevant (see Dasmann and
Poore 1981).
It also probably has received more intensive consideration
than any other geographically based MAB project (Unesco 1974, 21). A
major item of investigation relates to the impact on tourism in temperate
alpine systems,
especially the modifications caused by ski
resort
developments.
Frameworks for analysis are established that may be
transferred to the present setting.

THE ROLE OF RESEARCH, MONITORING, AND EDUCATION
The role of research and related MAB activities in tackling the kinds of
problems noted above is an important one, but is not sufficient alone to
resolve them.
Scientific information is a necessary foundation for
effective site planning.
It needs to be accurate and detailed but also
readily available to decision-makers in a form that assists them in
evaluating and choosing between alternative courses of action.
Other
factors, notably political and institutional, determine how the information
is utilized or even whether it is transmitted or generated in the f i r s t
place.
Without a climate of r e c e p t i v i t y , t h e n , the contributions that
information, generated from scientific or other informed sources, may
make to problem solving is limited. All of this may seem obvious, but the
fact is often overlooked by the professional communities most directly
involved.
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It also provides a preface to the argument developed in this section that
conservation-oriented research and related activities must become more
relevant to resource management. What this means, in a w o r d , is applied
projects.
This is not to argue against the critical importance of basic
research or t r a i n i n g , which may have decision-making pay-offs over a
long term ( e . g . , climatic studies of the large-scale fluctuations that
control environmental change). Other symposium papers demonstrate the
valuable role played by biosphere reserves and similar areas in this
respect.
The concern here is to put the case for the contributions
research, monitoring, and education may make to multiple use land
management.
Different criteria are involved in making such judgments,
relating to notions of relevance and effectiveness.
A simple framework for building such an agenda is outlined in Table 4.
The matrix, initially developed by the Scientific Committee on Problems of
the Environment (SCOPE), compresses the problem-solving process into
three interrelated stages and activities (Holdgate and White 1977,
106-113).
Each of these correspond closely to the key MAB functions of
research, monitoring, and education. Cell correlations indicate this is not
a simple linear model, but a more complex system. For present purposes,
however, three key dimensions demand attention in any evaluation of the
impact and consequences of major development:
problem definition,
analysis, and strategy.
Table 4.

Activities

Environmental Problem Solving Matrix

Recognition ( R )

Phases
Monitoring Assessment (MA)

Policy (P)

Identification ( i )

Ri

MAi

Pi

Appraisal (a)

Ra

MAa

Pa

Response ( r )

Rr

MAr

Pr

Source:

Holdgate and White 1977, 107.

Applied Ecological and Social Research
Environmental
and
resources
problems,
by definition,
are multidisciplinary in nature.
The concept of eco-development or sustainable
resource use explicitly welds together biophysical and socioeconomic
processes.
On a site-specific level, impact assessment procedures have
broadened to include community as well as environmental impacts. Project
assessment also shows signs of being extended into the broader area of
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policy review, at least in the public i n q u i r y phase (Sadler 1979b;
O'Riordan and Sewell 1981).
These trends help explain the difficulties
that are encountered in reaching agreement on problem definition in this
area.
One framework for organizing studies of the impact of development is
provided by the concept of c a r r y i n g capacity. This has become a common
reference point for recreation analysis, one that has been considerably
refined since it was borrowed from forest and range management (see
Lime and Stankey 1974). It no longer refers just to biological or physical
capacity of a natural system to withstand use without significant or
irreversible damage, but also includes social perceptions of the quality of
the environment in relation to the presence and activities of other users
(Peterson 1976, 86). As a p r e s c r i p t i o n , c a r r y i n g capacity is necessarily
a flexible estimate (involving broad thresholds, not precise limits),
anchored
on
biophysical
conditions
but
ultimately
determined
by
socioeconomic values.
The failure to understand this fact is one of the
reasons why the fund of research on the subject has not been applied to
better effect in decision making (Stanley 1981). Equally important, in the
present context, is the fows of studies on wilderness and backcountry
recreation use, where typically there is an inverse relationship between
the number of visitors and the quality of their experience. Very little
work has been undertaken on resort areas or intensive-use sites where
the previous correlation is diametrically changed (Sadler 1979c).
One piece of work that stands out as an important exception to this
generalization is "The Obergugl Experiment" reported by Moser in this
volume.
The approach, which was developed under MAB auspices and
resulted in the incorporation of the local village and ski area within a
biosphere reserve, is a model for the achievement of ecologically and
socially sustainable levels of tourism development.
But it is hard to
envisage the work being widely applied. Decision-makers, who often do
not have scientific specialization and are under the pressures, of other job
duties, are hard put to define problems in the terms of reference that
guided the Obergugl case study (see Schweitzer and Randell 1974). Nor
do scientists always do such a good job of translating findings into
management guidelines or options.
A less scientifically rigorous but probably more "exportable" approach to
recreation c a r r y i n g capacity is the planning process for ski area
development being followed in the mountain national parks (Parks Canada
1981). Based on principles of environmental impact assessment and public
review it has resulted in the establishment of use and facility "ceilings"
( e . g . , 6,500 skiers per day at Sunshine Village). The application of the
process has generated controversy among conservation circles (see
Herrero 1978) and is still undergoing modification.
Its direct u t i l i t y to
areas outside national park boundaries is tempered also by the different
policy and institutional circumstances that prevail there.
However, the
principles are sound and yield a practical means of ensuring the
development of tourism and recreation facilities is ecologically sustainable
and socially relevant.
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Baseline Monitoring and Impact Assessment
The problem, in this applied specification, becomes one of considering
improvements in the procedures for gathering and reviewing information
on environmental impacts of ski area development. It is not one that can
be addressed f u l l y in this paper.
What may be useful instead is to
consider the relationship that exists between basic and applied research
in this context; for example, between ecological monitoring and the
assessment of biophysical impacts of development.
At present, the gap
between these directions seems considerable.
This is not entirely
unexpected, since they express distinct imperatives.
Whether these
amount to a difference of kind rather than degree and how they might be
bridged are the questions being opened here.
Monitoring refers to the systematic collection of environmental data. The
importance and requirements of global and regional monitoring networks
are thoroughly covered in other papers in this volume. Such systems are
designed primarily to achieve a scientific understanding of the structure
and processes of natural ecosystems.
Ecological knowledge gained from
basic research may be applied to problem solving in a number of ways.
It leads towards the development of concepts, such as island biographic
t h e o r y , which provide guidelines for the management of protected and
multiple use lands (see Diamond 1975). Basic information on trends and
conditions in sample environments is also continuously built u p .
This
should permit more informed judgments about resource p r o d u c t i v i t y and
the environmental consequences of alternative uses, and also may yield a
data baseline for the measurement of specific impacts.
On both counts, however, some serious difficulties are encountered in
practice.
Mounds of data exist, for example, on the hydrology,
vegetation, and wildlife of the Eastern Slopes. The problem lies in the
correlation of this information to derive an overall interpretation of trends
and conditions.
Such assessments are d i f f i c u l t because information is
collected for different purposes using different methods of measurement.
It is not readily comparable across space or over time.
One recent
estimate by the author, admittedly r o u g h , suggests that at least 25
percent of the data being accumulated on the physical environment in the
Eastern Slopes is useless in the sense of possible application for
decision-making purposes ( r e f e r to Environment Conservation A u t h o r i t y
1973b).
Even when more systematic and coordinated monitoring studies
are underway, these may not yield baseline information that is suitable
for the purpose of impact assessment.
The recent review of the Banff
Highway Project, for example, required extensive studies of wildlife and
other features to supplement basic inventory work previously conducted
by Parks Canada for management purposes (see Federal Environmental
Assessment Review Office 1979). Similar conclusions may be safely drawn
with respect to impending tourism developments in provincial lands and
point towards the value of putting in place a streamlined system for
monitoring lead indicators of environmental change.
Environmental Education and Public Involvement
Beyond the design of applied research and monitoring strategies, there is
a bigger job yet to be done by scientists and others. This is in the area
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of training and education.
It should embrace the general public as well
as policy-makers and others with key roles and specific responsibilities in
the area of environmental management.
Ultimately, of course, these two
orientations merge, since important innovations in decision processes are
often set in motion by the political stresses generated through the
mobilization of public opinion (O'Riordan 1976).
A number of keys for raising environmental awareness are available (Van
Raay and Lugo 1974). The use of biosphere reserves for demonstrating
the social values of nature protection, sustainable resource use, and
landscape rehabilitation
represents
a comparative extension of the
"outdoors as a classroom" model.
It should repay general dividends over
the long term and have more specific pay-offs if local communities become
effectively involved in the establishment of management objectives and
institutional arrangements.
This type of participation must be carefully
n u r t u r e d , but where it is implemented the process becomes educational,
as well as instrumental, in terms of decision making (Bregha 1978).
Equally important is the initiating role of scientific information
fostering such a process.
According to Hamill (1978), for example,
major program of research and education covering 17 specific tasks,
needed to develop effective public involvement in resources management
the Eastern Slopes. The main problem in this area, however, is not
much the lack of accurate information as its translation into
assimilatable form.

in
a
is
of
so
an

Nowhere is this more apparent or focused than in public reviews of
environmental impact assessment. It is now commonplace for statements to
run to several volumes that stack up to over one foot in height.
This
mountain of material threatens to strangle the process in paper and
precludes all but specialized interest groups from intervening in project
developments. Where policy questions involving social values are at stake
this becomes a serious problem. The possibilities for tackling this issue
range from the research contributions considered by the MAB Expert
Panel on the Perception of Environmental Quality (Unesco 1973b) to
structural
reforms of the i n q u i r y process (Sadler 1979b).
Public
involvement in environmental assessment, whatever form it takes, must be
based on common recognition of the implications of various preferences
put forward for ends and the means to achieve them.
Otherwise the
trade-offs that are made will be shallow and inconsistent.
The critical role of science in all of this is to identify the nature and
scope of the environmental and social impacts (including estimates of the
order of r i s k s ) , and the consequences of alternative courses of action.
At the v e r y least, this information should be available in a succinct form
that is intelligible to the "opinion-influentials, " whose values largely
determine the way flows of information are screened and evaluated in
decision making (Katz and Lazarfield 1965).
In other words, the role of
scientific information in public reviews for environmental assessment is not
to provide answers, but the basis for the exercise of choice.
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FROM ANALYSIS TO ACTION?
Man's impact on the environment usually outpaces methods of assessment
and ability to respond.
In the case of the Eastern Slopes, this problem
may be framed in a more positive way. How might the zoning policies for
sustainable resource use be f u l l y implemented, especially for major tourism
development?
All of the MAB activities noted above may be helpful in
making this connection.
Some of the specific suggestions may appear a
touch abstract for bureaucrats; others may seem to research scientists to
dilute the power of analysis. However these are received, the linkage of
functions is important. On their own, research, monitoring, or education
are unlikely to be sufficient.
It is only when they are welded into a
strategy for action that their contribution is realized, ultimately this
interface between science and management is determined within the
relatively narrow margins of the political status quo no matter how much
scientists might wish it were otherwise.
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UNESCO'S BIOSPHERE RESERVE PROGRAMME
Bernard Lieff
Waterton Lakes National Park
Waterton Park, Alberta
In 1970, Unesco (the United Nations Educational, Scientific and Cultural
Organization) launched the Man and Biosphere Program, whose purpose is
to establish the scientific basis necessary for land use planning and for
the management of the resources of the biosphere* in harmony with
nature.
The program arose out of a concern for the f u t u r e of the earth and its
ability to support man as it is increasingly altered by the actions of man.
Consider the following:
By the year 2000 the earth's human population will have increased 55
percent since 1975 to about 6,350 million.
If the present trend increases people will continue to move from the
rural areas to the cities and the resulting concentrations of people
will create tremendous
pressures
upon our lifestyles,
traffic
congestion, pollution, and social ills will increase significantly.
There will be increased demands upon the land to support the
increased world population.
Pressure to put more forested land to
food production will increase.
There will be pressure to exploit
marginal lands, to over-exploit lands to hunt wildlife, to direct
watercourses, and alter climates.
Generally, there will be increased conflicts between economic and
environmental interests.
Short-term gains may take p r i o r i t y more
and more over our long-term f u t u r e .
The world's environmental problems are becoming well known to the
general public--acid r a i n , fish too contaminated to eat, foul smelling air,
poisoned soil, large scale tree diseases. What's to be done?
The Man and the Biosphere Programme is an attempt to cut across
political boundaries and deal with mankind's problems and his effects on
the biosphere on an international basis. One project area of the Man and
Biosphere Programme is the biosphere reserve program.
The biosphere reserve program is based on the conservation of areas
representative of the major types of natural areas found around the
w o r l d . These sites are protected for the role they can play in research,
monitoring of environmental change, education and t r a i n i n g , as well as in

*The word "biosphere" refers to the thin skin of soil, air, and water that
supports all life on e a r t h .
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conserving the natural resources contained within their boundaries.
A
biosphere reserve ideally contains both natural areas and areas modified
by man. Thus there is a core protected area and a buffer zone where
research is carried out to better understand man's problems and define
solutions to them. These reserves are distinguished from other types of
protected areas by the inclusion of managed as well as protected lands.
The 50 countries participating in this program have identified 193
reserves to date, which have been accepted by Unesco.
In Canada,
there are two reserves, one in Quebec, which is privately owned; and the
second in A l b e r t a , which is Waterton Lakes National Park. To date, the
Waterton Biosphere Reserve has existed in name only; this is in fact the
case with most reserves.
It is our wish to determine if there is local support to expand the reserve
on the basis of a mutual local understanding and to undertake research
and public information programs that will benefit us a l l .
Specifically, we would like to include some of the provincial crown
managed lands in the reserve on a formal basis and to include some
surrounding ranch lands without necessarily officially seeking official
designation of these lands.
This would give us a complete reserve
s t r u c t u r e and we would be able to direct research and public information
programs that would benefit us all.
If you were to become a member of the Waterton Biosphere Reserve
Committee you would have a voice in deciding the kinds of research and
public information programs that are required in this area, and you would
receive the information produced in these programs.
You may be asked to allow research to take place on your lands, which
would be done under the conditions you specified. But there would be
no change in the control you exercise over your land.
As a g r o u p , we would hope to b r i n g together private landowners,
municipal, federal, and provincial agencies, and as r e q u i r e d , American
agencies (Glacier National Park in Montana is also designated as a
biosphere r e s e r v e ) , all to address environmental problems that affect our
region. As a member of an international program, we would have access
to information being produced elsewhere that may be of use to us. And
we may cooperate in the f u t u r e in large scale programs along with other
biosphere reserves ( f o r example in the global monitoring of pollution).
We would be getting to know each other better while planning for the
future—planning for man and for nature.
We invite you to consider
becoming a participant in the Waterton Biosphere Reserve.
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WATERTON BIOSPHERE RESERVE Q U E S T I O N N A I R E

T h e e s t a b l i s h m e n t of Waterton Lakes National Park as a b i o s p h e r e r e s e r v e
opens up a v a r i e t y of o p p o r t u n i t i e s f o r c o o p e r a t i v e a c t i v i t i e s w i t h t h e
p a r k and s u r r o u n d i n g l a n d o w n e r s and o t h e r g o v e r n m e n t a g e n c i e s .
In an e f f o r t to d e t e r m i n e y o u r i n t e r e s t in becoming associated w i t h t h e
a c t i v i t i e s of t h e r e s e r v e and t o i d e n t i f y r e s e a r c h areas t h a t w i l l p r o v i d e
information
of
benefit
to
us
a l l , we have p r e p a r e d t h e
following
questionnaire.
Y o u r c o o p e r a t i o n in f i l l i n g o u t t h i s q u e s t i o n n a i r e and
s e n d i n g i t back t o us in t h e s t a m p e d , s e l f - a d d r e s s e d envelope w o u l d be
greatly appreciated.
If y o u are i n t e r e s t e d in r e c e i v i n g a c o p y of t h e r e s u l t s of t h i s
please i n d i c a t e in t h e d e s i g n a t e d space i n t h e q u e s t i o n n a i r e .

study,

C I R C L E ONE OF T H E ANSWERS FOR EACH Q U E S T I O N .
1 ( a ) Would y o u be i n t e r e s t e d in a t t e n d i n g w i t h fellow
r a n c h e r s meetings t o d i s c u s s s u b j e c t s of mutual
i n t e r e s t t o W a t e r t o n Lakes B i o s p h e r e R e s e r v e and
t h e l a n d o w n e r s in t h i s area?

1.
2.

Yes
No

1 ( b ) If y e s , when w o u l d be t h e most s u i t a b l e meeting
times f o r you?
Which D a y s :
M
T
W
T
F
S
S
Which T i m e s :
morning
afternoon
evening
Which M o n t h s are
Unsuitable:
J F M A M J J A S O N D
2 ( a ) L i s t possible s u b j e c t s f o r d i s c u s s i o n t h a t y o u feel w o u l d be of
mutual i n t e r e s t t o y o u r s e l f , o t h e r l a n d o w n e r s , and W a t e r t o n B i o s p h e r e
Reserve.
Examples m i g h t be p o l l u t i o n , knapweed c o n t r o l , l i v e s t o c k /
wildlife competition, tourism, etc.
D i s c u s s i o n s u b j e c t s ( l i s t as many as y o u w i s h ) :
1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
2 ( b ) Please p u t a c h e c k m a r k beside t h e s u b j e c t s above t h a t y o u feel are
most i m p o r t a n t t o y o u .
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3.

The Biosphere Reserve Committee will be a group of local people who
are working together to solve today's land use problems and to plan
for the f u t u r e . Additional information is provided in the attachments.
Having read this information, would you be interested in joining us?
1.

No

2.
3.

Uncertain
Yes

4.

Do you have any comments that will help us to understand what you
would like the biosphere reserve to do for y o u . You may use the
space below to reply or use separate note.

5.

Do you have any questions about the program that you would like
Charlie Russell or Rick West to clarify?
1.
2.

No
Yes

Your contribution to our survey is greatly appreciated. If you would like
a copy of the results, please put your name and mailing address below.

Co-Chairman

Co-Chairman
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OBTAINING BASELINE KNOWLEDGE FOR U.S. BIOSPHERE RESERVES
Raymond Herrmann
National Park Service
Colorado State University
Fort Collins, Colorado 80523
INTRODUCTION
United States Man and the Biosphere (MAB) baseline studies have been
categorized a number of different ways in attempts to better understand
the large number of complex research activities taking place in the U.S.
biosphere reserves. At last count d u r i n g calendar year 1977 there were
491 independent studies of v a r y i n g duration categorized into seven
disciplines (USDI 1979). During 1980 the National Park Service, Man and
the Biosphere Program surveyed science project activities and found that
in the aggregate the greatest part of these efforts remains on short-term
research.
The results of this latest evaluation likely reflect the
continued independent nature of most park/biosphere studies. Efforts by
NPS/MAB to develop common network-wide monitoring and research have
been partially successful; however, research emphasis continues on
park-specific work that is related directly to academic and resource
management needs (Mack et al. 1981).
Some representative baseline studies reported earlier by Herrmann and
Baron (1981) do provide examples of the kinds and scope of ongoing
activities to be expected in NPS biosphere reserves.
Great Smoky
Mountains National Park/Biosphere Reserve has been a focus of long-term
biosphere monitoring e f f o r t s .
Even before the development of Park
Service research facilities in the p a r k , vegetation monitoring and primary
p r o d u c t i v i t y research had been emphasized.
Present plans call for
placement of 700 permanent vegetation plots in the park that can be
relocated and sampled in the f u t u r e . Three hundred (300) of these plots
date back to 1938.
Water q u a l i t y , flow, and weather data have been
collected in Great Smokies using standard techniques.
Park-specific
monitoring
activities
in
Olympic
National
Park/Biosphere
Reserve
necessary for park management have also involved the placing of
permanent plots to study vegetational change.
Activities at Glacier
National Park/Biosphere Reserve include f i r e ecology and water quality
monitoring.
Plans have been developed to expand NPS work in Glacier
during 1982-83.
Extensive efforts are underway in Everglades National
Park/Biosphere Reserve on all levels to increase knowledge and provide a
baseline for management decisions.
Freshwater, marine, and estuarine
physical and biological studies by park research staff are evaluating
changes of water quality and quantity including saltwater incursions.
Permanent vegetation transects have been established and monitoring of
all vegetation assemblages is ongoing.
Atmospheric deposition is being
studied (Flora 1982) and chemical analyses of park surface waters has
continued for over 10 years.
Long-term multi-level research and
monitoring is underway regarding the nature of boreal forests in Isle
Royale and Pictured Rocks.
Isle Royale National Park/Biosphere Reserve
has begun atmospheric deposition monitoring, as part of proposed
biosphere activities,
which complement primary long-term research on
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plant nutrient c y c l i n g .
This new work has, for a foundation, baseline
water quality data collected on Isle Royale for 16 years by the U.S.
Geological Survey.
Their routine analyses cover 80 substances, which
include common minerals, trace elements, and pesticides.
Few MAB efforts have to date been implemented to test the hypothesized,
barely perceptible, man-caused disruptions of the carbon cycle, nitrogen
cycle, and other major chemical cycles of the biosphere or the effects of
these changes within the biosphere reserves.
A biosphere reserve
network for long-term study of atmospheric deposition and establishment
of pollutant baselines has been proposed and is now in part being
implemented.
The criteria for these network sites are:
they are
ecologically
representative,
receive
long-term
protection,
currently
maintain a permanent record of the state of environment, and contain
areas where conditions of least disturbance are f o u n d . It is hypothesized
that detection of change in these representative remote or " n a t u r a l " areas
will provide an early warning system of potentially severe damage to the
environment and/or human health.
We have previously presented results from the monitoring and research
efforts ongoing in U.S. biosphere reserves (Herrmann et al. 1978, MAB
1979b, Hemstrom and Franklin 1981, Wiersma 1979, Wiersma and Brown
1979, Wiersma et al. 1979, Brown 1981).
Reflecting back on what was
said, what has been done, and what has been learned--this presentation
differs from previous discussions in that a holistic concept of long-term
ecological research (and monitoring) is proposed.
This paper is an
attempt to look at the results of this holistic approach to date and to
present the national program that has taken shape as a part of the U.S.
MAB experience.

BASELINE MONITORING AND RESEARCH
We know that man's activities are affecting the biosphere in many
measurable ways, including our remote study sites. We have tested field
methods, determined quality control needs, and are now prepared to
refine our list of suggested measurements.
We have accomplished this
approach by concentrating on global questions concerning "atmospheric
deposition" (Wiersma and Brown 1979, Wiersma et al. 1979, Mathews et al.
1979, Herrmann and Baron 1980, Herrmann et al. 1982).
The detection/monitoring system for atmospheric deposition is one example
of an early warning device that involves establishing sites along gradients
of urban to remote, arctic to t r o p i c a l , arid to humid, and sea level to
high elevation areas, including all major biotic provinces. In cooperation
with other U.S. and international agencies we are assessing the direct
effects and the indirect effects of hydrologie and atmospheric t r a n s p o r t .
Our present research and monitoring initiatives involve varying degrees
of uncertainty that will undoubtedly become more accurate as more of the
network becomes operational and longer data bases become available for
analysis.
The National Park Service manages each of its core biosphere reserve
areas in a specific manner; management may be very restrictive relative
104

to preservation intent or proposed management activities.
In general,
manipulative research is not permitted.
Restrictions are limiting with
respect to data collection techniques but not generally to the type of data
that can be collected in remote natural areas. Wiersma et al. (1979) and
Brown (1981) have demonstrated in Great Smoky Mountains National Park
and Olympic National Park that portable monitoring equipment can be
employed in nearly any situation to develop dependable data for even the
most sophisticated of chemical analyses.
Pollutant monitoring pilot studies in Great Smoky Mountains, Olympic, and
now Glacier national parks have involved chemical assays of a i r , water,
soil layers, and vegetation. Substances entering the parks are perceived
to have an unknown effect on the preserves' i n t e g r i t y , and decisions on
acceptable levels of additional pollutants must be grounded in knowledge
of ambient levels and the nature of effects. These studies are slated to
be expanded to more parks in the f u t u r e .
Careful field sampling
techniques and high resolution laboratory analyses are employed on a
yearly basis to assess levels, patterns, and trends of environmental
contaminants.
In this program the testing of multi-elemental analysis
techniques has increased the speed of analysis and significantly reduced
costs.
These methods greatly increase the probability of detecting
unnatural changes in chemical cycles and of understanding unusual
chemical results.
The pilot study for Great Smoky Mountains National
Park began in 1976.
Data collection in Glacier National Park began
d u r i n g the summer of 1981. Comparative water chemistry data from Great
Smoky Mountains, Glacier, and Olympic can be employed to establish
relative levels of contamination (Table 1 ) .
Installation of uniform
w e t f a l l / d r y f a l l atmospheric deposition collectors in 11 parks/biosphere
reserves was accomplished as a part of the cooperative NPS/MAB-National
Atmospheric Deposition Program (NADP) d u r i n g 1980 and 1981.
This
system includes a U.S./Canada joint experiment at Glacier National Park.
The national network presently provides the National Park Service with a
controlled framework for sampling, data analysis, and quality control of
physical and chemical atmospheric deposition data. Available NADP data
provide the National Park Service and others the ability to study what
and how atmospheric substances are impinging on natural resources and
provide the f i r s t tangible comparative data set for U.S. biosphere
reserves (Figures 1 and 2 ) .

A NATIONAL PROGRAM FOR LONG-TERM ECOLOGICAL MEASUREMENTS
AND BASELINE STUDIES
The National Park Service is c u r r e n t l y implementing a long-term research
program on the effects of acid precipitation on natural ecosystems
(Herrmann et al. 1982).
The study is designed to monitor atmospheric
input and establish baseline data. Planned work on soils, vegetation, and
aquatic communities will provide for evaluation of long-term changes.
This program of study will assess changes caused by atmospheric
deposition within representative " n a t u r a l " ecosystems of national and
international importance that are managed by the National Park Service.
The program calls for no more than nine or ten park study sites (three
sites in FY 82) where we can continue the long-term study of the
interrelationships
inherent
in natural
ecosystems. We will examine
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Table 1 . Comparative Water Chemistry-Great Smoky Mountains, Olympic,
and Glacier National Parks/Biosphere Reserves: Analyses unless
otherwise noted are by Inductively Coupled Plazma Emission Spectrometry
(ICPES) and are reported as milligrams/liter ( m g / l ) . Bracketed values
are percent of samples above detectable levels.

o
CD

Element

19773
Great Smokies

Aluminum
Barium 1
Cadmium
Calcium
Iron
Magnesium
Manganese
Sodium
Strontium
Zinc

0.111(100)
0.010(100)
0.00K 15) p
2.09 ( I 0 0 r
0.036( 92)
0.32 (100)
0.021(100) ?
1.2 (100)
0.014(100)
0.014( 8)

1.
2.
3.
4.
5.

1978
Great Smokies
0.05
0.008
<0.005
1.8
0.16
0.40
0.035
<5.0
0.009
0.03

( 48)
(100)
(100)
( 95)
(100)
( 81)
(100)
( 14)

19794
Olympic
0.01 ( 50)
0.003 (100)
0.0004( 12)
15.8
(100)
0.008 ( 25)
1.2
(100)
0.003 ( 50)
2.0
(100)
0.114 (100)
<0.0005 - -

19805
Olympic
0.2 (44)
0.005( 73)
<0.005( 18)
12.5 (100)
0.5 (100)
1.9 (100)
0.008( 85)
4.0 (100)
1.2 (100)
<0.01 ( 15)

Detection limits improved 1979
Analysis by Spark Source Mass Spectrometry (SSMS)
Analyses ICPES and SSMS
Analyses prior to 1980 - Environmental Protection Agency,
Water Laboratory, Athens, GA
Analyses for 1980 and 1981, University of California, Los Angeles

1981
Glacier
0.089( 84)
0.045(100)
0.002( 42)
7.44 (100)
0.057( 26)
2.34 (100)
0.005( 37)
0.166( 94)
0.049(100)
0.007( 37)

Figure 1. Weighted Precipitation pH contour map from NADP, March 4,
1982.
Includes locations of Park and Biosphere Reserve NADP Sites.
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Figure 2.
Weighted Precipitation
Biosphere Reserve NADP Sites.

pH
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range

and

mean

for

Park

and

temporal and spatial ecological processes that may be altered by
atmospheric deposition.
These sites, in cooperation with other agency
study
sites,
are proposed to establish the national
network
of
representative baseline sites for ecological effects research and will
provide important data for improved resources management.
Three park sites were chosen to begin atmospheric deposition research
during
FY 82--1 sle Royale, Rocky Mountain, and Sequoia national
pa'rks--these represent three locations with a known occurrence of, and
susceptibility t o , acid precipitation.
Each of these parks has been
designated an international biosphere reserve, protects an example of a
pristine or near-pristine ecosystem, meets the criteria stated earlier, and
has a scientific research i n f r a s t r u c t u r e and a history of use as a living
scientific laboratory that will both enhance and benefit from the research
proposed here.
Specific research will meet the need for long-term data on the dynamics of
undisturbed ecosystems and places emphasis on the study of ecological
processes that occur in timeframes exceeding those commonly used in
manipulative biological or ecosystems research.
It is proposed that each
park will carry out a standardized set of core measurements, while
focusing on one or more specific areas of research.
For Isle Royale the
existing program of research was expanded to focus on the effects of acid
deposition on boreal watershed/lake ecosystems. Within Rocky Mountain a
new program will study impacts on soil and water chemical processes. In
Sequoia we will examine vegetation and aquatic community response across
the broad elevation gradient.
Planned interagency and interinstitutional cooperation on research and
monitoring activities involves several universities and federal agencies.
The program s t r u c t u r e , although focused on acid precipitation, reflects
the t h i n k i n g that developed d u r i n g formation of the National Science
Foundation's Long-term Ecological Research Program (NSF 1977, 1979) and
Man and the Biosphere monitoring protocols (MAB 1979a). Whole system
studies resulting from this initiative are particularly useful for the
partitioning and comparison of complex cause and effect relationships.
In
addition the assessment, evaluation, and understanding of how remote
( p r i s t i n e ) natural areas respond to acidification provides for a predictive
capability about long-term changes having potential for f u t u r e possible
irreversible impacts.
A number of the objectives
biosphere research:

to

be met directly

support

the

goals

of

Detection of chemical changes within each ecosystem
Detection of biological change within each ecosystem
Establishment of nationally representative baseline sites
Partitioning of cause and effect relationships of long-term ecosystem
change
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Evaluation of how the
respond to acidification
Establishment
response.

different

unmanipulated

natural

of an early warning system for measuring

The linkage by design of physical and
activities and baseline studies of " n a t u r a l "
our ability to test hypotheses relative to:
of natural systems on natural succession;
have on the interrelationships of species;
change within representative and unique
provinces.

sites

will

ecosystem

ecological effects monitoring
systems pertains directly to
the effects of the acidification
the effects acidification may
and the nature of long-term
biomes and/or physiographic

LONG-TERM MEASUREMENT ACTIVITIES
Long-term measurements serve the purpose of providing useful information
on research questions, for improved management of park u n i t s , and for
comparative studies among sites comprising the cooperative network.
Because of funding
constraints a hierarchy for implementation is
appropriate. T h u s , one may define Level I information as that needed to
establish a baseline for trend analysis and hypothesis t e s t i n g .
Level II
measurements are for the purpose of defining and studying ecosystem
processes, examining how the ecosystem is functioning under the
influence of atmospheric deposition, and supporting hypothesis testing for
appropriate intensive studies.
Level II measurements are the heart of
site study plans.
Our approach presumes that ecological change is representable by a select
number of physical and ecological variables.
The core measurement
strategy aims at detection of the spatial and temporal differences of the
measured
parameters.
Site-specific
long-term data sets
employing
standardized techniques of measurement will be used for inter-ecosystem
comparisons.
The core measurements program meets the following
measurement c r i t e r i a :
Techniques will not be changed
calibrated against the old

unless

a new technique

can

be

Techniques and parameters should be proven for evaluating and/or
predicting ecological change
Sampling intervals should be within the timeframe of known biologic
events
For descriptive studies
will be compatible

or map measurements,

scale and

archiving

Samples selected from sites will be catalogued and stored ( e . g . ,
botanical materials, sediment cores, samples of known plankton or
benthos) using standard museum procedures
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Dynamic (physical or biological) measures will employ techniques that
can be accurately repeated
Techniques allow partitioning of change into trends or cyclic events.
The study unit for long-term ecological measurements of acid precipitation
effects is the watershed. A study site ( p a r k , reserve, e t c . ) may consist
of multiple watersheds, but within each watershed a number of physical
and biological data sets or records are required to characterize the biota,
climate, watershed, hydrology, geology, and the physical and chemical
characteristics of soils, water, and the atmosphere.
Together the data
collections comprise a series of the desirable baseline studies.
Measurements common to all sites include precipitation, climate,
vegetation, hydrology and aquatic samples, and paleolimnology.

soils,

Precipitation
Each park will have an atmospheric deposition collector following the
National Atmospheric Deposition Program (NADP) protocol.
The NADP
station will be paired with a standardized bulk collector; if a given park
has multiple study sites, each site will have at least one bulk collector.
The NADP and bulk collectors will be used only to collect rainfall on a
weekly basis.
Dry deposition measurements will be required after a
standard procedure is developed.
Snowfall will be measured using a
combination of snow boards and snow cores, optimally on a weekly basis.
Site measurements and analysis compatible with the NADP protocol and the
National Trends Monitoring Network (design pending) will be used.
Event sampling is not required at this time.
Snow depth and moisture
equivalence will be measured on site o r , as near as possible, monthly,
and the date of peak melt period, and date the ground is free of snow
noted.
NADP samples will
Bulk samples will
area for analysis
acidity/alkalinity,
such as Pb, C d ,

be sent to its laboratory following established protocol.
be sent to the laboratory used by the Isle Royale study
of cations and anions, including Ca, Mg, Na, K,
CI, S O . , and N (all species).
Selected trace metals
and AI will be included in the analysis as required.

Climate
Wind speed and direction, humidity (or equivalent measurements),
temperature, insolation, and precipitation will be measured and recorded
on site.
An automatic, standardized method of data collection involving
an automatic recording weather station and data logger, and a means by
which data can be stored, r e t r i e v e d , analyzed, and shred among study
areas, will be obtained.
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Soils
A one-time soil collection will be made with at least two locations within
each study watershed. Analyses to be performed on major soil and litter
horizons will include total sulfur phosphate (Bray method); Kjeldahl
ammonia, nitrate n i t r o g e n , and total carbon.
Total exchangeable and
water soluable cations, cation exchange capacity, p H , bulk density,
particle size by classes of less than 2mm, and percent by volume of size
classes greater than 2mm (particle breakdown) will be measured in
addition to the above analyses. Samples will be a i r - d r i e d and stored in
whirl-pac bags for archival purposes in a central repository.
Vegetation
Permanent plots will be re-read every five years. Qualitative phenology
observations
of
branch
elongation,
leaf initiation
and expansion,
flowering, f r u i t i n g , f r u i t dissemination, and leaf fall will be recorded for
dominant species on a regular basis throughout the growing season.
Hydrology and Aquatic Sampling
Weekly stream temperature range will be recorded for a minimum of one
year. Stream discharge will be continuously recorded at appropriate
locations for basin i n p u t / o u t p u t analysis. Lake levels, surface, inflows,
and outflows will be measured as needed for a mass balance.
Stream
water samples will be collected on a representative basis except d u r i n g
times
of
rapidly
changing
discharge
(spring
snowmelt,
summer
precipitation events) when event samples will be collected over the
hydrograph.
Chemical mass balances for the major cations and anions
(listed in 11-1) will be calculated from input and output data.
The
relationships between stream discharge and nutrient concentration will be
calculated on an annual basis to examine overall ecosystem functioning and
response to disturbance.
Ecosystem n u t r i e n t budgets will be calculated
from i n p u t / o u t p u t data.
The importance of groundwater flows will be
assessed. Lake water samples will be collected once during mid-winter ice
cover, at the time of maximum spring discharge into the lake, immediately
..after ice melt, d u r i n g summer s t r a t i f i c a t i o n , and at fall t u r n o v e r .
Integrated water samples will be collected when thermal stratification is
absent. At times of lake stratification samples will be collected from the
epilimnion, thermocline, and hypolimnion.
Temperature profiles will be
taken at the time of water sampling. Stream and lake water samples will
be collected, f i l t e r e d , and handled according to procedures accepted by
the USGS.
Biological measurements characterize the system and establish a baseline
of indicator species. Stream measurements will include monthly sampling
( A p r i l - O c t o b e r ) of periphyton (organic C, diatom species composition,
fixed ATP) on artificial substrates for a multiple-year period, and a
one-year,
monthly
qualitative
survey
(Surber
sampler) of
stream
invertebrates.
Lake biological sampling will follow the protocol of water
sampling.
Size fractionated chlorophyll will be measured on integrated
water
column samples and on epilimnion, thermocline, and hypolimnion
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samples d u r i n g
lake stratification.
Planktonic
respiration will
be
measured.
Zooplankton abundance and species composition will also be
determined using the same sampling protocol.
There will be sampling (electrofishing) of stream fish populations on a
site-by-site basis.
In addition, there will be a mid-summer lake fish
survey conducted at each site using a variety of techniques.
Paleolimnology
Lake history will be determined from sediment cores taken in selected
lakes within the study area.
Duplicate cores will be pulled from the
deepest part of each lake; one will be frozen and preserved for archival
purposes.
The other core will be dated by radiometric methods and
analyzed for heavy metal and organic content and movement.
Other
investigations will include pollen analysis and diatom identification and
community s t r u c t u r e .
CONCLUSIONS
In conclusion, we have established in a limited number of park/biosphere
reserves an integrated program of long-term ecological research that is
c u r r e n t l y focused on the global problem of the effects of atmospheric
deposition. We hope through the holistic design of this program to focus
research activities toward a common objective that will result in the
development of data required for management and for solution of the
complex research questions. In the past, baseline inventory or long-term
environmental monitoring were thought of separately.
These activities
fuse the two in a directed program for collection of data needed to test
hypotheses relative to man's contributions to long-term ecological change
within remote " n a t u r a l " environments.
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NECESSARY WILDLIFE MANAGEMENT PROGRAMS
IN BIOSPHERE RESERVES
Valerius Geist
The University of Calgary
Calgary, Alberta T2N 1N4
ABSTRACT
To manage for no more than the necessary, that i s , to use minor
interventions for major effects, be it to manage wildlife populations or
other aspects, requires several prerequisites.
First a clear objective is
required.
The maintenance of natural systems may be achieved by at
least four d i f f e r e n t , in part conflicting options. These are laissez faire
(the least useful o p t i o n ) , managing for the status quo (the most
ambiguous o p t i o n ) , managing for maximum biotic diversity (the most
ambitious o p t i o n ) , and managing for the top carnivore (the most focused
option).
If management is to take place, is it possible to manage without
severe interference? Will it be possible to change inadequate boundaries,
implement hard physical design to exclude impact, remove harmful
policies, have a supportive public, and resist political pressure? If so,
there remains the obstacle of ignorance, the lack of vital knowledge about
biota, as well as management practices. This cannot be rectified by our
present system of research, but requires an alternative. The alternative
envisioned is the old but sound concept of a research station managed so
as to generate continuity of research and an intellectually invigorating
environment.
Its objectives would be to develop a sound monitoring
system, develop empirical knowledge and skills about how to manage biota
via experimental manipulation of biota, as well as to attract on a
long-term basis visiting scientists to do their research in a secure
locality.
INTRODUCTION
To manage no more than needed, to orchestrate by minor interventions,
to do more with less is a universal goal of design.
It is a mark of
supreme mastery and well recognized as such among designers.
To
achieve it requires a great depth of knowledge, experience, and courage,
for it requires the power to do the unpopular.
i t requires a
sophisticated blend of foresight, will power, and judgment, so much so
that management can never be a science, but must remain an a r t .
To
make it a sophisticated art does require science and plenty of i t .
But,
decisions ultimately must be rendered by one in a responsible position
using all the aid he can get at times without the benefit of sophisticated
knowledge.
On this continent the management of wildlife in natural areas is still in its
infancy but in the process of rapid development (see Schoenfeld and
Hendee 1978).
The following are some of my thoughts on this topic. I
do not claim o r i g i n a l i t y ; what is stated here has been said before, but it
needs saying again.
These, my views, arose in the turmoil of being
involved in conservation issues and all the constraints placed on them.
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There are a number of sources of confusion that concern me. One is an
attempt to do, via science, what only a subjective judgment can produce,
to manage "scientifically" when such is impossible in principle.
Another
reason is the confusion surrounding the innocent goal of managing a
natural area for its ecological value.
A t h i r d is the abysmal lack of a
comprehensive, experimental system to develop sound, vigorous knowledge
about ecosystems and their components, as well as their response to being
managed.
As Harold Eidsvick makes clear in the report for Unesco
prepared by IUCN on biosphere reserves ( p t . ) , these areas are to serve
us culturally by permitting us to gain sound knowledge about natural
processes as well as management experience and skills.
To be noted,
these reserves are not only to serve us nationally, but internationally—an
important point.
Presumably what is discovered in Glacier and Waterton
Lakes national parks may be applied—after testing —in the Serengeti or at
Lake Baikal. The f r u i t s of scientific endeavor as well as the experience
developed in management will be of use worldwide.
Biosphere reserves
are to develop knowledge in principle, a most welcome development.
It
implies that research may be done to check out concepts needed for
management elsewhere, but not necessarily vital for us today.
In order to develop knowledge that will permit us to do more with less
and never more than the necessary, we require clarification on a number
of points.
Here I presuppose an adequate agreement on basic semantics
and concepts, although such may be immature as revealed by Smith's and
Watson's (1979) discourse on wilderness.
MANAGEMENT OBJECTIVES FOR MANAGING
NATURAL WILDERNESS AREAS
If we are to manage s t r i c t nature reserves we are faced by at least f o u r ,
in p a r t , incompatible options.
(a)

Laissez faire.
Nature is allowed to take its course, no interference
is done.
This option presupposes that although ecosystems will
change, no species will be lost.
This is, I emphasize, s t r i c t l y a
f a i t h , bound to no reasons and opposed by such. This option, if
accepted, must be coupled to a detailed sensitive monitoring system
in order that we may learn from change, although our knowledge will
always be circumstantial.
Cause and effect can only be i n f e r r e d ,
never p r o v e n , since experimental intervention is not allowed. The
knowledge so gained will be valuable, but it will be slow in coming.
There will be no gain in management knowledge and skills unless
there are other areas available for experimental testing of insights
gained.
In my view, no area should be designated under the laissez-faire
option.
The danger is too great that natural changes alone will
cause extinctions of species, unless some unprotected area close by
still contains the species in question and one can obtain stock for
recolonization.
The smaller the area the more likely extinctions by
serai changes, catastrophic weather, diseases, or w i l d f i r e .
As to
the notion that we shall not interfere in order to allow "evolution to
take place," well, as an evolutionary biologist I shudder at this
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statement.
Evolution is a change in gene frequencies due to
exceptionally severe changes in the habitat, changes that tax beyond
the normal an individual's ability to adjust.
For all practical
purposes the norms of reaction prevent evolution so that it is a
t r u l y exceptional phenomenon. No genetic adaptation is expected to
take place within
v e r y wide margins of habitat
variability-exceedingly wide margins that is (see Geist 1978).
Do not worry
about evolution; do w o r r y about adequate population size and
effective reproduction to reduce loss of genetic information via
inbreeding.
Laissez-faire is not, in my opinion, a valid option for biosphere
reserves, even core areas for it tempts irresponsibility.
It is so
easy to do nothing when action is needed and even to dismiss
research because it could reveal uncomfortable facts.
Laissez-faire
in any absolute sense has to be rejected.
(b)

Management for the status quo. This option demands that existing
combinations and proportions of biotic communities be maintained in
perpetuity.
The land will be wilderness, but wilderness more or
less frozen into a state that keeps it as we found i t .
No species
c u r r e n t l y present will be allowed to become . e x t i n c t ; unplanned and
damaging wildfires will be controlled, although fires will be used to
maintain serai stages. Large outbreaks of diseases will be controlled
as well as large influxes across the borders of any wildlife species
threatening to change the status quo.
This option demands great
determination, knowledge, and freedom to act.
It is probably a
necessary option where a rare or endangered species is to be
maintained, or on v e r y small unproductive areas with an already low
biotic d i v e r s i t y .
In an abstract sense, however, this option cannot be achieved
because of lack of knowledge about today's conditions. To know the
status quo requires study and time.
The sheer time involved in
studies of a changing system guarantees that by the time a
comfortable level of understanding is reached one does not know if
the system is still identical to the one one started out s t u d y i n g .
Long-term studies such as those on wolves and moose at Isle Royale
or the Serengeti plains (Sinclair and Norton-Griffith 1979) indicate
that great fluctuations in species abundance can be expected.
Management for the status quo would eliminate t h i s .

(c)

To manage for a maximum of biotic d i v e r s i t y .
This implies the
application of diverse interventions in order to maintain the greatest
d i v e r s i t y of species; that includes attracting species c u r r e n t l y not in
the biosphere reserve.
The limits to intervention may be v e r y
broad, including the subsidizing of rare species so as to prevent
extinction or excessively small population size. This option demands
the continuous and diverse challenge of biotic communities and
populations, but also the deliberate control of the location, extent
and intensity of f i r e s , floods, avalanches, and expanding wildlife
populations.
This is a highly interventionist option from which a
maximum can be learned about management and a maximum of
management skills developed.
In s h o r t , it is the quickest way to
117

learn a lot about both the biota and about management techniques.
It requires an excellent monitoring system, a good research and
management team, a long-term system of p r e - and post-intervention
studies, and great freedom for the manager.
It is an excellent
option for a small area that can be readily monitored.
Its only
drawback is that it may lead to small population sizes and low
genetic d i v e r s i t y within populations.
(d)

To manage for the top carnivore.
Here one manages to maintain in
adequate numbers the top species- in a food chain and hopes that by
doing
so
one
automatically
conserves
other
species
within
representative ecosystems.
One therefore starts with a largely
non-interventionist study of the autecology of the top carnivore.
From this one graduates to modest experimental interventions to
enhance the landscape for the top carnivore so as to raise its
population and lessen the dangers of inbreeding and loss of alleles.
This option has some backing in t h e o r y , a v e r y clear aim, and
excellent potential for growth of knowledge and management skills as
well as in the scope of research.
It is likely to lead to few
mistakes, but the growth in knowledge and skills will be slow. The
drawbacks are that it may overdo carnivores and neglect other
species deserving attention.
It also tempts one to measure success
quantitatively
in
the
sense that
the
more
carnivores,
the
bettei—irrespective of prey d i v e r s i t y .
This tempts management
programs that maximize prey density at the expense of diversity and
may even decrease habitat d i v e r s i t y .
Some of the mistakes of
single-species
management that
have occurred are documented
(Ogilvie 1979) work on the fate of buffalos in Canada. S t i l l , this is
a good option to follow; it is also an enabling option to option ( c ) ,
managing for d i v e r s i t y .

All four management options will achieve a similar end: the maintenance
of complex ecosystems in v i r t u a l l y a natural state. The smaller the core
area of a biosphere reserve the more option ( c ) is appropriate; the more
complete the ecosystem and large the area, the more option ( d ) is v a l i d ;
the more unique the area, the more appropriate is option ( b ) .
Of the four options the least useful in the short or long terms is ( a ) ; the
most ambitious, the most expensive, but also the most f r u i t f u l is ( c ) ; the
most ambiguous is ( b ) ; and the most goal orientated, focused, and readily
evaluated is ( d ) .
Each option does require a monitoring system of some
sophistication, but beyond that the requirements differ somewhat. Option
( d ) and ( b ) can be satisfactorily pursued with a small permanent staff;
option (c) requires a large staff of scientists and technicians, but is well
suited as a show project and excellent for general public education.
I raised these four options and discussed them briefly because they are
more exacting, explicit formulations of the general aim of maintaining
viable ecosystems within wilderness areas.
In order to do minimal
management of wildlife within biosphere reserves it is essential to adopt
one explicit option, or a mix, depending on zoning.
I know of no
conservation area c u r r e n t l y managed under a narrow, explicit policy with
all the relevant elements in place. Moreover, to do effective minimal
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management of wildlife one must know if there are sufficient powers or
prerequisites to manage conservation areas effectively.
Some Prerequisites for Effective Management
Not only a clear aim, but also some powers are required to do effective
management.
One of the greatest difficulties for permanent maintenance
of viable, complex ecosystems are inadequate borders.
The f i r s t
prerequisite for effective minimal management is:
(1)

Is there a reasonable legislative framework and mean to permit the
adjustment of borders so as to include vital elements needed for
conservation purposes?
One can, of course, also give up areas
found to be redundant or of little u t i l i t y for conservation purposes.
Our goal must be for major biosphere reserves to enclose within
their borders all necessary components to maintain more or less
self-regulating ecosystems. The best way to move towards that goal
is to have sensible boundaries based on solid knowledge and
understanding.
For instance, borders of some Canadian national parks are hopelessly
inadequate, designed by accident of history or ignorance to cause
major problems.
Banff National Park contains no viable pack of
wolves year r o u n d .
Since Jasper National Park does, the situation
is not so serious. An extension of the borders of Banff park along
the Red Deer River valley would rectify the problem.
The borders of Kluane National Park are hopelessly inadequate to
protect, in the long range, the large mammal fauna. Not only did
the final borders enclose considerably less area than was then
proposed by the worst enemy of this p a r k , the Yukon Chamber of
Mines, but the borders divide v i r t u a l l y all ranges of wildlife
populations as well as exclude unique, major wildlife and ecological
features.
For instance, the area in question contains such unique
periglacial
features
as
wildlife
wintering
on
top
of
glaciers—excluded; a major glacial braided stream with a small,
dense population of large mammals containing a carnivore prey
system—excluded; local populations of v e r y large mountain forms of
caribou, nowhere protected—divided or excluded. The same applied
to a population of wolves. A unique Dall's sheep population existing
on periglacial loess steppe and totally unique—divided.
And so it
goes on.
Ironically, the boundary of the former game sanctuary,
out of which the park was carved, was quite adequate. The borders
of Kluane National Park are a disgrace to our nation.
So is the
policy of allowing subsistence hunting of large mammals in that
national p a r k .
This park contains, in p a r t , the very last vestiges
of rich periglacial ecosystem that has generated one of the
floristically
and
faunistically
richest
ecosystems
unparalleled
anywhere in the near A r c t i c .
To safeguard these values, boundary
changes are r e q u i r e d .

(2)

Is there a framework for changing policy decisions that endanger the
values a biosphere reserve is set up to protect? For instance, by
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ministerial decree national parks in Canada's north were opened to
subsistence h u n t i n g .
In some this may be not only tolerable but
even desirable for management purposes — provided it can be sensibly
controlled.
If biosphere reserves are to be established in the
Canadian north this policy will have to be dealt w i t h . I assume that
planning mechanisms and management procedures are in place to
change boundaries of management zones and practices to maintain
biosphere values.
(3)

Is there a favorable climate for and means available to implement
h a r d , physical design to exclude influences damaging to biosphere
reserves?
In essence, will it be permitted and possible to exclude
physically damaging factors?
This may sound like a rhetorical
question, but in practice it is a valid question.
This means, for
instance, the imposition of urban planning, a r c h i t e c t u r a l , and design
criteria on transportation systems that may be unpopular with an
ill-informed public or reduces profits of developers or are perceived
as
an
infringement
of
individual
freedom
and
may
offend
transportation system designers most of a l l .
Let me explain: the
problem of bears using urban areas within reserves or of the border
reserves can be in good part designed out via urban design, some
architectural alterations of housing design, plus a system of total
garbage removal.
Transportation corridors traversing biosphere
reserves or national parks should be fenced out and their borders
made unattractive to wildlife while overpasses and underpasses
permit animals to cross t r a f f i c unimpeded.
Highways do have
horrendous,
utterly
unacceptable
impact
on
large
mammal
populations, as well as on small mammals and even insects (Harris et
a[. 1980).
As a last resort, to minimize conflict with natural
systems, areas of intense human use should be fenced out. Is hard
design a viable option in the management of biosphere reserves?

(4)

Do we have a climate of public opinion favorable to management?
Management always entails intervention. One intervenes in order to
restore,
guide,
or
accelerate
some material
process.
Such
interventions may run counter to popular ideas of what is r i g h t .
Fire as a management tool is not likely to be popular; nor will be
controlled grazing by livestock; nor will be culling of populations let
alone control of some predator population; nor will be the provision
of artificial mineral licks or scarifying g r o u n d . Yet some of these
measures should be employed not for management purposes, but in
order to gain vital information in anticipation of management.
At
present
there
is
evidence
for
an
irrational
belief
that
non-management is best—even among staff in national p a r k s .
In
part this is the consequence of our poor system of obtaining and
discriminating knowledge about our native biota and its problems.

(5)

Is it feasible to limit exploitation of biosphere reserves?
Or will
their original purposes be compromised by spiraling recreational
demands? Under the guise of "public education" will there be more
and more pressure for visitor facilities and regulation of visitor use
to the detriment of the natural systems themselves?
Most of the
surface areas of our national parks accessible via roadways have
long ceased to be examples of wilderness. The "tragedy of the
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commons" is f u l l y realized at present with technocrats willingly
t r y i n g to impose technical solutions to social problems—or political
ones (Geist 1979). If biospheres are to retain their value, a rush to
public open spaces has to be met with creation of recreational
facilities outside biosphere reserves.
Knowledge—the Prerequisite to Management
In the preceding pages I have addressed briefly some impediments to
effective management for conservation.
No impediment, however, is
greater than ignorance; it defeats the best of good w i l l , courage, and
skills.
Here lies my greatest concern.
We do not have in Canada a
sound system of generating knowledge about our biota, let alone about
how to manage it effectively. This in no way detracts from my admiration
of our
small group of superb research scientists in government
departments and universities who are s t r i v i n g against considerable odds
to produce exemplary research.
What I am concerned about is how
t e r r i b l y inefficiently our meager scientific resources are managed. This
concern is highlighted by the realization of how little in materials, f u n d s ,
and good will is required to get more out of our research dollars.
The
chief problem is meager funds for research spread over a very large
geographic area and consequently too little concentrated research in
depth.
Our diffuse, idiosyncratic, ineffective system —if one can call it
such—of obtaining data on our biota is simply not capable of delivering
knowledge needed for management of reserves.
To do so requires the
following ingredients:
security of studies; long-term studies, in particular, from damage by
the public and a r b i t r a r y decisions by the landowners; consequently,
scientists to do studies on natural systems often had to flee deep
into wilderness for fear of interference and destruction of equipment
and facilities or their v e r y study objects; for a scientist to go from
Alberta to the Yukon T e r r i t o r y in order to have a secure study area
for ground squirrels is not only ridiculous, it is expensive.
the coming together and exchanging of information of the same group
of individuals working on different aspects in the same area; in
short, one requires long-term involvement in order to generate depth
and maturity of knowledge as well as cross-fertilization of ideas.
a team approach to experimental interventions into the biota of an
area in order to gain empirical knowledge about management and gain
hands-on skills in actual management; in essence, one creates all
types of potential problems and learns how to handle them by doing
something about them; this empirical approach also requires pre- and
post-impact studies.
a good system, continually upgraded, of keeping
climates, and human activity on the reserve.

track

of biota,

The above criteria for a system of obtaining knowledge and know-how for
management can be fulfilled in a time-honored i n s t i t u t i o n , the research
station. We have, at present, no research station looking at terrestrial
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biota with resource conservation and management in mind. We do not
need a huge complex for such a station, but one would need a small team
of scientists and technicians charged with experimental research and the
development of monitoring systems.
Add to this modest quarters for
guest researchers and one begins to draw research f u n d s , now used
elsewhere, towards use in a biosphere reserve. Granted security of one's
research area,
affordable accommodations, agreeable discussions with
other scientists, and time—excellent results are quite likely to arise (see
Lewis Thomas 1974, the chapter titled MBL [The Marine Biological Station
of Woods Hole]).
Conferences by researchers from different areas are
the icing on the cake, but never a substitute for the regular exchange of
ideas and stimulation by a group of scientists doing work in one locality.
In addition, an opportunity for training graduates would greatly improve
their abilities as managers. There is very much to be said for a small,
well-run research station as a means of gaining management knowledge
and skills.
That such knowledge is ultimately spread to the public at
large via articles, popular books, lectures, television programs, and
interpretive activity within the park need not be emphasized.
The
results of good science are in little danger of being overlooked, even
though it may take time before they become well known and ultimately
anonymous, conventional knowledge of our c u l t u r e .
REFERENCES
Geist, V. 1978. Life Strategies, Human Evolution, Environmental Design.
S p r i n g e r - V e r l a g , New Y o r k .
Geist, V. 1979. A philosophical look at recreational impact on wildlands.
In I t t n e r , R., Potter, D . R . , Agce, J . K . , and Anschell, S. ( E d s . )
Recreational Impact on Wildlands.
Forestry Service USDA, National
Park Service USDI. R-6-001-1979. pp 1-7.
Harrison, G . , Hooper, R., and P. Jacobsen.
Highway Wildlife Mitigation Measures Banff
Canada, Western Region, Calgary, Alberta.

1980.
Trans Canada
National Park.
Parks

Ogilvie, S.C. 1979. The Park Buffalo. Calgary-Banff Chapter, National
and Provincial Parks Association of Canada.
Univ. of Calgary.
Schoenfeld, C.A. and J . C . Hendee.
1978.
Wildlife
Wilderness. Boxwood Press, Pacific Groves.

Management,

in

Sinclair, A . R . E . and N. Norton - Griffiths ( e d s . ) .
1979.
Serengeti.
Dynamics of an Ecosystem. Univ. Chicago Press, Chicago.
Smith, P.M. and R.A. Watson.
Environmental Ethics j 1 , 61-64.
Thomas, L. 1974.

1979.

The Lives of a Cell.

122

New

Wilderness

Boundaries.

Viking Press, New Y o r k .

ENHANCING PUBLIC APPRECIATION OF THE ROLE
OF BIOSPHERE RESERVES
Stephen R. Kellert
Yale University
New Haven, Connecticut 06511
lUCN's description (1979, p. 1) of the biosphere reserve concept
described it as a "broadly based ecological programme . . . aiming to
develop within the natural and social sciences a basis for the rational use
and conservation of the biosphere and for the improvement of the
relationship between man and the natural environment." A major objective
was to establish a global network of representative ecosystems, somewhat
contrasting with the more familiar individual nation-oriented national park
system
typically
focusing
on
landscapes
of
rare natural
value.
Additionally, the biosphere reserve concept emphasized the value of
incorporating the needs and perceptions of local people in the creation
and management of land reserves.
The biosphere reserve concept, in effect, represented a bold new
approach to land protection, particularly on a coordinated international
scale. This effort appears to have achieved some important successes and
probably signifies a more realistic approach to land preservation,
especially in developing countries.
Its appreciation and understanding
among the general public, however, appears to be deficient.
One
unfortunate consequence is the biosphere reserve concept may puzzle
more than enlighten the general population of the value of land
protection.
A major d i f f i c u l t y is the possibility it represents one additional layer of
land classification tending to enhance confusion among a public already
confronted by a bewildering assortment of land protection categories.
This proliferation of ambiguous land protection terms is reflected in
lUCN's identification of nine possible components of a biosphere reserve:
s t r i c t nature reserves, p a r k s , natural monuments, managed nature
preserves, cultural landscapes, natural biotic areas, managed resource
areas, historical/archeological areas, and world heritage sites. Moreover,
confusion for the lay public may be exacerbated by the somewhat obscure
ecological label, the "biosphere," despite the concept's emphasis on the
pragmatic interrelationship of humans and the natural w o r l d .
A third
d i f f i c u l t y , particularly in industrially developed countries with a long
national parks t r a d i t i o n , is the biosphere reserve concept may d i v e r t
public attention from the importance of national park status. Specifically,
the biosphere reserve's emphasis on incorporating the needs of local
populations might tend to dilute support for the notion of national parks
as " i n v i o l a t e . "
The primary challenge, t h u s , is to educate the public about the biosphere
reserve concept, while still retaining existing support and understanding
of other forms of land protection.
Any response to this challenge,
however, will need to consider quite different perceptions and values
attached to land protection in industrially developed as compared to
developing, particularly t h i r d world countries.
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THE BIOSPHERE RESERVE CONCEPT IN INDUSTRIALLY
DEVELOPED NATIONS
The public in most industrially developed countries tends to value natural
area preservation mainly for aesthetic, historical, and what might be
called humanistic reasons ( i . e . , strong affection for individual natural
objects) (Kellert 1982).
Glacier National Park, for example, is largely
appreciated for its spectacular scenery, its symbolic association with the
American West, and the opportunities it presents for viewing visible,
abundant, and large wildlife. The general public's recognition of it as a
national park appears to have little relation to its ecological or scientific
value.
This tension of aesthetic versus ecological support for national parks and,
in general, land protection is somewhat reflected in visits to Yellowstone
and Everglades national parks in recent years. The outstanding ecological
value of Everglades National Park is suggested by this park's designation
as a World Heritage Site, which recognized the relatively unique
subtropical environment and exceptional endemicity of the park's fauna
and f l o r a . Yellowstone, in contrast, despite its spectacular scenery and
visibly abundant wildlife, is generally regarded as less biologically unique
and perhaps significant.
Despite these ecological differences, the public
appears clearly to prefer the Yellowstone to Everglades experience, at
least as reflected in recent visitation f i g u r e s .
Visits to Everglades
National Park, for example, have decreased 40 percent from 948,000 in
1977 to 546,700 in 1981.
In contrast, Yellowstone visitation, although
declining from 1978 to 1979, increased 25 percent from 2 million in 1979 to
2.5 million visitors in 1981.
Additionally,
studies of the impact of adjacent land activities on
Everglades
park,
including erratic and decreased water flow and
agricultural
and t o u r i s t
development,
have suggested little public
recognition or concern for the adverse ecological consequences of these
impacts (NPCA 1979). Relatedly, only marginal support appears to exist
for limiting development pressures and altering hydrologie flows, based on
ecological concerns regarding the creation of an "island" park and
associated tendencies toward ecosystem decay.
The idea of creating
zones, with an inviolate "core" surrounded by buffered areas subject to
development restrictions, has received little backing by the people of
South Florida. The public's prevailing "wisdom" appears to be based on
the notion that if visible and aesthetically pleasing wildlife and notable
landmarks remain within the already protected area, little cause exists for
altering the park's status.
The implication is the American public, and probably most people of the
industrially developed w o r l d , largely value parks and reserves as
recreational,
aesthetic,
and entertainment experiences.
While some
recognition exists of the need to protect parks for culturally significant
rare or endangered species, this perspective is only peripherally informed
by an ecosystem appreciation of land protection.
The biosphere reserve concept--a term evoking a largely ecological
connotation--appears to be somewhat alien to the great majority of the
general
public.
Additionally,
the
biosphere
reserve emphasis on
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balancing protection with the needs and resource use traditions of local
people might, perversely, tend to erode support for the generally
accepted notion of national parks as areas largely divorced from
socioeconomic a c t i v i t y .
The opportunities for educating the American public--and probably most
people of the industrially developed world — about the biosphere reserve
concept
are
additionally
impeded by an already complicated and
semantically burdensome system of land protection classifications. Only a
small percentage of the American public comprehends the difference
between such land protection categories as national p a r k s , wildlife
refuges,
national
monuments,
national
recreation
areas,
national
seashores, world heritage sites, national forests, nature preserves, or
nature sanctuaries. Adding to the confusion, these terms are often used
by managers and administrators in inconsistent and erratic ways.
For
example, the regulatory meanings of such designations as national
seashores, national monuments, and national recreation areas tend to v a r y
considerably depending on the particular site and superintendent in
charge.
It would not be unreasonable to suppose that the biosphere
reserve concept might add an additional layer of perplexity for an already
bewildered public.

THE BIOSPHERE RESERVE CONCEPT IN DEVELOPING COUNTRIES
Public appreciation of the biosphere reserve concept faces a quite
different
set of obstacles in developing, particularly t h i r d
world
countries. The major d i f f i c u l t y is not aesthetic versus ecological support
for land protection, but the far more fundamental issue of the relevance
and affordability of any form of land protection. The primary tension in
developing nations i s , t h u s , reconciling land protection objectives ( e . g . ,
biologic d i v e r s i t y , ecosystem maintenance) with the resource dependent
needs and utilization traditions of often impoverished, subsistenceoriented populations.
Most t h i r d world countries are victims of overpopulation pressure and the
inclination to exploit natural resources for basic survival purposes and as
a source of hard c u r r e n c y .
It is often impractical to expect such nations
to defer economic opportunities for the sake of preserving areas of global
natural value.
This d i f f i c u l t y is exacerbated when the benefits of land
protection are abstractly formulated, projected into an unknown f u t u r e ,
and accrue in dispersed amounts to humanity in general. Public support
can be f u r t h e r eroded when the p r i m a r y , immediate beneficiaries of land
protection are foreign tourists and scientists from industrially developed
nations, or a central government rather than local peoples displaced by
the creation of land preserves. The utilitarian values, natural resource
dependencies, and subsistence needs of most t h i r d world nations, t h u s ,
represent basic obstacles to the successful development of the biosphere
reserve concept.
Lusigi (1981) recently described a number of related problems, using
Kenya as his illustration (ironically, one of the few developing nations to
have derived major financial benefits from land protection). For example,
he remarked (Lusigi 1981, 88), land preservation, particularly national
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p a r k s , "as presently conceived is an alien and unacceptable idea to the
African population." He noted most of the public in subsistence-oriented
nations perceive the conservation of land and wildlife as often a choice of
animals and plants over people. Additionally, the justification for parks
as a way of promoting tourism and, t h u s , obtaining needed hard
c u r r e n c y , is often viewed as taking land from native peoples for the
pleasures and benefits of foreigners.
From this perspective, protected
areas can be regarded as a vestigal perpetuation of a colonial relationship
between industrially developed and developing nations.
The establishment of land reserves in developing countries has often
resulted in local peoples being displaced from resources and lands of
traditional, c u l t u r a l , and practical value, and income derived from the
protected lands largely being distributed to urban administrators and
government officials.
"As a r e s u l t , " Lusigi concludes (1981, 88-89), "the
national parks [in most African nations] are surrounded by hostile
populations which have little sympathy for the park system or for
conservation efforts . . . For the national parks planner, the problem is
finding a compromise between ecological goals . . . and the needs of the
local people for grazing land, traditional hunting . . . , and free access
to the . . . p a r k s . " This perspective is reflected by the experience of
Western and Henry (1979, 417) who similarly noted: "Even when they do
not take up land that could be more profitably used for other purposes,
most parks in developing countries form enclaves in which the economic
disparity in earnings between the park and its environs is enormous.
Under these circumstances, the park is seen as a resort for foreign
clientele, which has little relevance or benefit for the local populace, even
if it does for the national government.
This inevitably alienates the
parks from the v e r y populations on which they are most dependent for
their s u r v i v a l . "
Not s u r p r i s i n g l y , the few general population surveys
conducted of t h i r d world people have revealed little appreciation and
support for land preservation or what Leopold (1966) called a "land
ethic."
A variety of strategies exist for potentially mitigating these adverse
impacts and enhancing public appreciation of land preservation in
developing countries. One possibility, if preserves are located on lands
of traditional
importance,
is some form of compensation for the
socioeconomic losses inflicted on local populations.
For example, an
international aide agency could administer an incentive fund for t h i r d
world nations to protect areas and species of significant ecological value.
Myers (1979) additionally suggested a levy or excise tax on transnational
corporations who derive direct monetary benefits from the resources of
relatively
pristine
ecosystems--e.g.,
pharmaceutical,
agribusiness,
f o r e s t r y , or mineral-related industries.
Finally, a direct form of
compensation would be to d i s t r i b u t e any profits from tourism to local
peoples displaced or adversely affected by the creation of land preserves.
The major land protection challenge in t h i r d world nations, however, is to
incorporate the socioeconomic needs and utilitarian values of local
populations in the establishment and management of preserves.
This
approach emphasizes the value of including rather than excluding
indigenous people from protected areas, but somehow within the c a r r y i n g
capacities and renewable resource limits of the land. Lusigi (1981, 90)
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remarked, in this r e g a r d , "instead of being isolated islands, the
[protected areas] would be integral parts of the land use of the whole
area, contributing to the social and economic development of the area
where they are located . . .
Few developing nations can afford the
l u x u r y of [land protection] for purely esthetic or philosophical reasons.
It is essential to consider local economics and local traditions in addition
to ecological f a c t o r s . "
This strategy suggests a permitted degree of
subsistence use ( e . g . , h u n t i n g , livestock g r a z i n g ) , and even development
activities within preserve boundaries, but s t r i c t l y monitored and subject
to enforceable zoning and land use limitations. One possibility is a core
area largely free of human exploitation surrounded by
peripheral
corridors where v a r y i n g degrees of regulated socioeconomic activity are
permitted.
The success of land protection in developing countries will also depend on
the emotional and ethical support of the general population.
Certainly,
local support should be enhanced by active involvement in the planning
and management of preserves. In addition, a measure of moral persuasion
and psychic reward could be important in eliciting public endorsement of
land protection.
For example, increased backing for parks and preserves
could potentially occur by emphasizing its relation to national p r i d e .
T h u s , the value of land protection is articulated as a basis for enhancing
cultural identity and enrichment.
In a world tending toward an
increasing homogenization of values and customs, and a consequent
erosion of national i d e n t i t y , the beauty of a country's fauna and flora
may be cited as a distinguishing characteristic of a nation.
In this
r e g a r d , Norman Myers (1979, 252) remarked, many t h i r d world countries
"by v i r t u e of their rich d i v e r s i t y of species [and habitats] . . . are the
equivalent of 'biological millionaires' as compared with the ecologically
impoverished nations of the rest of the w o r l d . " Employing this approach
in Malagasy, local support for land protection was enhanced because the
people became proudfully aware t h a t , despite the country's political and
socioeconomic backwardness, their nation ranked high among the world's
outstanding biological treasures.
The potential for incorporating these land protection strategies was
partially demonstrated by the recent experience of Mexico's Mapimi
biosphere
reserve.
Among the problems confronting the
reserve
planners, Halffter (1981, 93-94) noted:
In rich countries . . .
a traditional scheme for national parks
can be effective . . . The situation in many . . . developing
countries is d i f f e r e n t .
Demographic pressure forces landless
peasants,
whose only chance for survival is subsistence
a g r i c u l t u r e , to occupy protected areas illegally . . . Hunting is
not efficiently controlled . . . trees are cut . . . frequently
tourism is not well organized . . .
It would be easy to blame
these
irregularities
on
the
administrative
authorities
concerned . . . The fundamental problem, [however,] is that
the concept on which these parks are based does not address
the problems of conservation in developing countries in a full
and flexible way.
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In creating the Mapimi reserve, extensive contact occurred with a wide
variety of social and political groups, at both the local and federal level.
In addition, traditional economic uses of the area were considered in the
preserve plan and, indeed, raising the local population's standard of
living was identified as a primary objective of land protection.
As
Halffter (1981, 96) remarked, "one of the fundamental objectives of the
two Durango biosphere reserves was to raise the economic and social level
of the people living both in the reserve area proper and in the
surrounding area."
T h u s , improvement of livestock production and
management, and vegetational studies of seed and agricultural crops, were
deemed major concerns of the biosphere research program. These goals
were facilitated, in p a r t , by a land protection strategy that established a
core area of little or no human use, surrounded by buffer zones where
more intensive human activity was allowed.
The Mapimi experience indicates a major v i r t u e of the biosphere reserve
concept in developing countries is its potential to reconcile conservation
and development goals while still pursuing the overall objective of land
protection.
Moreover, by explicitly emphasizing the need to consider
local values and needs, the biosphere reserve concept attempts to make
land protection a socially familiar rather than alien concept. T h u s , Lusigi
(1981, 91), despite his critique of the national parks concept in
developing countries, remarked on the potential of the biosphere reserve:
Great emphasis is placed on the co-operation and participation
of the local population.
Scientific research is not confined to
the ecology of the flora and fauna, but also concerns the
rational use of natural resources in connection with the economy
of the surrounding region.
One major difference between the
Biosphere Reserve concept and the National Park system is that
Biosphere Reserves are selected as representative examples of
major
ecosystems,
which
therefore
automatically
include
man-modified
ecosystems
where
certain
forms
of
human
intervention . . . constitute important ecological factors which
must be continued on a harmonious basis if the ecosystem is to
be perpetuated.
CONCLUSION
The biosphere reserve concept, t h u s , appears to be potentially an
extremely important basis for enhancing global land protection, although
mainly in developing countries.
Considerable clarification and education
will be r e q u i r e d , however, to produce a level of public appreciation
necessary to make this concept an effective force for conservation.
Unfortunately, the biosphere reserve concept, at present, is confusing
for most people and insufficiently distinguished from more traditional land
protection classifications.
The definitional ambiguity of the term has
resulted in widely v a r y i n g applications of the concept, and a research
emphasis typically
focusing
more on ecological than
socioeconomic
considerations (Di Castri et a_[ 1981). Extensive public awareness efforts
w i l l , t h u s , be necessary before substantive progress and an adequate
level of general support for the biosphere reserve concept has occurred.
Moreover, widely v a r y i n g educational strategies will be required in
industrially developed versus developing, particularly t h i r d world nations.
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In industrially
are suggested:

developed

countries,

the following educational

strategies

It will be necessary to resolve the tension between a largely
aesthetic
versus
ecological
appreciation
of
land
protection.
Considerable public support can be found in most socioeconomically
advanced nations for protecting areas of aesthetic, historic, and
humanistic
value;
however,
little appreciation exists for
the
ecological value of land protection.
Any attempt at increasing the
public's environmental understanding should emphasize the value of
preserves for maintaining biological d i v e r s i t y and representativeness,
and the danger of creating isolated parks and "island" ecosystems.
National parks retain considerable public support in most industrially
developed nations.
Promotion of the biosphere concept should be
careful not to weaken nor dilute public support for the maintenance
of national parks as areas of relatively pristine condition, where
humans are the casual and transient rather than ascendent force.
The public should be educated regarding the difference between the
biosphere reserve concept and more traditional land protection
categories, particularly national p a r k s .
The proliferation of land
protection terms in industrially developed nations has left the public
largely
bewildered
and
confused.
Additionally,
the
often
inconsistent and capricious use of these terms has exacerbated public
misunderstanding.
The possibility for educating the public about
the biosphere reserve concept depends considerably on some overall
simplification and standardization of land protection categories.
In developing countries, quite different educational strategies will be
necessary to foster public appreciation of the biosphere reserve concept.
These could include:
The need to resolve the tension between the largely utilitarian values
of local, subsistence-oriented people and the goal of protecting areas
of ecological significance. Most people in developing nations perceive
national parks and land preservation as a largely Western concern.
To make the biosphere reserve concept meaningful to developing
nations, the needs, values, and desires of indigenous people will
have to be considered in the planning and management of land
reserves.
An additional educational challenge is to persuade local populations of
the need to restrict extractive activities to within the c a r r y i n g
capacities and renewable resource limits of protected lands.
The representative flora and fauna of many developing nations,
particularly in the t r o p i c s , often constitute important global natural
treasures.
The exceptional character of these lands as candidates
for protection should be emphasized in educational programs as a
way of promoting national pride and esteem.
Local people should be provided with the skills and information
necessary to assume some of the administrative and management
responsibilities of biosphere reserves.
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The educational tasks outlined here constitute a formidable agenda. The
ultimate fate of the biosphere reserve concept, however, will depend on
the perceptions and values of the general public and its policy and
decison-makers.
In
a world
increasingly
burdened
by
excessive
population growth and the inordinate consumption of physical space and
raw materials, it becomes ever more important to assure that this
important conservation strategy be compellingly and dearly
defined.
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HOW DO WE MONITOR THE EFFECTIVENESS OF
THE BIOSPHERE RESERVE?
Boyd Evison
Sequoia and Kings Canyon National Parks
Three Rivers, California
Biosphere reserves are established for the preservation and study of
representative
ecological areas, against whose relatively
unimpaired
condition the effects of modern activities on other ecosystems may be
gauged.
They are both site and subject of educational programs, and
they are the repositories of a diverse array of the planet's genetic
heritage (Franklin 1976; Di Castri and Loope 1977; Di Castri and
Robertson 1982).
The apparent absence of clear-cut criteria for the selection and
management of
international
biosphere
reserves probably
facilitates
protection of the best remaining examples of Earth's ecosystems.
More
precise standards will be useful in reducing losses that may occur in
reserves as a result of ignorance and laxness, but managers generally
seem somewhat more concerned about ecosystems i n t e g r i t y when their sites
have been accorded Unesco reserve status.
My own experience has been to discover, after some management decisions
have been made, that the effects are disruptive of ecosystems or
threatening to genetic i n t e g r i t y to an extent that I now believe should be
unacceptable in biosphere reserves.
Things seemingly so minor as the
use of nursery plants that are " n a t i v e s , " but that are from stock outside
the p a r k , for landscaping in already disturbed sites within have taken on
new meaning.
Similarly, acceptance of inadequate measures against
profoundly d i s r u p t i v e exotic species, although politically "smart," is
particularly questionable when it affects areas with such special and
far-reaching significance as biosphere reserves. The added management
responsibility that comes with biosphere reserve status is not made
simpler to cope with by the essentially unavoidable impacts of apparently
ineradicable exotics and pervasive atmospheric pollutants.
No reserve is unaffected by modern industrial humankind.
Most have
been compromised for longer than they have been systematically studied.
We nevertheless need to judge any reserve's effectiveness on the basis of
the degree to which i t :
(1) is representative of its biogeographical
province; (2) adequately protects its genetic contents; (3) assures the
unimpaired functioning of its natural processes; (4) accumulates the
information to do 1-3 well; and (5) shares the information gained. I
don't t h i n k I can tell y o u , with any precision, how "effective" the two
biosphere reserves that I have managed are with respect to items 1 , 2,
and 3--and managers need to know those t h i n g s . Guidelines are needed.
In setting priorities for research and for management action, managers
need help with the answers to a wide assortment of questions pertaining
to the establishment of priorities for i n v e n t o r y i n g , monitoring, and
research, and to the application of the data acquired to management for
sometimes-conflicting
purposes.
Common understanding
of
reserves'
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purposes and of research needs and adequacy are important to the proper
apportionment of limited funds for those activities.
Some good models
have been suggested (Bratton and White 1980; White and Bratton 1980;
Johnson and Bratton 1978). Even the interim adoption of one such model
could provide useful guidance to reserve managers.
In attempting to assure reserves' effectiveness, managers are subject to
political forces that may be softened by recognizing and communicating
effectively with a wide array of " p u b l i c s . " Effective communication and a
keen sense of political timing are no guarantee of support, however.
Widespread but unspoken or unorganized support for proper management
may count v e r y little in the face of intense and/or well-orchestrated
pressure on behalf of action or inaction that will result in ecosystems'
impairment.
Although not an example of perfect communication with the
public ( p a r t i c u l a r l y not with our internal public "up the l a d d e r " ) , my
experience with non-native swine in the Great Smokies is an excellent
example of the failure of a broadly supported but intensively attacked
management program.
The alleged inadequacy of available information is sometimes used as an
excuse for inaction or cessation of action, when in fact there is no
question about the need for such action.
In the case of the non-native
boars of the Smokies, nothing could have been more obvious than the fact
t h a t , as non-natives, any effect that they exerted on the park's
ecosystems disrupted native species and natural ecological processes.
There are many occasions, t h o u g h , in which delay or inaction pending the
development of f u r t h e r information is the best choice. In retrospect, we
certainly would say that our interference for so many years with f i r e as a
natural factor in many park ecosystems--and of our earlier predator
control programs—would have been better left undone.
Given the constant eruptions of emergency management-related research
needs and the general shortage of research f u n d s , few if any sites are
able to conduct f u l l y adequate monitoring and research programs.
Improved access t o , and use of, what support is available may be gained
by:
Emphasizing the importance to good management of basic empirical
data on the reserve's ecosystems;
Making scientists
process;

fully

Providing good physical
research and monitoring;

integral to the management decisjon-making
facilities

for

the

conduct and support of

Keeping the public well informed of the results of scientific research
and its relevance to them;
Being adaptable and tolerant.
Regarding emphasis of the importance of basic empirical data, the spectre
of impracticality, of the need to concentrate on research the results of
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which will be immediately management-applicable, commonly is raised.
It
appears that there is some r i s k , t h o u g h , of overlooking the importance of
fundamental understandings.
Lepidopteran ecology may, in fact, become
a key to our understanding of acid precipitation impacts on Sequoia and
Kings Canyon National Parks. But if there is good reason to believe that
is the case, I still may be reluctant to expend limited funds o n , say the
functions of mimicry in the parks' monarch b u t t e r f l i e s .
I will need help
in deciding, t h o u g h - - t h e help of competent scientists (with which, it
happens, I am blessed).
The scientists assigned to Sequoia and Kings Canyon contribute to the
decision-making process as integral members of the parks' management
cadre. The same was t r u e , to a lesser extent, of the excellent research
staff that worked at Great Smoky Mountains National Park while I was
there. The "lesser extent" was a result, in p a r t , of my own inability to
make the scientists regular, f u l l y accepted participants in management
deliberations with my division chiefs.
In spite of that impediment, the
exceptionally able science staff parlayed my provision of the " o l d "
superintendents' house as a research center into one of the most
remarkably productive research eras in that park's h i s t o r y .
Informing the public of such e f f o r t s - - a n d of the meaning and need for
application of the r e s u l t s - - i s a demanding and challenging business. One
must recognize that each park has many publics and must approach each
in the ways that are appropriate to that public's background and
interests.
Any superintendent needs to be attentive to a park's several internal
publics—the rangers who protect the resources and assist in their
management, the maintenance personnel whose activities so directly affect
resource protection, the interpreters who inform visitors of what is
happening to and among park resources, and the other internal public,
the regional and Washington offices of the National Park Service and the
Department of the Interior.
And we must assure a steady flow of useful
information to park neighbors on whom our management actions often have
direct physical and economic effects, the parks' concessioner and
permittees of whom the same can be said, the public generally and the
various news media through which information is carried to them, each of
the boards and other elected groups and individuals whose concerns
relate to the parks in any way, the many owners and lessees of property
within the parks' boundaries, representatives of the various conservation
organizations whose business it is to keep informed--and inform their
numbers—of what is happening to the p a r k s , the whole array of other
federal and state officials with whom we have coincident concerns, and to
the scientific and — at every level—educational communities. Each of those
audiences speaks a somewhat different language, and judgment must be
exercised regarding the times and amounts in which information is given
each (not necessarily in any manipulative sense, but simply because
enough is enough).
I do not always communicate perfectly with all of
those publics, and I can assure you that no manager can be absolutely
certain that some public,
hitherto unrecognized or thought to be
satisfied, will not rise up and smite him or his e f f o r t s .
Thus the necessity of adaptability and tolerance.
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And patience.
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SUMMARY
This paper deals with an attempt at solving a perplexing problem that is
common to many parts of North America, including national parks and
other types of public reserves—the management of solid wastes.
In this
situation as in so many others the management problem is one which
pertains to a sparsely populated region.
The location of the region
discussed in the paper is shown in Figure 1.
The setting is the
Canadian Rockies, a sparsely populated mountain region in which are
located several national parks and other wildlands reserves.
The area
treated in this paper includes two national parks — Banff and Yoho—and
Kananaskis Park, which is a component of the much larger Kananaskis
Country Recreation Area.
The solution to the solid waste problem addressed in this paper focuses
on the implementation of a regional management strategy with a chronology
of events leading to the implementation of the system in its present form.
The opportunities for regional solid waste management in national parks
and adjacent
lands are
examined and the serious difficulties of
establishing cooperative arrangements between different jurisdictions are
discussed.
Difficulties within a single jurisdiction in managing a
multi-disciplinary issue, such as waste management, are also examined.
Finally, the indirect contribution to the partial solution of another land
use problem is discussed. This r e f e r s , of course, to the problem of bear
management in the region.
The findings of the paper should be of
interest to those with interests in the biosphere reserves concept with its
implicit need for cooperative activities between agencies in various facets
of resource management.
The f i r s t real attempt to control the handling and disposal of refuse in
the study region occurred in the late 1960s when Parks Canada decided to
address contemporary garbage/bear problems that were occurring because
of marginal dumping practices.
A proper landfill was constructed at
Banff townsite and all other dumps in Banff and Yoho parks were closed.
The site was secured with a bear-proof
fence, which
grizzlies
conveniently found ways to go under, t h r o u g h , and over. Obviously a
satisfactory solution lay in the f u t u r e .
There followed a series of studies commissioned by Parks Canada and
other interested agencies. These inquiries culminated in a plan to collect
all solid wastes from Banff and Yoho national p a r k s , Kananaskis C o u n t r y ,
and the communities in the Bow River Valley to Calgary (some 135
kilometers from Banff townsite) for disposal. The system was based on
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Figure 1.

Regional Setting for Southwestern Alberta,
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the use of specially designed storage and transfer facilities (this time
with some chance of being bear-proof) with the haulage in semi-trailer
units to Calgary.
The decision was sound, the costs were optimized, and the side benefits
to wildlife management were promising.
Accordingly, interested parties
proposed that a regional waste management authority be formed to manage
the system for the federal, provincial, and municipal agencies wishing to
participate in the scheme.
Unfortunately, due to government red tape
and legal considerations the authority has yet to become a reality.
Possibly some day it w i l l .
Each group has had to proceed on its own and Parks Canada and
Kananaskis Country have now implemented similar, but independent,
systems.
The Parks Canada system was implemented in the spring of
1980. The operation has been most successful and it is apparent that the
storage and transfer units are proving to be quite secure. Most of the
links in the food supply chain to bears have been closed and now efforts
must be concentrated on the few remaining weak links. For example, now
that the bears are denied an easy source of garbage, some are burrowing
through several meters of earth to gain access to the old landfill where a
maturing food source still exists.
The effects of implementation of the new system on bear management
issues cannot be quantified at this time. However, wardens involved in
bear management at Lake Louise and Banff believe that declining bear
management activities observed in the last year may well be due in large
measure to the improved waste management system. There are statistics
available for bear management events for about 20 years, which will
provide a good basis for evaluation of the system. An important point to
recognize is that the statistics reflect many more influences than the
simple bear/garbage relationship known to exist.
The acid test of
success will be to observe low bear activities d u r i n g years of major
failures of the national food supplies upon which bears depend.
The opportunity to monitor these issues and learn something of the
practical relationship between various land use activities and land use
management responsibilities in various regions should be accepted. A
matter such as solid waste management, so often considered a routine
item, could well set precedents for beneficial cooperation with jurisdictions
adjacent to national p a r k s , foster interdisciplinary cooperation within the
Parks Canada, and provide practical wildlife management data for use in
other areas.

HISTORICAL CONTEXT
Prior to the mid 1960s solid waste management in Banff National Park and
the Bow Valley corridor was handled in a routine and somewhat
rudimentary way.
At the point of generation the wastes were stored in
some kind of container, picked up by a crew in a collection t r u c k , hauled
to the local disposal area, and dumped. At the disposal area the waste
may or may not have been covered, and it was not compacted to any
significant degree.
Burning was a v e r y common method of volume
reduction, as well as serving as a form of pest control.
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In Banff National Park one of the prime problems was the garbage/bear
relationship.
Bears continuously frequented the disposal areas to feed on
the food wastes in the garbage. The disposal areas were also frequented
by the tourists who came to see the bears, which presented a potential
dangerous situation for bear/man confrontations. The bears also became
more aggressive in frequenting campgrounds and picnic sites in their
search for food.
It was recognized that to protect and preserve the
bear, especially the g r i z z l y , better methods of s t o r i n g , collecting, and
disposing of garbage had to be implemented.
An investigation was carried out and a decision made to close the landfill
at Lake Louise and to develop and properly operate a single landfill in
the Bannf townsite area.
This landfill was to have a bear-proof fence
and proper landfill equipment.
The landfill fence did not prove to be
bear-proof.
The grizzlies went over, under, and through i t .
The
landfill had other problems in that the soil was generally granular, which
made for poor cover material, the equipment chosen was not the most
effective, and the long-term capacity of the site was being used up at a
faster rate than expected.
THE SEARCH FOR A SOLUTION
In 1974 Underwood McLellan Ltd was retained to study the solid waste
management in the total Bow Valley c o r r i d o r . The agencies served by the
study
included Parks Canada, Environmental Protection Service of
Environmental Canada, and Alberta Environment.
The consultant submitted its report in late 1975 with recommendations on
storage, collection and disposal.
Storage in the national parks was to
consist of 33-gallon cans protected by letter box lids for site generation
points and small roll-off container transfer stations for holding storage.
Collection for the outlying areas of the national parks would utilize
side-loading, 9-cubic-meter semi-compactor t r u c k s . The disposal methods
considered by the consultant included:
sanitary landfill in the Morley
area immediately east of the Rockies, incineration in the Canmore area
(immediately east of Banff National P a r k ) , and hauling to Calgary landfills
with the main transfer system at Banff.
The recommendation for dipsoal
was to haul to Calgary landfills.
After reviewing the report Parks Canada was not prepared to accept the
recommendations because of potential problems that they could see with
the recommendations contained t h e r e i n . The storage and collection system
was v e r y labor intensive, the letter box lids were not considered to be
sufficiently bear-proof, and the t r a n s f e r r i n g system within Banff park
was not well laid out.
Also there was no suggested method of
implementation.
Coincidentally the Province of Alberta did not wish to
proceed with its regional plan because of high costs and absence of an
implementation plan.
This meant that Parks Canada would have to
develop the necessary requirements on its own.
Parks Canada again reviewed the subject using its staff.
Mr. R.M.
Martinson was assigned the task of preparing a new report, which was
submitted in the fall of 1976. The report concerned itself with the
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storage and collection of garbage in the outlying areas of Banff National
Park and also included Jasper and Yoho national parks.
To secure
garbage in the campgrounds Parks Canada considered the concept of
using centrally located huts with about 15 cans in each one.
This
storage method was then being t r i e d in Kootenay National Park with a
reasonable degree of success.
The one-operator, side-loading collection
t r u c k as proposed in the 1975 Underwood McLellan L t d . report was
planned for collection at the h u t s . One hut was considered adequate to
handle about 50 campsites.
A small trial operation was proposed;
however, due to a late delivery of the huts no information was gathered
d u r i n g the summer of 1977.
In the fall of 1977 Banff National Park officials intimated that the landfill
would have to be closed by the spring of 1978. They believed that the
danger to the animals and the potential danger to the public was such
that action had to be taken immediately. A decision was made to haul to
the Calgary landfill and a submission was made to Treasury Board for
f u n d i n g . The submission also contained a funding request to install the
huts and purchase collection vehicles and to operate that portion of the
system by Parks Canada staff. The hauling from the transfer stations to
the Calgary landfill would be by contractor, although Parks Canada chose
to own the hauling t r a i l e r s .
The submission was submitted to Ottawa
about the f i r s t week of November 1977. Two resubmissions, some political
decisions, and 14 months later it was approved in late December 1978. In
the meantime the Banff landfill was expanded to provide another year's
capacity, since it was obvious that the new system would not be on
stream until some time in 1979.
In the meantime other things were happening that would prove to have an
influence on the final outcome for the Banff National Park solid waste
system.
The government of Alberta had created a new recreation area,
Kananaskis C o u n t r y , which lay to the east and southeast of Banff
National Park.
Studies that were being undertaken for Kananaskis
Country again raised the question of a regional solid waste system since
there would be significant recreational developments in the new area.
The regional system idea arose, in p a r t , because a Kananaskis Country
consultant, Reid Crowther & Partners Limited, also was engaged on the
Lake Louise Redevelopment Utilities Study for Parks Canada (solid waste
management), and was a subject to be studied by the consultant in both
areas.
The regional system idea was also influenced by the need for a
new disposal facility for the town of Canmore, which lies just to the east
of Banff National Park.
It was agreed among the parties concerned that
a regional solid waste authority for the Bow Valley corridor should be
established to manage the disposal operation.
Individual members would
be responsible for on-site storage, collection, and transfer storage in
their own areas.
The authority was to be composed of representatives
from each of the user areas. However, due to government red tape and
legal considerations the authority has not yet become a reality.
Possibly
someday it w i l l .
SYSTEM IMPLEMENTATION
Although it was not possible to arrange for a regional system involving all
the
jurisdictions,
it was possible for
individual
projects to be
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implemented.
Close cooperation between the designers has allowed for
potentially compatible systems to be implemented so that an overall
regional system could be implemented if the red tape is untangled.
The system implemented in Banff National Park is based on the use of
transfer stations at Banff townsite and Lake Louise with the solid wastes
hauled uncompacted in 115-cubic-yard capacity trailers to Calgary.
The
transfer station operation and trailer type are illustrated in Figure 2.
The collection system is based on the use of 4-cubic-yard containers
which operate on the same principle as the larger 40-cubic-yard transfer
containers.
In fact, the smaller units originally were prototypes of the
larger unit having been designed d u r i n g the development stage, and were
seen as being potentially useful as small bear-proof collection containers.
These small containers are distributed at convenient locations throughout
the park and are serviced by side-loading collection vehicles. The wastes
are then hauled to the transfer stations for eventual disposal at the
Calgary landfill.
Parks Canada now has in excess of 300 containers in
the national parks of the Western Region.
The containers are animal
proof and are v e r y efficient for collection.
The present solid waste system went into operation in the spring of 1980,
as follows:
The outlying areas, all areas except Banff townsite, were serviced
by 3-cubic-meter
hydraulic containers and letter box covered
garbage cans with collection done using side-loader vehicles.
Banff townsite was serviced with rear-loading compactors with
three-man crews for collection, and storage was with cans and two
1.5-cubic-meter bins.
The storage was not bear-proofed to any
extent.
Disposal was handled
transfer stations.

by

transfer

to

Calgary

landfill

from

two

The outlying collection in Banff National Park is broken into seven
routes.
The outlying routes are a dual operation in that the collection
vehicle is equipped with cleaning services facilities and the collection
people also do the cleaning services at the picnic sites and viewpoints.
The outlying collection system has operated very well from the outset.
The only change made has been to add containers where required to meet
operational needs.
The transfer system experienced some growing pains in the f i r s t few
months.
Because the system was new there were few people who had
experience in operating i t .
There were some hydraulic problems, user
problems, spillage and breakdown of bins; however, these difficulties
were corrected over a period of time.
An experienced contractor was
found that solved many operational problems. Mechanical problems were
corrected and to date the system has proven quite successful.
The transfer stations were enclosed with a steel palisade wall. This has
added a f u r t h e r line in the defense against intrusion by bears and also
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Figure 2.
Transfer Site Operation.

Collection Vehicle Unloading.

Container Dumping Into 100 Yard Transportation Trailer.
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p r o v i d e s a s e c u r e area f o r s t o r a g e s h o u l d t h e r e be a need to r e p a i r t h e
t r a n s f e r s t a t i o n e q u i p m e n t at a n y t i m e .
Once t h e o u t l y i n g systems were in o p e r a t i o n a t t e n t i o n was d i r e c t e d at t h e
B a n f f t o w n s i t e t o c o r r e c t t h e o u t s t a n d i n g problems t h e r e .
A n u m b e r of
c o n c r e t e t y p e e n c l o s u r e s have been b u i l t to house t h e c o n t a i n e r s and
some of t h e commercial e s t a b l i s h m e n t s and a n u m b e r of h y d r a u l i c - o p e r a t e d
c o n t a i n e r s have been i n s t a l l e d at a p a r t m e n t b l o c k s and small b u s i n e s s e s .
Much of t h e r e s i d e n t area is s t i l l s e r v i c e d b y c a n s ; h o w e v e r , p i c k u p
times are s p e c i f i e d t o r e s i d e n t s so t h a t g a r b a g e can be p u t o u t t h e day of
the pickup.
A change was made in t h e f a l l of 1981 in t h e t o w n s i t e
collection.
T h e r e a r - l o a d i n g v e h i c l e w i t h a t h r e e - p e r s o n crew s e r v i c i n g
t h e r e s i d e n t i a l area was c h a n g e d to a s i d e - l o a d i n g v e h i c l e o p e r a t e d b y one
person.
T h e side loader o p e r a t e s f i v e d a y s a week instead of f o u r .
This
change has allowed t h e commercial area to be collected seven d a y s a week
instead of six w i t h o u t an increase in m a n p o w e r . I m p r o v e m e n t s in t h e
townsite
thus
have
been
effected
by
government
and
by
private
businesses.

WILDLIFE

IMPLICATIONS

One of t h e main d r i v i n g f o r c e s b e h i n d t h e implementation of t h e waste
management system in t h e r e g i o n has been r e c o g n i t i o n of t h e p o t e n t i a l
b e n e f i t s to t h e management of w i l d l i f e , e s p e c i a l l y g r i z z l y and black b e a r s .
T h e b e a r / g a r b a g e c o n f l i c t is well r e c o g n i z e d .
In B a n f f p a r k t h e r e are data a v a i l a b l e on bear management e v e n t s f o r a
c o n s i d e r a b l e p e r i o d of time p r i o r to implementation of t h e new waste
management s y s t e m . T h e s e data are p r e s e n t e d in T a b l e 1 .

Table 1
Bear Management S t a t i s t i c s
B a n f f National Park

Year
1981
1980
1979
1978
1977
1976
1975
1974
1973
1972
1971

Numbers Relocated
Black
Grizzly
5
48
35
28
13
17
11
12
15
42
26

Numbers D e s t r o y e d
Black
Grizzly

6
15
23
25
11
9
2
8
15
21
10

1
11
7
8
7
4
3
3
9
3
18
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1
9
6
5
2
1
8
9
8
8
2

Total
13
83
71
66
33
31
24
32
74
74
56

Events

These
statistics
reflect
many
more
influences
than
simply
the
bear/garbage relationship that we- know exists.
For example, changes in
management policies regarding capture, variations in personnel responsible
for bear capture, and climatic conditions affecting bear foods all have
major influences on capture and activity totals.
However, the dramatic
drop in events in 1981 following implementation of the new system is
encouraging, and hopefully data collected over the next decade will
indicate the value gained from the improved system.
The wardens engaged in bear management at Lake Louise and Banff
believe that declining bear activity within the high visitor use areas has
been a general trend d u r i n g the last two years. They also believe that
dump closures and the implementation of the new system may be the
primary cause of this t r e n d . However, it is necessary for two or three
years of continued monitoring to take place before success can be
accurately evaluated. The acid test of success will be continued low bear
activity d u r i n g a year of major bear food f a i l u r e , i . e . , b e r r y crop
failure.
The opportunity to monitor these issues and learn something of the
practical relationship between various land use activities and land use
management responsibilities in various regions should be accepted.
An
issue such as solid waste management, so often considered a routine item,
could well set precedents for beneficial cooperation with jurisdictions
adjacent to national p a r k s , foster interdisciplinary cooperation within
Parks Canada, and provide practical wildlife management data for use in
other areas. The experience may well prove useful to situations in which
biosphere reserves are being contemplated and in which cooperative
activities between agencies are desirable.
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RIDING MOUNTAIN NATIONAL PARK AND ADJACENT LANDS:
A MODEL APPROACH
Michael P. Fay
Parks Canada
Winnipeg, Manitoba
INTRODUCTION
The concept of integrating a park with its surrounding region to ensure
the long-term protection of the park ecosystems and to maximize the
socioeconomic benefits associated with establishing and operating parks
has received considerable attention in the last decade.
In this paper, I
will briefly share the results of my personal research on Parks Canada's
role in regional integration, which culminated in the completion of my
thesis at the University of Manitoba e n t i t l e d : A National Park Regional
Integration Strategy with Special Reference to Riding Mountain National
Park (Fay 1981).
The strategy outlined in that work will then be
discussed in relation to the biosphere reserve concept sponsored under
Unesco's Man and the Biosphere Programme.
In researching the history and s t a t e - o f - t h e - a r t of regional integration of
national parks in Canada, a number of conclusions were reached:
The critical need for integrating a park with its region is rapidly
becoming a major issue in the management of existing parks and
establishment of new ones.
In many ways, the long-term survival
and completion of the Canadian National Park System will depend on
how successful Parks Canada will be in dealing with regional
integration.
Parks Canada has embraced regional integration in its new policy
(Parks Canada 1979, 15) but has had d i f f i c u l t y in translating the
concept into defined, implementable programs.
At present, there are several impediments to the application of a
s t r u c t u r e d regional integration program for Canada's national parks
including :
The split in jurisdiction between the federal government that
controls national park lands, and the provincial governments
that control the peripheral lands, necessitating cooperative
action if regional integration is to occur.
The absence of a
become financially
combined with the
as those provided
Expansion) can be

legislative basis permitting Parks Canada to
involved
in projects outside of parks
perception that other federal programs such
by DREE (Department of Regional Economic
readily s u b s t i t u t e d .

The absence of clear Parks Canada goals, objectives, policies,
and programs aimed at defining and implementing regional
integration.
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Federal government policy and
dampened new initiatives and
ventures with the provinces.

fiscal r e s t r a i n t , which have
discouraged new cooperative

The low p r i o r i t y sometimes accorded to regional integration of
national parks by the provinces who are required as partners
in most regional integration e f f o r t s .
The implications stemming from these impediments do not necessarily pose
insurmountable problems.
Indeed, action to formulate such a regional
integration program would greatly assist in dissipating the negative
influences.
For example, the clarification of Parks Canada's intentions
and definition of a program will provide a stronger basis for requesting
new f u n d s .
A well based and clearly defined program has much better
leverage and opportunity in a restraint period.
The definition of a
regional integration program could also serve as a catalyst in publicizing
Parks Canada's desires and capabilities for action. This in effect might
constitute an invitation for some provinces to seek out formal integration
programs in cooperation with Parks Canada.
It is clear that to overcome the barriers to formulating
integration program, two related actions have to be initiated:

a

regional

Efforts should be made to improve Parks Canada's legislative basis
for direct involvement in regional integration programs.
Parks Canada should begin to precisely define its goals and
objectives with the intent of formulating a definite program for
regional integration.
"A Proposed Model for Parks Canada Involvement in Regional Integration"
section of this paper will briefly describe a proposed model for initiating
a Parks Canada regional integration program.
"A Case for Regional
Integration:
Riding Mountain National Park" section will provide a
capsule summary of Riding Mountain National Park with emphasis on
regional interrelationships.
The potential application of the regional
integration model to the Riding Mountain situation will be highlighted.
The final section of the paper will discuss the similarities, differences,
and compatibility of the model to the biosphere reserves concept.

A PROPOSED MODEL FOR PARKS CANADA INVOLVEMENT IN
REGIONAL INTEGRATION
In building the theoretical foundations for the model, systems theory was
adapted to assist in the analysis of a park as one land-use component in
a constantly evolving milieu of social, economic, ecological, political, and
institutional variables. Systems theory suggests that an understanding of
the interrelationships between a park and its region is prerequisite to
formulating means to adjust the system to maximize the benefits accruing
from the establishment, development, and management of a national park
in a region while at the same time preserving the i n t e g r i t y of the park
resources and ensuring the role of the particular park as a unit of the

145

park
system.
These
latter
objectives,
which
complemenary, often require an optimization approach.

are

not

always

In formulating the model, the constraints listed in the f i r s t section of the
paper necessitated that both a long-range and short-range strategy be
developed.
The long-range strategy suggests changes in Parks legislation to allow
Parks Canada to enter into joint agreements to cost share research,
planning, resource protection programs and capital developments outside
the parks themselves, and to promote regional integration when the latter
is warranted. As well, new concepts for park establishment and planning
are required whereby a park would be established and jointly planned and
managed as one component of a comprehensive regional land-use system
(Fay 1981, 53).
In the short term, a realistic strategy must be adopted recognizing
existing
jurisdictional
constraints,
institutions,
processes,
and
mechanisms. The proposed model seeks to blend the concept of regional
integration into existing Parks Canada processes (such as the National
Parks Management
Planning
Process) and use existing
cooperative
mechanisms (such as federal/provincial
shared cost agreements) to
facilitate the understanding and acceptance of the concept in Parks
Canada.
A two-level approach is suggested in Figure 1 and includes:
Initiation
The need to understand the interrelationships between a park and its
region are mandatory components of the process. Since Parks Canada has
committed itself to pursue regional integration, the f i r s t step should
involve an analysis of the interrelationships for each unit in the national
park system. Such studies are becoming standard procedure in the park
establishment process and are now recognized park management planning
programs.
It is suggested that Parks Canada undertaken to inventory
the interrelationships for each of its 29 parks and formulate objectives
and procedures that would lead to integrating the parks with their
regions.
Priority can be assigned to those parks where regional
relationships are known to be major issues.
External agencies in the region may wish to undertake their own
assessment or may wish to approach Parks Canada to undertake the
inventory phase; or to enter directly into a joint inventory and analysis
process as a precursor to the establishment of a cooperative regional
integration program.
Where possible, it is suggested that existing mechanisms and processes
such as the park management planning or the regional planning processes
be used. There are several key reasons for t h i s . First, it enables each
jurisdiction to consider regional interrelationships and potential integration
programs relative to other priorities and issues in the regional system.
Second, planning exercises are often vehicles through which goals and
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FIGURE 1
THE TWO-LEVEL APPROACH TO REGIONAL INTEGRATION.

147

objectives are set and ensuing strategies developed. These vehicles are
well suited to examining and resolving regional integration issues
particularly if concerns and requirements of the other jurisdiction are
carefully considered.
Phase I - Analysis of Interrelationships
Parks
Canada
should
develop
and
maintain
a list
of
regional
interrelationships on a p a r k - b y - p a r k basis, which are or have the
potential to be issues affecting the attainment of its program goals.
These "issues" will relate to the broad objectives of protection of park
resources, the provision of visitor facilities, and the socioeconomic well
being of the region. Such a catalogue of interrelationships can be used
as reference material for the preparation of park management planning
and other similar endeavors ( e . g . , resource management plans, area
plans, e t c . ) .
It will also serve as the initial basis for the monitoring
program that will seek to update the catalogue on a continual basis as
circumstances in the "regional system" evolve.
Having established an understanding of the areas of interrelationship for
a particular park and having programmed the ongoing updating of this
information base, it is logical for Parks Canada to focus in on the
"problem areas" as they pertain to the national park in question. These
"problem areas" are the regional integration issues that Parks Canada
feels it must deal with to ensure the long-term success of the p a r k .
They may also include issues that the regional authorities feel must be
dealt with from their perspective.
The final
step
in the analysis phase would be the preliminary
identification of strategies for resolving these issues.
In some cases, it
is conceivable that the issues would be such that Parks Canada would be
able to deal with them unilaterally.
In other cases, there may not be any
serious issues r e q u i r i n g f u r t h e r attention. A monitoring program would
likely suffice.
Where issues r e q u i r i n g cooperation from the region are identified, then
phase two of the approach could be triggered through contacts with the
appropriate regional authorities.
In invoking this process, Parks Canada
would be in the position of having clearly identified its needs and
priorities
and to suggest strategies and incentives to promote a
cooperative u n d e r t a k i n g .
The Analysis phase is completely within the present mandate of Parks
Canada and can be readily integrated into the present organizational
structure.
While it is shown as a unilateral Parks Canada action in
Figure 1 , it is important that the inventory and analysis deal with the
regional perspective and not limit itself to a Parks Canada introspection.
In summary, the Analysis
integration process:
It
provides
for
interrelationships.

phase
the

is a vital
systematic
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first

step

inventory

in the

regional

of

regional

It provides for the initiation of a monitoring process.
It provides for the listing of "issues" and preliminary strategies for
dealing with them.
It represents a conscious Parks Canada effort to recognize the
importance of regional integration and to deal with it in a systematic
fashion.
It lays the groundwork for the development of cooperative regional
integration programs where these are r e q u i r e d .
It provides a useful input into a number of other park and regional
decision-making processes.
Phase II - Cooperative Regional Integration Program
In some cases, the approach outlined in the f i r s t phase will be sufficient
where there are no major "issues" requiring resolution or where minor
"issues" are identified and strategies defined and implemented to
effectively deal with them.
There will be instances where joint action
involving Parks Canada and the surrounding region will be required to
meet the objectives of either or both parties.
In t h e o r y , cooperative
regional integration programs can be initiated by Parks Canada or by an
authority in the region. Phase II can only become reality if both parties
agree on the objectives and are willing and capable of initiating the
program.
Cooperative regional integration programs should be flexible in order to
meet the varied requirements of the individual regional systems of each
national p a r k .
They could take many forms from the joint planning,
development, and management of a park (as may be the case in northern
Canada), to individual programs geared to specialized aspects or issues of
mutural concern.
The programs should be able to embody a variety of
functions
including
joint
research,
planning,
development,
and
management.
They
can
and
should
be coordinated
with
other
federal/provincial initiatives such as DREE agreements.
It is intended that each program be worked out individually based on the
characteristics and needs of the individual park/region situation.
There
are three key steps that would be common to each individual program:
Joint formulation and approval of objectives for the program.
Joint formulation and approval of an agreement or other instrument
formalizing
the
program,
the
projects,
the costs, and
the
responsibilities.
A joint implementation phase.
In terms of mandate, cooperative regional programs could be approved
through individual orders in council in a similar manner to Parks Canada's
"Agreement for Recreation and Conservation" program.
Completing the
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phase I analysis, and discussing and reaching an agreement on a
legitimate and well-founded
cooperative
program,
should assist in
obtaining the necessary authorizations.
It is worthwhile to outline a few types of programs to show both the
f l e x i b i l i t y of this phase and the mechanisms that could be used in pursuit
of regional integration.
In the case where an issue requiring joint action
is relatively clear cut and solutions are readily available, then the
program can be s t r a i g h t f o r w a r d .
An example might be the joint
construction and operation of a visitor orientation facility outside a park
on a heavily used transportation route. It could also be the introduction
of restrictive land-use zoning on bordering lands to protect a key park
feature.
In other cases, there may be a need to formulate a comprehensive
regional integration plan involving joint research and planning activities
as well as identifying implementation and management responsibilities.
This type of program could be either item specific ( i . e . , a joint resource
management plan) or comprehensive in scope involving a number of jointly
defined issues.
The latter would be particularly applicable in the
establishment of a new p a r k .
A CASE FOR REGIONAL INTEGRATION:
NATIONAL PARK

RIDING MOUNTAIN

Background
Riding Mountain National Park, lying in west-central Manitoba, was
established in 1930.
Prior to that time, the area had been used for
hunting by the Crée and Assiniboine Indians until the advent of the white
man triggered the f u r - t r a d i n g era and the eventual depletion of many
wildlife species and the extinction of others.
The railroad brought
settlers in the late 19th century who began to exploit the wildlife and
timber resources of the f u t u r e park area.
Recognition that measures
would have to be taken to manage the resources of the area led to the
creation of a Federal Forest Reserve in 1895. Units of the forest reserve
were subsequently set aside for timber harvest, recreation, and game
reserve purposes.
When the park was established, the National Parks
Branch inherited an existing multi-use area.
Riding Mountain National Park represents the "southern Boreal Plains and
Plateaux" natural region in the Canadian park system.
It is an area of
biological d i v e r s i t y lying at the nexus of and having representation of
three continental vegetative communities, including the northern boreal
forest, the eastern deciduous f o r e s t , and the central grasslands.
Other
significant features include the imposing Riding Mountain escarpment,
which marks the beginning of the second prairie level in western Canada;
and the knob and kettle ( p r a i r i e pot hole) topography of the west end of
the park that provides excellent waterfowl habitat.
Riding Mountain National Park has often been called an "island in a sea of
agriculture."
It is immediately surrounded on all sides by cereal and
mixed farming operations, together with small prairie towns that serve
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primarily as agricultural service centers.
It is also the pre-eminent
regional outdoor recreation resource, with emphasis having been placed on
the Clear Lake area of the park as a resort area.
The park was set
aside in 1930 as a "Federal National Playgrond" and early park
development concentrated on provision of recreational facilities typical of a
lake resort.
Over the last 30 years, the focus has changed with the
shift in emphasis in national parks and as a result of evolving Parks
Canada policy, which now stresses protection of the natural ecosystems,
interpretation, and compatible outdoor recreation.
Of great import to the understanding of Riding Mountain National Park's
regional interrelationships is the evolution of the philosophy of resource
utilization in the park area. The 18th and majority of the 19th centuries
saw uncontrolled exploitation of wildlife and timber resources.
The
advent of the forest reserve brought some c o n t r o l , management, and the
concept of multiple use. Even after the establishment of a national p a r k ,
resource harvesting continued for many years.
The last sawmill in the
park was phased out in 1937 and the last timber berth in 1947 (Lothian
161).
Further changes in Parks policy led to haying and grazing permits
being phased out in the mid 1960s, followed by individual logging and
timber permits being terminated in 1972.
The gradual phase-out extractive activities, combined with the perception
of many periphery
residents that the park is blocking
regional
transportation corridors and that Parks Canada is "mismanaging" park
resources by letting overmature timber decay and meadow areas overgrow,
has led to a real deterioration of relations and a conflict between Parks
Canada and the local residents and their municipal councils (Schroeder
1981).
Periphery residents' increasing f r u s t r a t i o n with Parks Canada's lack of
action related to their problems has led to the formation of a "Regional
Liaison Committee" composed of representatives of all 13 municipalities
bordering the park to pressure Parks Canada into modifying its policies.
The group has been gradually organizing over the past 2 years and
appears to be adopting a confrontation stance.
Parks Canada has
recently been offered a seat on the committee (along with the province),
but has a considerable task if it is to overcome the existing deep-rooted
antagonism and promote a constructive approach to resolve the issues.

Application of the Model
In applying the model described in the "A Proposed Model for Parks
Canada Involvement in Regional Integration" section to Riding Mountain
National Park, a comprehensive inventory was undertaken of regional
interrelationships according to the system outlined in the thesis.
A matrix was developed to f u r t h e r synthesize the data collected into
issues and specific components of issues and to evaluate the implications
and possible treatments of each (Fay 1981, 124-129).
The next step in accordance with the model involved the development of a
hypothetical Parks Canada "Goal and Objective Statement" to formalize
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Parks Canada's position and intent in respect to regional integration for
that
park.
In
the
case of
Riding Mountain, the analysis of
interrelationships clearly shows the merit of entering a joint regional
integration program (phase 2 of the model) given that many of the
interrelationships
analyzed,
notably
those
pertaining
to
resource
management and periphery land-use planning, require a cooperative
approach to resolve. Some of the key issues include:
High concentrations of beaver in the park have resulted in
out-migration and manipulation of water levels inside and outside the
park causing severe depredation to surrounding farmlands (Rounds
1979, 28).
Depredation resulting from park-based elk wandering
fields to feed on g r a i n .

into

adjacent

Demands for the re-opening of park areas to haying and g r a z i n g ,
especially in drought periods.
Uncontrolled runoff from the Riding Mountain escarpment, which
causes local flooding and heavy siltation of municipal drains on the
eastern and northern borders of the p a r k .
The demands by periphery residents to allow selective woodcutting in
the park and to salvage timber in b u r n t areas.
Pressure for the construction of a road through
sensitive and undeveloped west end of the p a r k .

the

ecologically

Competition for scarce local gravel sources outside the park caused
by Parks Canada's road reconstruction program.
Conflicts
periphery
recreation
systems,

with
unplanned
seasonal home developments on the
of the park leading to increased demands for urban style
facilities in the p a r k , connections to park sewer and water
and undesirable connections to the park road systems.

Frustration with Parks Canada's management policies emphasizing
natural evolution have led to demands to transfer portions of the
park to provincial control.
In applying phase II of the model, the f i r s t step would be to initiate
discussions with local residents and the province to ascertain their
agreement on a joint problem-solving approach.
In the Riding Mountain
case, the existing regional liaison committee alluded to earlier would
appear to be an ideal vehicle for this purpose.
The remaining steps
would involve the joint identification of issues, establishment of p r i o r i t i e s ,
development of specific programs for dealing with specific issues
culminating with the signing of a formal agreement setting out the
objectives, programs, costs, and responsibilities of all involved parties.
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Upon approval of the agreement, an implementation
initiated to undertake the various programs agreed to.

phase

would

be

To illustrate how Parks Canada and regional authorities might jointly
address issues and seek solutions, Table 1 provides concrete examples for
dealing with two of the issues identified in the analysis (Fay 1981, 141).
As to the application of the above model to the " r e a l " situation, the
approach
has not yet been widely circulated or received official
endorsement from Parks Canada. An earlier discussion paper (Fay 1978)
has been circulated and was used by the liaison committee to establish its
needs with Parks Canada.
It is hoped that the Parks Canada staff will
utilize some of the concepts and information through the course of their
negotiations with the regional liaison committee. The real test may come
in 1983-84 when the park master plan (approved 1977) will be formally
reviewed for the f i r s t time and the liaison committee will have an
opportunity to present its views and suggestions on desired management
changes.
In conclusion, the model does not pretend to provide an easy solution to
the regional integration dilemma. Rather it is a structured process that
can be used to analyze regional interrelationships in a systematic manner
and lay the foundation for cooperative problem solving.
It does not
displace the need for hard work, a willingness to seek new solutions, and
the paramount need for cooperation.
The model as it stands has its weaknesses:
It is relatively new and has not been tested and accepted by Parks
Canada.
It will usually require a commitment of additional staff and dollars on
the part of the involved governments.
It may sometimes require Parks Canada to modify, adapt, or t h i n k
beyond its c u r r e n t policy.
The concept
been tested.

of

a formal

regional

integration

"agreement"

has not

The application of the model does not ensure success—only a means
of systematically and cooperatively searching for and implementing
solutions.
The model does, however, have numerous strengths:
It provides a realistic means for Parks
regional integration policies into reality.

Canada to translate

It is readily adaptable to existing Parks Canada processes
management planning process, federal/provincial agreements).
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its

(e.g.,

TABLE I.
ILLUSTRATIVE APPLICATION OF THE APPROACH TO SELECTED ISSUES
ISSUES
Wildlife
Management on
Park Periphery

INITIAL STEP

RANGE OF SOLUTIONS

-formalized joint planning
-complete
and management programs.
research on
extent of
habitat, existing ranges,
-formation of new Conserpopulations,
vation Districts.
hunting pressure
-evaluate success
-boundary modifications to
of wildlife
management areas permit buffer zones to be
created, lure crops, etc.
-increase size of park to
protect key habitat.

U1

POSSIBLE " P R O G R A M " B A S I S
Joint Federal/provincial/
Conservation Project in
the Agreement (research/
planning management).

Through Agreement or use
other mandate such as
provided by the Canada
Wildlife Act.

As per Turtle River.

Province/municipalities
(potential for federal
cost sharing).

Research negotiations, lane Province /rrunicipal i ties /
Parks Canada Conservation
exchanges, leases, etc.
Districts.
Joint management.
Research/negotiations land exchange.

-continue ad hoc approach. Rely on present "informal"
contacts.
Selective Woodcutting in the
Park

-analysis of
demands alternatives.

POTENTIAL MEANS
OF IMPLEMENTATION

Parks Canada/province/
municipalities.
Parks Canada/province/
Conservation Districts.
Parks Canada - FtMNP.

-selective woodcutting
permitted of accessible
burnt areas.

Park would designate and
manage.

-identification of alternative areas outside the
park (e.g. provincial
crown lands).

Province/municipalities.
Study to identify alternatives, feasibility,
management. Possible
purchase or lease of lands.

-boundary modification to Study and negotiations,
exchanges, deletions,
excise area(s) for mulleases.
tiple use-woodcutting,
wildlife management, lure
crops, etc.
-rejection as not
warranted.

Information program.

Province/municipalities/
Parks Canada. Possible
cost shareable item.

Federal/provincial information program to explain
rationale for rejection.

It is flexible and adaptable to individual park situations.
It is a vehicle for improving park/region communications.
It can help ameliorate park/region conflict.
It provides a s t r u c t u r e d process
understood by all participants.

and

hence

can

be

readily

It is one step closer to recognizing and treating parks as a land-use
component in a dynamic region.
It provides the means to deal with all the issues as a whole, thereby
avoiding ad hoc approaches on individual issues and maximizing the
f l e x i b i l i t y in negotiations.
It has the potential to increase the protection afforded to park
resources and to maximize the benefits of the park to the region.
RELATIONSHIP OF THE REGIONAL INTEGRATION MODEL TO THE
BIOSPHERE RESERVES CONCEPT
The biosphere reserves system is an activity sponsored under Unesco's
Man and the Biosphere Programme. The system is being established on a
worldwide basis to promote the conservation of genetic resources, provide
sites for research and monitoring, and promote education and t r a i n i n g .
The network of reserves will include significant examples of biomes
throughout the w o r l d .
Each reserve will encompass a protected land or
coastal environment of sufficient size to accommodate different uses
without conflict (CNPPA 1979).
Literature on biosphere reserves emphasizes that the system was not set
up to replace national p a r k s , although it is generally recognized that the
overlap in the goals of the two systems will lead to a beneficial
co-existence in many situations (Gilbert 1976, 13).
In comparing the model outlined in previous sections to the biosphere
reserves system, several similarities and differences are evident although
their
disparate
nature
and
intent
renders
a comparison
rather
meaningless.
It can be argued that both approaches have similar goals. The biosphere
reserve concept is part of an international system aimed at conserving
representative
ecosystems
and
genetic
resources.
The
regional
integration model has similar aims, albeit in a secondary sense, since the
prime purpose is to optimize the integration of the park with its region,
thereby providing maximum protection to key park ecosystems and
promoting the acceptability of the national park concept through a display
of sensitivity to the regional context.
The objectives of the two approaches appear to be different although not
necessarily opposed.
The model, in advancing regional integration, is
v e r y much management oriented and should result in a fading or blending
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of the park into the region to minimize the effects of the detrimental
differences and maximize the positive impacts. The desired objective is to
erode the negative aspects of management of a park as an isolated island
in a sea of other land uses.
Inherent in the concept of the biosphere
reserve on the other hand, is the continued segregation of u n d i s t u r b e d ,
modified, and degraded ecosystems to enable comparative scientific s t u d y .
Research and conservation are the prime objectives as opposed to
management.
Finally, the most obvious parallel is the paramount requirement for a
cooperative approach among different jurisdictions if either approach is to
be successful.
In the case of the regional integration strategy,
cooperation is required between Parks Canada, and the surrounding
provincial, regional, and municipal jurisdictions and private landowners to
enable the joint identification, prioritization and resolution of regional
integration issues.
Similarly, the biosphere reserves program is heavily
dependent on cooperation between the sponsoring national committee,
relevant
park agencies, other federal and provincial
jurisdictions,
municipalities and private landowners to establish and maintain a system
of reserves.
It is also worthwhile to note that the biosphere reserves
concept itself is the product of an international cooperative e f f o r t , the
success of which is heavily dependent on the sharing of research
information by the participating countries.
To conclude this paper, it is worthwhile to provide a few observations on
the hypothetical application of the biosphere reserves concept to the
Riding Mountain case to show how a regional integration program and a
biosphere reserve might co-exist.
Ignoring for a moment the possibility of more desirable candidates
represent the biogeographical province, a biosphere reserve centered
Riding Mountain National Park appears to be within the realm
possibility.
The park and surrounding region meets the criteria
biosphere reserves in t h a t :

to
on
of
for

There is a "core" protected area in the presence of Riding Mountain
National Park.
The park is of sufficient
conservation u n i t .

size to

be maintained

as an

effective

The park and region contain representative features of three major
vegetative
communities
and
the
park
itself
contains
eight
international biological program (IBP) sites zoned as class I areas
(Park Master Plan 1977, 24).
The presence of a national park has some b u i l t - i n advantages in the
form of a program base for assisting the education, research, and
training mandate.
The broad regional context of the park provides additional
opportunities for establishing a cluster of biosphere reserve sites.
Adjacent provincial Crown lands, nearby provincial parks (some of
which permit limited renewable resource e x t r a c t i o n ) , provincially
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controlled community pastures, and Ducks Unlimited projects provide
potential sites for manipulative research.
The only apparent limitations relate to Riding Mountain's diversity of
ecosystems resulting from its position at the confluence of three
continental vegetation communities.
In this sense, it is at the fringe of
the "grasslands" biogeographical province (Udvardy 1975) and hence is
somewhat imperfect as a typical representation of that biome.
In terms of research potential, the park displays many characteristics
that make it attractive as a biosphere reserve prospect. Some of these
include:
the

presence of protected

remnant fescue grasslands in the

park;

the knob and kettle ( p r a i r i e pot hole) t e r r a i n , which has a very
high capability for waterfowl production;
excellent beaver habitat and one of the highest known concentrations
of beaver in North America;
opportunities for study of vegetation succession after major fires (a
significant portion of the park was burned in 1980);
an
existing
cooperative watershed
study
area (Wilson
Creek
Watershed Project) on the Riding Mountain escarpment that has
generated considerable data on stream flows and runoff associated
problems.
The net result suggests that Riding Mountain National Park may deserve
f u r t h e r study as a candidate biosphere reserve.
Such a designation
might foster increased understanding on the part of regional residents on
the need to preserve ecosystems such as Riding Mountain as part of a
worldwide conservation strategy.
This would certainly complement the
integration of the park with the periphery region by strengthening the
rationale for
the national park system; and by encouraging the
cooperative atmosphere needed if regional integration strategy is to work
and issues are to be resolved.
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DEVELOPING SERVICE PROGRAMS TO MEET THE
CHALLENGES OF BIOSPHERE RESERVES
William A. Worf
Stevensville, Montana 59870
It gives me a great deal of pleasure to participate in this symposium on
biosphere reserves. My life work has been involved in the management of
national forests for multiple resource values.
During the last 15 years
my work has been heavily oriented to recreational use of these lands with
considerable responsibility for establishment and management of units of
our wilderness preservation system. Beginning in 1978 I've been working
as a member of IUCN, Commission on Ecology (COE), and as a
representative of COE to the Commission on National Parks and Protected
Areas. All of this experience has impressed on me the value of the flow
of resource information between nations and the great importance of
research to help ensure the sustainable production of goods and services
from managed lands. The biosphere reserve network has great potential
for helping in those areas.
I t h i n k we'll all agree, however, that it has
not nearly achieved that potential.
This symposium is designed to
strengthen the program.
Bob Scace reached me last February while I was on a skiing vacation in
Aspen, Colorado, to invite me to participate.
He said the focus of this
paper was to be on public participation in the Biosphere Reserve
Program. Since public participation has been an integral part of my j o b ,
I readily agreed.
Specifically, he asked me to consider the following
questions:
How do we go about involving affected publics in lands
identified as being part of a biosphere reserve?
Should publics be
involved prior to the formal designation of the core areas of reserves
such as national parks?
How do we sustain the interest and the
participation of communities living in the biosphere reserve or agencies
with
administrative
responsibilities
there?
Are there any
useful
sociological
tools or
strategies that can be employed to
modify
perceptions, attitudes that already exist in the community, especially if
these are already identifiable in respect of "core" areas such as national
parks? What do you consider to be realistic time frames for full-scale
involvement of affected publics in biosphere reserve activities? Is there a
prescription that may be universally applied or must each case be treated
from the outset on its own merits? How important is receptivity amongst
affected land users, landowners, agencies to the success of the biosphere
reserve?
Is the biosphere reserve sufficiently flexible that in the event
of limited acceptance in one area the bounds of the reserve can or should
be redefined?
It wasn't until I sat down to prepare the paper in late A p r i l that I
realized what a tough job he'd given me. My f i r s t effort was to research
the record from previous meetings, symposiums, e t c . , to determine just
how public participation had been handled in the past. That seemed like
a good foundation on which to b u i l d . To my surprise the record seemed
to be empty on that score.
Perhaps I missed something, but contacts
with several of those most closely involved with MAB in the U.S.A.
seemed to confirm my research. At any rate I'm approaching the subject
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as though I'm essentially
Reserve Program goes.

plowing new ground

insofar as the

Biosphere

F i r s t , let me stress that this paper is based on nearly 32 years'
experience in managing national forests in the United States. I have had
little direct experience with biosphere reserves in the United States and
none outside the United States.
The specifics of this paper may not,
therefore, be applicable to all biosphere programs in this country and
certainly will not f i t many situations in other nations.
There is,
however, one thing that my life's work has indelibly impressed on me--no
matter how noble the objectives of any public program are, it will not
long survive unless there is public understanding about it and at least a
measure of public support for i t .
Because the land surface of the world is a finite resource and because
there are generally a variety of competing interests concerned with the
use of public lands, public participation is a must any time public land is
dedicated to some purpose that will restrict some existing or potential
uses.
Those biosphere reserves identified to date in the United States
had previously been dedicated to purposes such as national p a r k s ,
experimental forests, or wildernesses, which are f u l l y compatible with the
purposes and objectives of the biosphere reserve program. There has,
therefore, been very little public participation in their selection and
establishment.
This has created no problems that I'm aware of; however,
the biosphere reserve program " . . . i s intended to be more than simply
another
program of preservation layered onto existing parks and
reserves. The success of the program will depend to a large measure on
the overall significance of the selected reserves and the degree to which
they are active sites for scientific research and monitoring" (Franklin
1977).
A v e r y limited (not scientific) sampling of people in the Forest Service
and members of the general public in western Montana disclosed that
those not directly involved with Glacier National Park or the Corem
Experimental Forest (both biosphere reserves) either were not aware they
were biosphere reserves or if so had only vague and incomplete
understanding of the purposes.
None could give a concrete benefit
flowing out of the designation of these two areas.
It seems, therefore, that the two prime missions of those agencies
responsible for managing biosphere reserves should be: to inform the
public at large and the personnel in land management agencies about the
reserves, their purposes and ongoing activities; and to encourage their
use for research and education by colleges, universities, and others.
In other
words
I'm
saying that
positive and aggressive
public
participation needs to become an integral part of the Biosphere Reserve
Program if its objectives are to be met.
Henry Ford defined "public
relations" (one objective of a public participation e f f o r t ) as "doing a good
job and getting credit for i t . " I suggest, therefore, that our discussions
in this symposium concerning research and monitoring are of vital
importance to a successful public relations program. Dr. Scace asked me
how we can sustain the interest of people and agencies in the biosphere
reserves.
Interest will be sustained as long as the research conducted in
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the reserve has practical relevance to lands outside the reserve. As I
understand the Biosphere Reserve Program, the overriding objective is to
yield information necessary to enable man to live in greater harmony with
his natural environment—to help keep this globe's life support systems
functioning on a sustained basis.
That applies to the preservation
reserves like Glacier and Waterton national parks as well as to the
manipulated reserves like the Corem Experimental Forest.
What benefits or payoffs can be expected to the Biosphere Reserve
Program from a successful public participation e f f o r t :
If establishing the
reserve will restrict or preclude existing uses, public understanding and
support will be achieved and controversy reduced; interest of involved
administering agencies will be sustained; political support will be
increased for funding of research and monitoring programs; universities,
colleges, and others will be attracted to the reserve to conduct research;
and public awareness of the reserves will increase their use for
educational purposes.
Public information and participation programs must be tailored to f i t the
local situation, but all successful programs contain six basic elements:
planning the program; knowing the interested or potentially interested
publics;
dispersing
information;
working
directly
with
interested
individuals
and g r o u p s ; listening to their ideas and needs; and
responding appropriately.
PLANNING
This is one part of the public participation program that is often,
usually, short-changed.
Seat-of-pants programs are often not
effective and almost always more costly than necessary.
While
public participation effort must be tailored to meet the situation at
there are some key points that should be considered in every plan.
are:

if not
very
every
hand,
They

Clearly define the objectives.
Do you want public assistance in
selecting and nominating a new reserve? Do you want the public's
help in putting together a research and monitoring plan for an
established reserve? Or do you merely want to inform and involve
them in an ongoing program?
Outline the steps you plan to go through in reaching a decision or
other desired goal.
What do you see as the role you expect the public to perform and at
what step in the process?
What kind
prepare?

of

information

materials

will

you

need

and

who

will

Who will the public contact and how once it begins to be interested?
Who are the interested and/or affected publics?
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How are you going to inform the public at the various steps?
How are you going to gather information?
How are you going to assist members of the public
constructive input to meet your needs?

in

developing

What coordination will be needed with other biosphere reserves,
other land management agencies, interested scientists, etc?
How will input from the public be summarized and analyzed?
How will the final decision be made?
How will you provide timely and substantial response to those who
have given substantive information or suggestions?
Provide for continuous update of the plan--few plans can be carried
to completion without mid-course corrections.
Provide
efforts.

for

critique

to

help

improve

future

public

participation

These elements, carefully considered tailored to the public and agency
needs, are parts of effective participation planning. The relationship of
the elements to one another cannot be stressed too s t r o n g l y .

KNOWING THE INTERESTED OR POTENTIALLY INTERESTED PUBLICS
One f r u s t r a t i o n suffered by many public agencies is silence or lack of
participation by some who should be interested or will be affected by
some planned action.
Often the cause for nonparticipation can be traced to the fact that
participants (or their needs) were not identified either initially or at some
later step in the process. You should have a systematic procedure (not
merely a mailing list) for identifying interested and affected publics and
their needs in order that they can be notified and their participation
solicited.
The focus of your efforts should be on publics affected or
interested and not on unidentified "silent majority" or "the t a x p a y e r . "
DISPERSING INFORMATION
Any successful public participation program depends on how well you can
reach those who will be affected by or interested in the proposed action.
Simply p u t , you must provide the potentially interested publics with clear
and relevant information and provide adequate time to receive, review,
and respond to information.
Several methods exist to inform the public ( e . g . , p r i n t and electronic
media) at various steps of the participation process. Harris (1979) shows
that Department of A g r i c u l t u r e efforts to reach citizens for their views on
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specific policies were more successful through mass media than word of
mouth channels.
Television (64 percent) and newspapers (57 percent)
were significantly higher than friends and neighbors (20 percent) or
interest groups and organizations (18 percent).
Despite this evidence
three methods other than mass media are essential in most public
participation programs—direct mail, phone calls, and personal face-to-face
contacts.
WORKING DIRECTLY WITH INTERESTED INDIVIDUALS AND GROUPS
Many people equate public participation with public meetings. To quote
an old adage, " i t ain't necessarily so." Biosphere reserves are made to
order for field t r i p s , volunteer work programs, and cooperative research
programs with universities.
These are excellent public participation
tools. You will t h i n k of others.
One method of good public participation that is often overlooked is the
advisory committee. The shortcomings are well known but I've used it
several times with excellent results. Committees will give excellent advice
and serve as links to the general public. While members are chosen from
various interest g r o u p s , they will not be representative of the public
politically or demographically.
This fact must always be kept clearly in
mind and their council must be handled accordingly.
LISTENING TO INTERESTED PUBLICS' IDEAS AND NEEDS
Nowhere in the public participation process is there a greater need for
the public and the agency to agree on the publics' role in giving i n p u t .
It should be v e r y clear when input can be most effectively and efficiently
supplied.
It is not sufficient to espouse the "we are always open" theme.
Few publics, even well-paid representatives of some interest groups, can
afford to stay in constant touch with an agency.
Tell the public that
steps are critical and what their role should be at each step.
When collecting public i n p u t , by whatever method used, make it clear
whether you desire factual information about what i s , or attitudinal and
value information about what should be.
The misunderstanding about
what [s and what should be kind of information is often where serious
frictions develop between agencies and their publics.
There are many methods of gathering information including hearings,
workshops, s u r v e y s , and questionnaires. Time does not permit exploring
the merits of each method here.
RESPONDING APPROPRIATELY
So you've got the public informed and involved in your biosphere reserve
or in the development of a proposal.
They have given you a lot of
input.
How do you respond?
The evaluation of input and the
development of appropriate response is without question the most c r i t i c a l ,
complex, and least understood part of the public participation process.
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As of y e t , there is no perfect evaluation method that will allow you to
balance the conflicting views and values of the various publics and arrive
safely at the " r i g h t " answer.
I have yet to see a public participation
program that has been so complete as to produce results that are
statistically reliable, v a l i d , and t r u l y representative of an entire array of
interested publics.
Unless you are able to achieve such results your
response cannot be based on a numerical tabulation of various comments.
It must instead be based on a reasoned rationale drawn from the facts,
your professional knowledge, and an evaluation of the ideas and values
presented to you by the public. The key is that the rationale for your
response must be clearly stated including the reasons for rejecting ideas
in opposition to that response.
You won't always be " r i g h t , " but
hopefully you will remain credible with your publics.
To summarize t h e n , public participation must be incorporated much more
in the biosphere reserve program than it has been in the past.
The
public should participate in the selection of reserves and be involved in
deciding what kinds of research and monitoring should be carried out.
Perhaps most important of all the agency responsible for administering the
biosphere reserve must do everything possible to demonstrate to the
public the relevance of the program to their everyday lives.
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FUNDING FOR BIOSPHERE RESERVES — AN INDICATIVE SURVEY
R. Michael Wright
World Wildlife Fund
Washington, D.C.
"God proposes but ultimately it's the banker who
disposes." Anonymous
ABSTRACT
Biosphere reserves represent a rather dramatic break from the U.S.
conservation tradition exemplified by our national parks. Historically the
latter form of protection stressed the unique and monument while
biosphere reserves focus on the representative and ecological. The latter
relied heavily upon emotional rationales for protection while the former
stresses utilitarian and scientific values.
Despite such fundamental
differences, the U.S. has opted for the least expensive means of creating
reserves primarily through the designation of already existing areas.
While this solution minimizes costs at the time of creation it also limits the
availability of traditional funding for the reserves and inhibits the search
for unorthodox sources uniquely available for the multiple use areas of
biosphere reserves.
Traditional funding sources—direct appropriations and user fees--are
discussed together with attempts by various state and federal agencies
over the last few years to find alternative funding through bonds,
severance, and other special taxes. The appropriateness of these sources
for biosphere reserves is considered. A brief description is presented of
the potential of charitable donations, use of an income tax check off, and
sources of international f u n d i n g .
Alternatives to designation for the creation of biosphere reserves
(notification, registration, management agreements, rights of f i r s t refusal,
conservation easements, and dedication) are reviewed with observations on
their relative costs and their appropriateness for multiple use areas.
Finally the paper notes some of the hidden costs of development and
economic factors that can force buffer areas into inappropriate uses.
Attention is drawn to techniques used to protect farmland as models to
adopt around biosphere reserves.
Unorthodox economic "user" fees are
discussed
in
relationship
to benefits
sometimes ignored
including
watershed protection and forest seed production.
Tourism and wildlife
ranching are also briefly considered.
INTRODUCTION
Glacier/Waterton is a harmonious joining together of parks from two
countries now over 50 years ago. As both a park and biosphere reserve,
it also seeks to join two rather different concepts spanning over 100
years of evolution of conservation t h i n k i n g .
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In reviewing the history of traditional conservation as exemplified by the
park system we tend to "overlook (the fact) that the national park idea
as originally conceived was a response to romantic emotions rather than
ecological
needs . . .
America's
historical
preoccupation
with
monumentalism masked the nation's failure to establish national parks of
unquestionable
ecological
significance. . . now that
preservationists
understood the necessity of designing the reserves along ecological
boundaries as well, they just had to undo the national park image they
themselves had once encouraged . . ." (Runte 1979, 182, 188-189).
Parks in the United States were established in the most scenically
spectacular areas but boundaries were d r a w n , proponents insisted, to
include only economically marginal t r a c t s .
Except as the t r a n s i t o r y
t o u r i s t , man and his permanent economic activities theoretically are to be
excluded.
Established in large part through designation of already owned
federal land, when actual acquisition was r e q u i r e d , funding historically
was sporatic.
In contrast, fish and wildlife programs where species, not
area, focused and were more utilitarian in orientation from their
inception.
Funding from general revenue was miniscule on the theory
that the consumers—hunters and fishermen—should support programs
designed in large part for their benefit (Jahn and Trefethen 1978, 456).
The Man and the Biosphere Program ( M A B ) , launched in 1971, represents
something of a break in the tradition and a culmination of a new
evolutionary stage in conservation rationale.
The focus of biosphere
reserves
is upon the globally representative (not necessarily the
nationally spectacular or uniquely valuable for useful species); the
criteria is scientific—ecosystem not economics should define the borders
and long-term research and monitoring are integrated objectives; reserves
are both nature- and man-centered including protected and unprotected,
man-modified areas.
Compatible economic use of land is appropriate not
merely as a " b u f f e r " but as an integral component of reserves to be
compared
with
efforts
of preservation of genetic
resources
and
evolutionary processes in core zones.
A challenge of the MAB program is to reconcile the theoretical differences
of established objectives and philosophy with the fact that the vast
majority of extant biosphere reserves involve designation of existing
national parks and strict nature reserves (Di Castri and Robertson 1982,
1).
The results of this approach have been impressive with a
considerable system of biosphere reserves creating a minimal cost albeit
on lands originally set aside for different reasons and managed by
agencies with different mandates. Biosphere reserves and parks need not
be competitive, indeed can be complementary; however, the use of
designation as the financially most painless way to establish reserves has
other
institutional
costs and implications.
Designation of existing
protected land can, although it need not, lead to neglect of inclusion of
the range of man-modified and private holdings required either to create
complete ecosystem boundaries or the gradient of compatible human
activities.
The various ways for inclusion of such areas at v a r y i n g
economic costs will be considered. Thus inclusion of a man-modified and
utilized area adjacent to a national park designated as a biosphere reserve
through an easement or registration is not only economically less
expensive than o u t r i g h t purchase to complete an ecosystem, but can
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provide a transitional zone between s t r i c t l y protected core and intensively
used area and avoids responsibility for operations of the man-modified
area by the park a u t h o r i t y , which may lack the requisite expertise and
mandate.
Beyond the d i f f i c u l t y
of including
man-modified areas,
designation leads to loss of separate identity for biosphere reserves
critical both to obtain general revenue or a special earmarked tax.
Finally the man-modified areas may present funding opportunities not
generally available to other conservation areas.
THE PRESENT MAB DILEMMA
The U.S. MAB program exemplifies the benefits and limitations of creation
of reserves by designation. On the plus side close to 40 reserves have
been established at very little cost. However, the lack of a clear public,
indeed even peer g r o u p , recognition of the biosphere reserve concept and
functions has resulted in a concomitant lack of financial resources in the
present program. The program lacks funds to acquire lands beyond the
designated area and does not have the separate legal authority to obtain
independent f u n d i n g .
The sole source of c u r r e n t MAB funding in the United States is voluntary
agency contributions for research and in addition a somewhat smaller
amount for logistical support and a small staff (Bill Gregg 1982, personal
communication).
Derived half each from the Forest Service and Park
Service (with the Fish and Wildlife Service as a non-financing participant)
the c u r r e n t research fund of $240,000 is down from a "peak" of $660,000
in FY 1980 with the decrease primarily accounted for by the elimination of
the Heritage Conservation and Recreation Service and reduction in Forest
Service support.
Additional funds provide a small MAB "secretariat."
The c u r r e n t total will sustain four to five research projects from among
some 150 applicants.
Program managers feel dollar figures alone under-represent the strength
of the MAB research t h a t , while admittedly limited, is of the otherwise
hard
to
fund,
problem-oriented,
highly
applied,
multi-institution,
multi-disciplinary,
synthesis variety that can provide practical new
perspectives on major issues for a modest investment. It is also felt that
the reserve status of an area attracts an expotential but unquantified
amount of private research.
The argument is that designation leads to
recognition resulting in research use producing an increased data base
(which incidentally is ever more accessible through improved computer
technology), the availability of which in t u r n attracts more use, more
data, ultimately culminating in the recognition that should result in
increased financial support. Without such accumulated awareness of value
a push for increased funding is probably doomed in any event.
The d i f f i c u l t y with the scenario outlined is the potential that it may only
impact the research community while financial success will demand a more
knowledgeable constituency among conservation organizations.
These
natural supporters t e n d , due to the Unesco connection, to confuse MAB
with the better
known World Heritage Convention, which has the
additional advantage of the human appeal of protecting the exemplary
rather than the "merely" representative. Perhaps even more important is
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an appeal to the natural resource and industrial sector if their inherent
suspicion of the term "reserve" can be overcome with our appeal to the
potential benefit to be derived by them from the MAB approach.
The
need is to establish around designated biosphere reserve areas a system
of land uses t h r o u g h easements, registration, etc. to demonstrate the
MAB
concept
to
an
indifferent
public,
a distracted
group
of
conservationists, and a skeptical i n d u s t r y .
In a classic Catch-22
situation to obtain funds requires the existence of effective demonstration
areas that required funds to be established.

APPROPRIATIONS AND TAX SYSTEMS
Acknowledging the key preliminary role of education leading to political
commitment that must precede actual receipt of funds in any f o r m , what
are the alternatives available to the biosphere reserve system?
The most common source of financial support for many parks and other
conservation areas where the public broadly is benfitted is direct
appropriation of funds by the legislature on a year-to-year basis. The
commitment of substantial funding on a regular annual basis is vital if any
long-range program to preserve, protect, and manage biosphere reserves
is to succeed on other than the present "piggyback" arrangement. On
the other hand general revenues are dependent upon the general state of
the Treasury making them a variable and unpredictable source of income,
all the more so in the present competitive climate. A review of the key
land conservation organizations in the U.S. federal system identifies the
critical role of direct annual congressional appropriations to support
operations, management, and development of facilities of each agency (The
Nature Conservancy 1975).
These funds are commonly supplemented by
(and as noted below occasionally dwarfed b y ) receipts from relevant users
fees (Duck stamps in the case of Fish and Wildlife Service, grazing fees
in the sale of public lands for BLM, timber sales for Forest Service). In
addition there is the special funding that a number of agencies, federal
and state, utilize in the form of the Land and Water Conservation
Fund--in effect a federal severance tax on extraction of non-renewable
resources.
Unlike general f u n d s , hunting and fishing permits have the v i r t u e of
relative predictability and an appeal to the equity of the user-must-pay
principle.
For this reason prior to the t u r n of the century such permits
were v i r t u a l l y the only source of funds for state wildlife agencies and
remain the dominant source to this day (Jahn and Trefethen 1978, 456).
Unfortunately user fees have not increased sufficiently to keep pace with
inflation.
In addition, as an agency is required to undertake objectives
(such as biosphere reserves) beyond game production it becomes
politically d i f f i c u l t to meet unrelated new costs from a rather small
segment of the population who are no longer the " u s e r s . "
In 1937 the beneficiary f u n d i n g approach moved from licenses to taxing
with the Pittman-Robertson excise tax on sporting arms and ammunition
producing funds on a 75-25 federal/state match. While the tax had the
v i r t u e of increasing automatically with inflation it nevertheless represents
an attempt by federal, rather than state, authorities to extract one more
golden egg from the same overworked goose.
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The Fish and Wildlife experience demonstrates the funding appeal of the
user-pay approach but it is one whose application to biosphere reserves
will require some imagination.
Only in the multiple use areas and
potentially on d i r e c t , demonstrable benefits to f o r e s t r y , farming, or
i n d u s t r y is the principle likely to be realistically applied. Certainly the
biosphere reserves are not yet recognized as sufficiently valuable to
sustain user fees on research that might in fact be counter-productive.
Beyond direct legislative appropriations and user fees, conservation
agencies have adopted wide and diverse sources of funds (Betts 1970, 1 ) ,
such as:
general obligation bonds issued and sold for general state purposes
backed by the "full faith and credit" of the state can produce
considerable sums on a one-time basis.
Allocation of the resulting
funds must still be by the legislature requiring conservation
agencies, as in the case of direct appropriations, to compete with all
others for a share of the proceeds. Such bonds have been issued in
the past for recreation, clean water programs, etc.
unlike general obligation f u n d s , revenue bonds can be issued by
subdivisions and individual state agencies and involve, in effect,
trading funds in the f u t u r e for immediate capital.
The issuing
entity must have appropriate enabling legislation and, to make the
bonds saleable, the issuing agency must have sufficient earnings
from other funding sources to pay the principal and interest.
user fees,
funds and
to pay for
not already

as noted previously, are a common source of conservation
can also under certain circumstances provide the source
revenue bonds in those rare instances where the fees are
f u l l y utilized.

miscellaneous tax sources--for example, in 1970 in Missouri identified
95 kinds and types of fees and licenses and taxes with an additional
65 other kinds of receipts deposited in special f u n d s . The classic
example of such "earmarked f u n d s " are the gasoline tax for highway
use and most federal matching funds such as land and water
conservation f u n d s , soft d r i n k ,
marine f u e l , and beer taxes
considered as potential conservation sources in Missouri.
Another
example, discussed later, is the income tax refund check-off.
Of
these miscellaneous
sources the common conservation fund is
severance tax on extraction of resources such as i r o n , coal, and oil
(on the theory that some of the profits of these common heritage
items should accrue to the general public good) or real estate
transfer t a x .
In 1976, Missouri, by popular referendum, voted a one percent general
sales tax in order to finance a program to conserve forest, f i s h , and
wildlife resources. Other techniques have been: a cigarette tax (Texas,
Indiana, Minnesota); real estate transfer taxes (Maryland and the
Dominican Republic, which has a stamp tax in favor of its Park Service);
license fees (Mississippi); income tax check-off (Colorado being the f i r s t
of a considerable number of states); a tax on parimutual horse betting
( C a l i f o r n i a ) ; personal license plates (Washington); and a percentage of
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general revenue
(Wisconsin).

based

on

the

value

of

all

real

estate

in the

state

A rather unique international example of "earmarked f u n d s " must be
found in a private conservation organization in Venezuala, FUDENA.
Universities in the United States have, to a degree, been able to put
money in the bank and live off the interest for part of their costs
through
general
endowment
or
endowed chairs.
FUDENA,
when
established, received a multi-million dollar grant from the government.
The grant itself remains in the national treasury but the income is
available for FUDENA's use for a 25-year period. Examples elsewhere in
the hemisphere include: a proposed tax in the Netherlands Antilles on oil
tanks because these objects interfere with the environment and mar the
landscape. The tax money can be used to combat pollution and to create
environmentally
benign
recreation
facilities.
The
Virgin
Islands
Conservation Fund whereby Hess Oil Virgin Islands Corporation agreed
(as one of the "prices") to establish a refinery to pay the USVI t e r r i t o r y
a royalty of $7,500 per day on petroleum products entering the United
States from the refinery (the royalties are deposited in a fund available
for pollution c o n t r o l , sewage treatment, and p a r k s ) .
Any of the sources discussed require support of the legislature or the
general public through the initiative process on an annual basis or at the
time of the act.
In 1979 a study was undertaken examining public
attitudes on wildland issues including funding (Kellert 1979, 113). Three
of the four alternatives examined received v e r y strong public support.
Each was perceived to involve taxing the individuals who made beneficial
and consumptive use of the resource (sales tax for clothing derived from
wild f u r b e a r e r s , entrance fees to public wildlife areas, sales tax on
recreational vehicles). A moderate, although significant, majority of the
public approved of a sales tax on those who benefit but do not consume a
wildlife resource:
on backpacking and camping equipment, birdwatching
equipment, and an increasing general amount of tax revenue for wildlife
management.
Less than 50 percent supported sales tax on wildlife related
art and literature. Use and the consumptive character of the activity are
critical factors in public and ultimately legislative support and one can
imagine similar funding programs focusing on direct use activities in
biosphere reserves such as wildlife ranching, harvesting of seeds for
f o r e s t r y improvement at some f u t u r e time, and perhaps even on such
t a k e n - f o r - g r a n t e d uses as watershed protection.
An earlier study (Wildlife Management Institute 1975, 90) considered an
even broader range of potential income sources for non-game conservation
programs although it did not investigate public acceptance of the
alternatives.
Among the items considered and not already mentioned
previously were snow skiing and skin diving equipment, birdfeeding
paraphernalia, photographic merchandise, building permits, a special
capital gains tax or a development tax on use of raw land, head tax on
livestock, a tax on insect repellent, non-returnable bottles or pet foods,
zoo admission charges, county and local government funds to match state
game license, recreational stamp for non-consumptive use of state lands,
royalty fees on strip mining, surcharge on timber sales on public lands,
and a surcharge on electricity produced in and exported out of a state.
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CHARITABLE SUPPORT AND INCOME TAX CHECK-OFF
The use of the charitable tax deduction has generally, but not
exclusively, been considered a funding source for private conservation.
This need not be the case. The United States has a long history of tax
abatement or diminishment in order to encourage charity (Filer Commission
1975). Biosphere reserves can potentially be the beneficiary of tax laws
that encourage voluntary contributions or voluntary limitations by owners
on the use of their land in multiple use areas surrounding biosphere
reserves.
In the United States federal tax laws allow the individual to
deduct from taxable income the appraised value of a g i f t of land or cash
to a federal, state, or local agency, or qualified Charity up to 30 percent
of adjusted gross income with a 5-year c a r r y o v e r .
Charitable gifts are
also exempt from g i f t and estate taxation.
By donating property an
owner can substantially or completely avoid capital gains tax (a major
factor if the property has increased substantially since originally
acquired).
Gifts may involve o u t r i g h t donation and bargain sale for less
than full value; a donation with a reserved life estate; donation of
undivided interest in land with a percentage of the total legal interest
given over a number of years thereby spreading the transaction over a
longer period of time; and gifts of partial interest of land such as
conservation easements (Weithorn 1975; Wallen, Johnson and Archbold
1974). Corporate donations operate under slightly different sets of rules.
Other countries have introduced similar systems for tax deductions on
gifts to conservation.
Canada has a deduction although they make a
significant
distinction
between
gifts
to
the
government
agencies
(unlimited) as compared to private charitable organizations (20 percent of
income with a 1-year c a r r y o v e r ) ( B i r d and Bucovetsky 1976). Australia,
France, West Germany, and Japan all provide for some income tax
deductions for gifts to charity although that definition does not
necessarily include conservation.
Sweden and Italy provide no such
deductions and England has v e r y limited benefits ( A r t h u r Anderson & Co.
1974).
Costa Rica is c u r r e n t l y d r a f t i n g similar legislation to assist with
acquisition of inholdings in their park system (Alvaro Ugalde 1982,
personal communication).
Securing funds or land through gifts can be effective for special projects
but has historically not been a dependable source of general operating
programs.
In addition, while tax deductions are a very important
potential source of monies for accomplishing social goals throughout the
society, the actual acquisition of land and funds for conservation remains
a miniscule part of the U.S. charitable scene.
In 1976 charitable
contributions finally exceeded $30 billion annually.
At that time in the
United States contributions were given primarily by individuals--80
percent;
other
sources being
bequests--8
percent;
foundations--7
percent; corporations--5 percent. The recipient of the bulk of charity in
the United States remains religion, which receives 44 percent; health and
hospitals, 15 percent; education, 4 percent; social welfare, 9 percent;
arts and humanities, 7 percent; civic and public, 3 percent; and other
programs, including conservation, 8 percent (American Association of
Fundraising Counsel 1976).
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While organizations such as Ducks Unlimited and The Nature Conservancy
have funded major programs with this technique, tax deductions and gifts
represent an area of yet to be realized potential for governmental
agencies.
A number of past attempts to create voluntary approaches to
induce non-contributing segments of the public to support non-game
wildlife programs have had dismal results.
Nevertheless specific appeals
to a landowner for a tax deduction for gifts of partial interest in land
next to a biosphere reserve may overcome the general reluctance to make
gifts to government agencies. This possibility may be seen in the recent
surge of interest in creating special contribution structures focusing on
state non-game animal and natural area programs. Over 17 states have
passed income tax refund contributions systems since 1978 with programs
in Minnesota and Colorado that now provide revenue of over $600,000 per
year.
The refund provides an opportunity for the individual taxpayer to
donate his state income tax refund to the particular program rather than
receive
a refund
check
from the state.
Proponents warn
the
contributions must be in addition to regularly allocated general revenues
if the donation system is to work effectively (McCance 1982, 17-19).

ECONOMIC COSTS OF ESTABLISHING MANIPULATIVE ZONES
Acquisition of land is one of the major costs of establishing any land
management system, a cost that has been avoided by creating biosphere
reserves by designation on existing federal holdings.
Exclusive reliance
on fee ownership, however, may f r u s t r a t e the manipulative aspects, which
are one of the reserve's unique contributions because manipulation may be
inconsistent with the mandate of the agency or simply beyond its
capability.
One of the major funding opportunities, therefore, are approaches to join
manipulative " b u f f e r " or reclamation zones to biosphere reserves by
less-than-fee techniques.
To acquire in fee all associated non-modified
lands as opposed to maintaining existing usage by landowners is indeed to
make the whole biosphere reserve more costly than is necessary.
All
owners of land adjacent to a biosphere reserve have different desires and
aspirations and financing biosphere reserves must include a range of
protection techniques capable of matching these individual aspirations.
Different approaches to match landowner objectives involve different costs
and vary in their speed of application, the strength and duration of the
protection offered, and the degree to which the approach restricts the
deed.
The incentives for an adjacent landowner to participate in a
reserve are not all financial, and include: information, recognition, cash,
tax savings, property tax relief, and management assistance to protect
the ecosystem of the land.
These tools can be summarized in Table 1
(Hoose 1981, 191-192).
Several inexpensive protection devices are particularly appropriate for the
multiple use areas of biosphere reserves.
Notification is built upon the
assumption that a landowner might alter a particular compatible use
through ignorance of its value to the reserve rather than malice.
Apparently the least expensive approach to protection, only requiring the
conveying of information to the landowner, it nevertheless requires that
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Table 1

Comparison of the Cost, Speed, Long- and Short-Term S t r e n g t h ,
and Incentives Offered by Seven Protection Concepts*
Time Required
to Apply
(workdays)

Probability
of Permanent
Protection (%)

200

1

0

10

50

Information

Registration

400

2

0

50

20

Recognition, mgt. a s s i s t . ,
potential p r o p , tax relief

Leases/mgt.
agreements

900

3

0

90

10

Slight income, mgt. assist.

2.5

0

10

1,000

Cost
Notification

—i

-fc.

$

Strength in
Given Year (%)

Use, Per
$10,000

Primary
Incentives Offered

Control of present prop,
rights

Rights of f i r s t
refusal

10

Fee acquisition

10,000

20

90

95

1

Income, tax shelter

5,000

20

85

95

2

Income, prop, tax reduct i o n , possible residency
and partial p r o p , use

500

5

95

98

20

Conservation
easements
Dedication

Confidence of strong p r o p ,
tax reduction

*Concepts
1.
Notification—the cost is that of a single visit and preparation of a site report.
2.
Registration—the cost, including production of plaques, brochures, and/or annual v i s i t , is twice that
of notification.
3.
Leases/management agreements—the cost is $10 per year. The lease is renewable annually for 99 years.
4.
Rights of f i r s t refusal—the cost is $10 consideration, one time only.
5.
Fee acquisition—the cost is $10,000, an a r b i t r a r y baseline f i g u r e .
6.
Conservation easement—the price is 50 percent of fee. Probability of permanent protection is somewhat
lower than fee since rights not controlled may pose unforeseen problems.
7.
Dedication—cost is only that of administration.
(Hoose 1981, 191-192)

the management agency have accurate and credible information on what
should be protected, its relative importance, and how maintenance of the
land use influences the rest of the biosphere reserve.
An environmental review process in areas surrounding a biosphere
reserve can have some of the same effects as notification.
To be
effective such review must also inform potential developers of critical
areas before they have financially or psychologically committed themselves
to projects and if the profitability of the project is not dependent upon
any precise location. Thus through notification and environmental review
a clear, credible, and timely understanding in advance of the ecological
importance of the landscape surrounding the biosphere reserve is an
inexpensive way to control destruction.
A r e g i s t r y goes a step f u r t h e r adding the protected natural element,
ecosystem, or potential land use to a list with the possibility of rewarding
landowners placing areas on the list. Although generally voluntary there
is possibly a small degree of legal regulation that can result from the
system.
The registry of key areas surrounding a reserve can provide
the local involvement upon which ultimate success of the system requires.
In limited situations property tax assessment might be impacted, but if
this is the case, the rollback of the tax at least equal to the reduction
received over the years should apply in the event of f u t u r e development.
When the agency managing a biosphere reserve moves from voluntary
systems mentioned previously to those binding on the owner the costs
inevitably go u p .
The minimum escalation is in the form of management
agreements or rights of f i r s t refusal.
Each is a contractual agreement
giving the management authority a slightly advantageous position in the
marketplace. They are appropriate to use with an owner c u r r e n t l y willing
to commit to conservation but unwilling to permanently restrict the deed.
This technique is appropriate to multiple use buffer areas or to land
areas not within the reserve itself but in unprotected land between
separate units of a reserve.
Management agreements are in effect
contracts between the owner and the management authority obliging the
former to manage the land in a specific way for a stated period of time.
The agreements are a commonly accepted way of protecting large natural
areas in Britain and New Zealand.
Generally not binding on f u t u r e
owners, in the event of a sale, such agreements nevertheless usually
allow management entities the ability to make their case to new
landowners.
On the other hand, a r i g h t of f i r s t refusal is a promise
from the landowner that should a decision be made to sell the property an
offer will f i r s t be made to the management a u t h o r i t y .
In several
European countries government agencies are granted by law "the r i g h t of
preemption," which in theory allows the agency the r i g h t to buy every
piece of land as it comes on the market.
The next level of protection is a conservation easement with restrictions
that legally bind not only the c u r r e n t but f u t u r e owners. An easement
has the advantage of being able to be tailored to protect just the target
natural elements, ecosystem, or land use by controlling only rights the
owner might otherwise use to destroy or degrade them. At f i r s t blush
they appear considerably cheaper than o u t r i g h t purchase but relative cost
depends upon how much of the potential value of the property must be
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acquired in order to protect the resources of concern. Few tools seem to
have a better potential to f i t within a coherent biosphere reserve
program;
however,
easements
are
not
without
their
drawbacks.
Easements can confuse landowners as well as negotiators; they are hard
to appraise; they are mistrusted by local assessors; and if the rights
given up include most of the development potential of the land they may
cost close to the full market value. Finally easements, unless integrated
into an active, visible program, can create long-term enforcement
problems.
On the other hand when they form a part of an ongoing
biosphere reserve program many of these drawbacks are minimized. The
integration of easements around an active reserve diminishes the
possibility of misunderstandings with f u t u r e owners and increases the
ability to show, should alterations occur, that an easement has been
violated.
The value of a g i f t of easement is f u l l y deductible from income if it is in
perpetuity and the recipient organization is bound to enforce the
restrictions.
Theoretically the tax assessor should grant reduced rates
on property based on the development rights given u p ; however, they
are at times reluctant to do so.
Dedication means the placement of a natural area in a legally established
state or national system of nature reserves where lands are protected by
strong statutory language against condemnation or conversion to any
different use. While this technique protects the reserve against sister
agencies it seems most appropriate in a biosphere reserve context with
the management of the natural or "core" zone of a biosphere reserve.
CIRCUMVENTING FORCED DEVELOPMENT
Many Latin American countries have a law that says, in effect, "Use it or
lose i t . "
Under such legislation land that is not put to productive usage
is subject to confiscation or very heavy taxation. The purpose for these
laws is to break up large holdings as a land reform matter and also to
avoid speculation, often by foreigners.
There would be no private
natural areas left in the hemisphere were it not for the fact that these
laws are not enforced with any regularity in a number of countries.
The United States has an analogous use requirement for water law and
has also encouraged and subsidized exploitation of the land d u r i n g its era
of t e r r i t o r i a l expansion.
Our system of property taxation based on
development potential rather than actual use has forced land into
development as inevitably as the more explicit laws of Latin America and
often with a less clear social purpose.
On an even broader scale the
effect of market discount rate on investments can encourage destruction
of those resources rather than their protection (Myers 1977, 502). While
it is not likely that the economist will reorganize his approach to money,
perhaps one of the least expensive methods to conservation of particular
areas is to insist that the f u l l costs of development are actually
calculated.
Recently challenges have been made to direct subsidy of
development t h r o u g h such actions as federal insurance for development in
ecologically sensitive but economically risky areas such as floodplains and
barrier beaches (Conservation Foundation 1982, 305-315).
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In considering the proposed land use of manipualted areas in and around
biosphere reserves, it is important that management agencies take part in
the decision process.
The claims of developers of increased tax base,
increased trade for local businesses, new jobs, and business opportunities
must be balanced with the impacts to the reserve itself but also the
financial costs to the community of such projects, especially educational
facilities, new buildings, f i r e , police, and health needs, waste treatment
facilities, roads, p a r k i n g , as well as the necessary capital and interest
for such facilities (Stover 1975, 23).
Besides requiring development projects to internalize all costs associated
with changes in use, over the last 25 years governments at all levels in
the United States have been experimenting with ways to increase
incentives and reduce pressure to develop lands resulting in many new
techniques that might be effectively adapted to broader conservation
objectives.
An encyclopedic study with guidelines and examples has
recently been published and can be summarized: differential assessment
for property tax including preferential assessment (17 states have a
program), deferred taxation (28 states), restrictive agreements ( 2 ) ,
income tax credits (2 states), farm use valuation for death tax
(inheritance) including roles substantially similar to the United States and
some rather important; capital gains tax on land sales (2 states),
agricultural districts ( 6 ) , r i g h t to farm legislation (16 states), limitation
on condemnation ( 2 ) , agricultural zoning (1 state, 104 counties, and 166
municipalities); purchase of development rights similar to conservation
easement (4 states, 4 counties, and 2 municipalities); purchase and resale
or lease with restrictions (none to date), transfer of development rights
(2 counties and 10 states); sub-state growth management (now extant in 2
states); and a similar request from state level development permit systems
(3 states) (National A g r i c u l t u r a l Land Study 1981).
After zoning at the project level, the major effort to protect farmland has
invited deferral or reduction of local property taxes because, just like the
Latin admonition demanding use, property tax can force land into the
most intense development.
Funding compatible use in zones around
reserves, therefore, can be successfully accomplished by reduction of the
tax pressure on those lands that are compatibly managed. The idea is
rather s t r a i g h t f o r w a r d .
If a partial interest in land is conveyed such as
a conservation easement or transfer of development r i g h t s , and even on
non-permanent restrictions in certain instances, the owner should only be
taxed on the actual development potential retained.
While not always
granted automatically, the greater the rights given up the lower taxes
should be.
On the other hand, an owner who backs out of a
non-permanent program and develops his property should have to pay
rollback tax at least equal in value to the reduction received over the
years.
Some past history has raised the concern that this penalty may
not be sufficient to cause owners to resist speculative offers. In fact the
rollback may merely lower the holding cost for developers who then
calculate the penalty in the eventual purchase price.
Unfortunately a
penalty that makes f u t u r e development unthinkable will be unattractive to
many owners.
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CAPTURING BENEFITS
In addition to calculating full costs of development, an important factor in
seeking funding for reserves is to f u l l y account for and capture
t a k e n - f o r - g r a n t e d benefits to be derived from reserve resources that are
"not, or partially, u s e d . " These resources include such things as the
watershed, the source of hydroelectric power, " . . . i r r i g a t i o n , industrial
and urban waters, wood products, and considerable foreign exchange;
less obvious benefits include the collection of plant and animal species
from which come new medicines, materials for food and industrial
commodities; from wild places come f i s h , meat, seeds, and f r u i t s for the
diet of rural dwellers. Wild animals contribute to medical research . . .
wildlands are an intimate and separate part of the "life support system"
of the human habitat.
The examples are of processes rather than
species, habitats, or t h i n g s :
rivers flow, evolution continues, nutrients
are transformed, energy is converted, genetic materials are conserved,
and wastes are filtered and absorbed" (Miller 1978, 13).
Paradoxically to promote conservation, therefore, conservationists would
do well to encourage creation of the capacity to utilize and economically
benefit from the resources available in and surrounding reserve areas.
Reserves declared in parks or other areas subject to different use
mandates are inherently limited in this r e g a r d . The biosphere reserve as
ideally conceived with its manipulative, reclamation, and cultural zones is
uniquely capable of this sort of economic rationale. There is a growing
range of studies on economic use of wild plants and animals, many of
which might be utilized and exploited within and consistent with the
biosphere reserve (Prescott-Allen 1981, 3 1 ; Prescott-Allen 1982; Myers
1979).
Actions that increase capability to exploit natural resources,
albeit on a sustainable basis, make preservation more attractive to
corporations and s u r r o u n d i n g landowners.
In addition, such use makes
conservation urgings more credible particularly in developing countries.
Unfortunately, most governmental and private conservation entities have
not equipped themselves to promote such economic use of natural
resources and have tended to shun schemes that promote exploitation.
Given the nature of their mandates and constituency, this situation is not
likely to change drastically in the near f u t u r e to the unfortunate
detriment of what biosphere reserves can actually accomplish.
Examples
of benefits to be accommodated within biosphere reserves that can also
help sustain economic costs associated with the reserves are:
The forest i n d u s t r y has supplemented an ever-increasing acreage
into tree farms with the development of "super t r e e s . "
Reportedly
one California company inventoried 1 million redwoods and found just
200 trees good enough to breed—that were considered t a l l , s t r a i g h t ,
disease and pest résistent, with the volume and few knots necessary
to meet their genetic objectives (Schwanz 1981).
While some
scientists hope that cloning may eventually free us from dependence
on the w i l d , others recognize that for the foreseeable f u t u r e genetic
improvement will depend upon selected trees growing in nature.
Such seed collection along with selective logging in appropriate
situations seems v e r y consistent and should be encouraged in the
context of the biosphere reserve.
It would also be appropriate that
such users should help finance the reserves either through inclusion
of manipulated lands or by financial contributions.
178

There has been a temptation to portray tourism as the economic
panacea for parks.
Certainly it is not an economic use unique to
reserves, indeed there is less inherent tourism potential from
"representative"
biosphere
reserves
than
spectacular
parks.
Nevertheless, tourism can play a role in biosphere reserve economics
especially with innovative attempts to integrate tourism, the reserve,
and the surrounding community (Dalfelt 1976).
Cultural areas of
biosphere reserves can be particularly useful in developing countries
as can be seen in the case of Kenya, which obtained a $37 million
World Bank loan for tourism development when projecting a claimed
20 percent economic r e t u r n and substantial benefit to the local rural
population at the same time (Western and Henry 1979).
A more
recent developed country analysis can be found in the Virgin Islands
National Park, which demonstrated a financial benefit to cost ratio of
existence of the protected area to the local economy of 2.7:1 if
direct costs and benefits were used and 11.1:1 if both direct and
indirect costs and benefits were calculated (Posner, Cuthertson,
Towle, Reeder 1981).
While it is generally not the main objective of a reserve to conserve
and maintain even water flows, this function can be of high direct
economic importance for both present and f u t u r e downstream use of
watei—for
hydroelectric
power,
irrigation,
navigation,
and
recreation.
Few places are there more dramatically illustrated than
the Panama Canal where concern for possible f u t u r e water shortage
was a major incentive for the government to seek AID assistance in
its overall watershed management plan (Agency for International
Development 1979, 58).
The project, which includes several core
protected zones, regeneration of degraded lands (both naturally and
with both native and exotic exploited species), and areas modified by
less destructive agriculture and timber systems, represents a
grandiose model biosphere reserve.
Should this in effect be
subsidized by AID or government appropriations or rather should it
not have equal claim for financing from the canal tolls with dredging
(which watershed projection helps minimize) and for the electricity
and water from the national capital, which it does indeed supply.
Wildlife ranching can appropriately be undertaken in manipulative,
reclaimed, or cultural zones consistent with a biosphere reserve. A
project that did not, but certainly could have, occurred in a
biosphere reserve in Africa compared a natural system when stocked
with indigenous animals (gazelles) and imported cattle. Unlike the
gazelles, the cattle serious depleted the semi-arid rangeland while
lean meat production per acre for the experimental gazelle was almost
double that of cattle. The income ratio was $120 to $4 in favor of
the gazelle (Hopcroft 1979).
The point is not to promote only
wildlife ranching or to imply that cattle are inappropriate, but rather
that biosphere reserves are especially susceptible to integration of
and
experimentation
with
conservation
with
such
economic
considerations that are not normally included in protected areas.
Such an integration has occurred in two biosphere reserves in Mexico
where the government purchased the core zone where only scientific
activity was allowed.
Surrounding these areas, however, are private
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stock breeding ranches and the ejidos (collective system of farming of
Mexican peasants), which are grouped together in voluntary fashion.
The ranchers and the ejido farmers have been briefed on the importance
of the reserve and have agreed to have their surrounding lands serve as
places for manipulative experimentation.
One cost of the reserves for
local people has been the voluntary agreement to end hunting of the great
desert tortoise (a considerable sacrifice in a region where the tortoise
represents an important source of p r o t e i n ) . This has been successful in
part because of other complementary projects such as experiments
conducted in the joint exploitation of deer and cattle, the harvest of a
plant substance used locally to make candles for sale, studies of arid land
grasses, and the p r i c k l y pear cactus, which is 78 percent usable
containing proteins, f a t s , and carbohydrates as well as calcium, i r o n , and
vitamins.
The plant can be prepared for human consumption but even
more important is the promise of spineless varieties for livestock fodder
(Halffter 1980, 269; Halffter 1981, 93).

CONCLUSION
This paper has b r i e f l y reviewed a range of funding sources from
traditional (appropriations and user fees) to alternative taxes.
It has
considered the relative expense of different less-than-fee methods of
acquiring multiple use areas to complement designated reserves and of
using techniques for farmland preservation to avoid compatible areas from
being forced into development.
Finally a few non-traditional uses are
noted that could contribute financially toward management and research if
undertaken in the biosphere reserve context.
It remains unlikely that
such sources can be successfully exploited for a program with no separate
institutional existence and little v i s i b i l i t y .
It seems more likely that one
or two model reserves might be able, if legal authority can be f o u n d , to
construct a multiple of financial supporters from the surrounding
landowners.
The selection of a demonstration area for such a purpose
should be a high p r i o r i t y if the biosphere reserve program is to expand
beyond the present modest program in the United States.
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BIOSPHERE RESERVES AND HUMAN ECOSYSTEMS OF THE FUTURE
Jeffrey A. McNeely
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1196 Gland, Switzerland
ABSTRACT
Homo sapiens is the most successful species the world has ever known,
filling a niche that reaches from the polar regions to tropical islands.
There are four basic human ecological niches: hunting and gathering (of
which fishing is a v a r i a n t ) , pastoralism, traditional a g r i c u l t u r e , and
industrial a g r i c u l t u r e .
Each of these systems is described and the role of biosphere reserves in
maintaining and enhancing the systems is discussed.
The f i r s t three
have evolved over a period of tens of thousands of years, and they still
have much to contribute to human welfare if they are allowed to continue.
Biosphere reserves provide an ideal mechanism for ensuring the survival
of such traditional systems.
Industrial a g r i c u l t u r e , which involves a considerable energy subsidy from
coal and oil ( f o r pesticides, f e r t i l i z e r s , t r a c t o r s , r e f r i g e r a t i o n , d r y i n g ,
mechanical pumps, packaging, t r a n s p o r t a t i o n , e t c . ) , is quite a new
system but it has supported an increase in human population from a
billion or so at the best of traditional times up to the four billion at
present, and a projected six billion by the t u r n of the c e n t u r y .
But
modern agriculture is v e r y expensive in energy terms, often consuming
about ten times the energy (in caloric terms) that it produces.
What will happen when the energy subsidy of modern agriculture is
withdrawn or becomes so expensive that it is no longer a significant
factor in the human ecosystem? The options v a r y from a new golden age
based on sustainable sources of energy and sustainable agro-ecosystems
to a total breakdown of modern agriculture and a return to traditional
ways of earning a living (and traditional population levels?).
Biosphere reserves can play an important role in developing sustainable
human ecosystems no matter what happens. If a "golden age" is to come,
which is clearly the option of choice, then science is going to have to
focus on developing new ways and means of controlling agricultural pests,
producing f e r t i l i z e r s , and developing sustainable cropping systems.
Biosphere reserves can be the site of genetic resource conservation,
research on new agro-ecosystems, and experimentation on sustainable
human ecosystems.
The traditional human ecosystems can provide
important
insights
into sustainability so biosphere reserves where
traditional people continue to flourish will be important sources of
information for the areas that are s t r u g g l i n g to find sustainable systems.
For many countries, the f u t u r e is likely to require considerable ecological
f l e x i b i l i t y to adapt to changing conditions.
This f l e x i b i l i t y is best
maintained through as wide as possible a range of agro-ecosystems, and a
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maintenance
people.

of the accumulated

knowledge and experience of

traditional

For countries such as Canada and the U . S . , it is suggested that
biosphere reserves should be expanded in size and greater efforts made
to support alternative lifestyles in biosphere reserve areas zoned for
developing human ecosystems for the 21st c e n t u r y .
INTRODUCTION
When George Schaller was studying u r i a l , markhor, and snow leopards in
the Hindu Kush a few years ago, he once came upon a t i n y village
nestled in a small valley just above 10,000 feet.
With usual Pakistani
hospitality, some villagers invited him into their compact snow-covered
hut to share a f i r e l i g h t dinner of tea and boiled potatoes.
"There was no trace of Western culture to distort the e v e n i n g , " Schaller
said. "Here it was easy to see the excesses of civilization in perspective,
to realize the value of simplicity.
I would not want to r e t u r n to such an
existence, but made aware of the waste in one's own life one makes a
silent promise to conserve.
My ancestors lived like t h i s . And perhaps
some day my descendents" (Schaller 1979).
Schaller was dealing with a fundamental issue of our time: What does the
f u t u r e hold in store for man's relationship with his environment? Will our
descendants revert to bare subsistence, or will they be able to devise
ways and means to continue a dependence on the excesses to which we
have all become accustomed?
It would be rash to dismiss out of hand any possibility. Who could have
foreseen even 50 years ago what we today take for granted? But we may
be confident that change is the only constant.
In this paper I will
suggest some contributions that biosphere reserves can make to our
ability to adapt to the changes in the human ecosystem that are sure to
come.
THE HUMAN ECOLOGICAL NICHE
The human ecological niches can be divided into four general categories:
hunting
and
gathering,
pastoralism,
traditional
agriculture,
and
industrialized a g r i c u l t u r e . Although there is some overlap between these,
they have important differences and will be discussed separately below.
Hunting and Gathering
Although there
remains considerable controversy
over dates,
the
indications are that the human line was well distinct from the ape line
some 10 million years ago. From that time until about 10,000 years ago,
all of our ancestors were hunters and gatherers, essentially living off the
land. Males were usually the hunters of large animals, while females did
most of the gathering ( a n d , if modern hunters/gatherers are any
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indication, provided most of the nourishment). Hunters typically lived in
balance with their available p r e y , being subject to the same rules
governing the predator/prey relationship as other species--for example,
plains Indians used the Head-Smashed-ln Bison Jump for nearly 6,000
years, clearly a sustainable proposition.
In areas where the environment was particularly r i c h , such as the Pacific
Northwest, hunters/gatherers with appropriate technology and a diverse
spectrum of prey formed permanent villages and had sufficient free time
for l u x u r y activities such as a r t . And even in such a harsh environment
as the Kalahari Desert, modern-day hunters are able to live extremely
well on a minimum expenditure of energy (Lee and Dévore 1968). Small
wonder that hunting peoples have been called "the original affluent
society" (Sahlins 1972).
This is not to say that traditional hunters are necessarily paragons of
conservation; rather, they have been guided by self-interest to evolve
mechanisms that kept them in balance with their available p r e y .
Such
mechanisms included small human g r o u p s , purposeful control of population
(Dumond 1975), animism, totemism, taboos, and many others (AMARU IV
1980).
Such mechanisms must have taken some time to develop and no
doubt there were problems along the way, particularly when there was a
new technological breakthrough--such as f i r e or the bow and arrow--or
when hunters invaded "new" ecosystems.
When man f i r s t arrived in
North America some 30,000 years ago, for example, he found a new land
filled with large, easily hunted animals. Within a few thousand years, no
less than 31 genera of large mammals had become extinct (Martin 1973).
Similar stories can be told about New Zealand, whose fauna of giant
flightless moas became extinct within a few hundred years after
Polynesians f i r s t a r r i v e d , and about Madagascar, where the elephant
b i r d , pygmy hippopotamus, and giant terrestrial lemurs became extinct
shortly after man arrived from the east.
But even with these major blots on the record sheet, hunters have
typically been able to adapt in a balanced way to their environment.
Human population 10,000 years ago was about 3 to 5 million (Dumond
1975), and the whole world was like a national p a r k . The fact that a few
hunting and gathering peoples survive until the present in the world's
least hospitable environments--the A r c t i c , the deserts of southern Africa
and Australia, the rainforests of South America, A f r i c a , and southeast
Asia--is a clear indication of how adaptable is this ecological niche for
Homo sapiens.
Traditional f i s h i n g , a specialized form of hunting and
gathering that was adopted relatively late in human h i s t o r y , still provides
an excellent living for people in many parts of the w o r l d . And modern
weekend deer and duck hunters and sport fishermen can attest to the
psychological satisfactions that such a life can b r i n g .
Biopshere reserves in some parts of the world still support hunting and
gathering peoples, or peoples who depend on hunting and gathering for a
significant part of their l i v i n g . Siberut in Indonesia, Manu in Peru, Rio
Platano in Honduras, Northeast Greenland, and some of the Australian
biosphere reserves are examples.
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Pastoralism
Judging from present-day traditional h u n t e r s , it seems a fair assumption
that our early hunting ancestors occasionally came across baby animals
which they kept until the young animals were ready for the pot. Wolves
and jackals may have found that tagging along with a human hunting
band often brought benefits to them as well. And some groups of humans
found that linking themselves to vast migratory animal herds, such as the
buffalo in the American Great Plains, was a sound way to make a l i v i n g .
The jump from such a close hunting relationship with other animals to the
more controlled hunting and gathering represented by pastoralism is a
short one, and it may have happened at a v e r y early period.
This
human ecological niche typically involves small groups of nomads, who
move with their herds to the best feeding grounds and select for
breeding
those
individual
animals
with
characteristics
considered
desirable.
Herding
people have flourished
in savannas, deserts,
mountains, and subarctic tundras where grasses were the dominant form
of vegetation.
The herds typically fed on natural grasses and f i r e was
the main tool for improving the pastures.
Pastoralism survives today in
many of the same habitats with typically low population densities.
Biopshere reserves containing pastorists include Lake Turkana in Kenya,
Boule Loop in Mali, and Arasbaran in I r a n .

Traditional A g r i c u l t u r e
Some 10,000 years ago in southeast Asia, people living along river valleys
discovered that it was possible to grow plants on purpose, rather than
gather them wherever they might be f o u n d .
This was a remarkable
breakthrough that led to a fundamental shift in the human ecological
niche.
This led in t u r n to a substantial growth in human population,
which increased some 160 times from 8000 B.C. to A . D . 1750, to around
800 million (Duman 1975).
The available plants were quickly surveyed for their suitability for
domestication, and most of the major plants that we use today were
already selected in the f i r s t few millenia after domestication was
discovered. The species of plants and animals that were able to adapt to
this new relationship with man became much more successful than most of
their wild fellows, expanding their own niches and population sizes at the
expense of the species that were not so attractive to farmers. Within a
few thousand years, the best agricultural lands--such as the major river
basins in southern and eastern Asia, Egypt, and the Middle East--began
providing sufficient surpluses to support governments, priesthoods,
w r i t i n g , armies, institutional a r t , monumental architecture, and the
various other specializations that characterize civilization.
In the more marginal agricultural lands, people continued to live at a
subsistence level, but with higher populations than could be supported by
hunting or pastoralism.
These subsistence farmers usually grew a wide
variety of crops in the same fields, and used slash-and-burn to rotate
fields with forest fallow. This was a sound system that worked extremely
well when population densities were relatively low, and it continues to
flourish in many parts of the world today.
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Traditional agriculture is characterized by a rich diversity of local
cultural adaptations to local conditions, with crops carefully selected for
the specific locality. Local agro-ecosystems controlled by man replace the
natural ecosystems, but there are usually rather large areas of forest and
other natural vegetation where nature continues to f l o u r i s h , and where
the traditional farmer collects firewood, medicinal plants, wild f r u i t s , and
construction materials and hunts various animals (particularly those
adapted to feeding in abandoned f i e l d s ) .
Other characteristics of traditional agriculture include high labor inputs,
the family as the primary unit of production, low capital investment,
energy provided mostly by human and animal labor, linguistic and cultural
d i v e r s i t y , relatively small villages that move as necessary, animism or
ancestor worship, continued partial dependence on hunting and g a t h e r i n g ,
and rather larger families than hunters.
These characteristics are
interrelated, and help maintain a balance between man and environment
(World Bank 1981).
Traditional
agriculturalists continue to t h r i v e in
reserves, including Manu, Siberut, and Rio Platano.

several

biosphere

Hunters,
pastoralists,
and
traditional
farmers can be considered
"ecosystem people" who are living within the constraints established by
their local environmental conditions. Although there is often some limited
trade with other ecosystem g r o u p s , basically all of their dietary
requirements come from the ecosystem within which they live. Over the
generations they have learned to live in balance with their ecosystems
(Dasmann 1976). While homogenizing civilizations tended to form in the
richest agricultural areas, these were seldom extensive in terms of land
used and there was still a rich d i v e r s i t y of local cultural adaptations to
local conditions.
Wide areas of natural vegetation remained, often
occupied by people who maintained their c u l t u r a l , linguistic,
and
ecological distinctness from the agricultural civilizations. While the area
of wilderness was reduced, it was still extensive and much of the natural
world was still in a national p a r k - l i k e state.
Industrialized A g r i c u l t u r e
An even more fundamental change came with industrialized a g r i c u l t u r e .
This is the system that supports us in the style that we now find
essential.
It is characterized by high inputs of energy, often used so
inefficiently that crops consume, from planting to the dinner table, 10 to
15 times the energy they produce (compare with traditional
rice
agriculture in places like China, which produce 50 calories of energy for
every calorie invested--Hirst 1974).
Other parts of the industrial
agriculture niche include low inputs of labor, dependence on fertilizers
and pesticides, worldwide distribution systems, feedlots and sophisticated
veterinary services, t r a c t o r s , barbed-wire fences, special high-yield
varieties of a few standard types of crops, landownership by corporations
rather than individuals, complex marketing systems, government price
supports, and many others.
Although we tend to accept this niche as
"normal," it really has reached its most advanced stage only within the
lifespans of most of us in this room.
Corn production in the United
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States, for example, t r i p l e d from 1950 to 1970 (Dasmann 1976), and the
population of the world has more than doubled during that period.
Convenient energy has a wide range of other ecological effects.
Flashlight batteries, for example, have allowed man to become nocturnal
h u n t e r s , and motorized trawlers can now utilize fisheries resources so
efficiently that many fertile fishing grounds that provided traditional
fishermen a comfortable living for thousands of years have now become so
depleted that they are of little use to anybody.
We are all aware of our dependence on fossil fuels, but the impact of
other components of the industrial niche should, not be underestimated.
International t r a d e , which is feasible in its c u r r e n t form only because of
cheap fuel for ships, depends on a measure of international security, a
modern form of "pax Brittanica. "
The United Nations, multinational
corporations, the World Bank, technical assistance programs, satellite
communications, a lingua franca ( E n g l i s h ) , a common currency (the
d o l l a r ) , and many other social institutions are holding this whole system
together.
When a local ecosystem finally exceeds its c a r r y i n g capacity,
food and medical assistance are rushed i n , allowing the system to avoid
the consequences of its abuses.
If countries decide to go to war, they
are kept within limits that do not have too adverse effects on world trade
(though clearly this is a r i s k y business).
It is not always appreciated how fundamental a change the modern
industrial developments have brought to the ecological niche of Homo
sapiens. What was once a diverse collection of local ecosystems or river
basin civilizations has become a much less diverse and more closely
interlinked system that covers the entire w o r l d . Ecosystem people have
become "biosphere people," who draw their support not from any one local
ecosystem but from the entire capital of the world's living matter.
Depending on planetary resources through rapid and inexpensive trade
and communications, biosphere people can b r i n g great amounts of energy
and materials to bear on any one ecosystem, abandoning it when it is no
longer sufficiently productive (Dasmann 1976).
A simplified example will illustrate the point: oil from Saudi Arabia fuels
the machines and makes the fertilizers and pesticides that allow marginal
land in West Africa to grow a crop of cocoa for Switzerland to make into
chocolate, which it flys on American-made airplanes to Singapore for
distribution in southeast Asia.
The p r o f i t made by the West African
farmer allows him to purchase a Japanese motorcycle, Ethiopian coffee,
and Thai rice, but will not compensate him for the long-term loss of his
degraded land. The much greater profits earned by the Swiss chocolate
manufacturer allow him to subsidize other cocoa growers to destroy their
forests. As a side effect, he can spread his baby-formula business into
all the countries of the w o r l d , having a profound effect on child-rearing
practices and human cultures.
The result of this greatly expanded human ecological niche can be seen
clearly in the booming population of the species. At least for the time
being, biosphere man is able to continue to increase his numbers at a
geometric rate due ultimately to the energy subsidies provided to the
growing and distribution of food by coal and o i l , the capital of ecosystems
that have decomposed into carbon over the eons.
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This new ecological niche of industrial agriculture has been an incredibly
productive advance for the species, allowing use to reach the moon and
the bottom of the seas and to increase our population to over four billion,
with no end in sight.
But where the more traditional human niches
developed over a period of thousands, if not tens of thousands, of years,
the industrial niche is new and untested. There is no guarantee of its
sustainability.

WHAT THE FUTURE HOLDS IN STORE
What will happen to the human niche when the energy subsidy of
industrial agriculture is w i t h d r a w n , or becomes so expensive that it is no
longer a significant factor in the human ecosystem? The best that we can
hope for is relative stability and a calm, peaceful evolution to a new
ecological niche that depends, like traditional a g r i c u l t u r e , on locally
available resources for most of the basic requirements for life. Biosphere
reserves can play a key role in this evolutionary process.
I suggest that this is the most important role that can be identified for
biosphere reserves.
Biosphere reserves, which in their best form include large natural "core"
areas surrounded by even larger areas where human activities are
compatible with conservation objectives, could provide the setting for the
continued survival of human ecosystems based on locally available
resources, and for research based on discovering wider applications of
such adaptations.
Systems that are in danger of being lost because of
temporary "advances" of human technology could be encouraged to
survive in biosphere reserves, in the expectation that these areas would
provide the variability needed to adapt to new conditions, which will
require sustainable use of ecosystems.
If a "golden age" is to come, which is clearly the option of choice, then
science is going to have to focus on developing new biological ways and
means of controlling agricultural pests, producing natural f e r t i l i z e r s , and
developing sustainable cropping systems. Biosphere reserves can be the
site of genetic resource conservation, research on new agro-ecosystems,
and experimentation on sustainable human ecosystems.
The traditional
human ecosystems can provide important insights into sustainability, so
biosphere reserves where traditional people continue to flourish will be
important sources of information for the areas that are struggling to find
sustainable systems.
In short, the f u t u r e is likely to require Homo sapiens to exhibit
considerable ecological f l e x i b i l i t y to adapt to changing conditions.
This
f l e x i b i l i t y is best maintained through as wide as possible a range of
agro-ecosystems, and a maintenance of the accumulated knowledge and
experience of people who are living in a traditional way.
Biosphere
reserves, which have as a primary objective the maintenance of human
d i v e r s i t y , could become modern refuges of human cultural and ecological
variability for which our descendants will be g r a t e f u l .
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Biosphere reserves in Canada and the U.S. have failed miserably in
dealing with the most important problem facing mankind--the development
of sustainable human ecosystems. Among the 346 research projects being
carried out in American biosphere reserves, topics such as "the
interaction between rock and water," "seismic and g r a v i t y study of
Sperry Glacier," and "thermal regulation of functional group ecology in
streams" are being carried out.
No doubt there are useful findings from
such projects, but it seems d i s t u r b i n g that there is not a single project
dealing primarily with man.
Surely the time has come for biosphere
and for greater efforts to be made to
biosphere
reserve areas established
developing sustainable human ecosystems
ANNEX.

reserves to be expanded in size
support alternative lifestyles in
for
the primary objective of
for the 21st c e n t u r y .

BIOSPHERE RESERVES CAN ALSO HELP IN THE WORST CASE

Over
dinner
several
months
ago,
a
number
of
international
conservationists were discussing the environmental issues of the coming
decade.
I put forward the notion that we might wish to consider the
effects of a major war. This was soundly rejected by the senior ecologist
at the table, who stated that he could not plan on events that were so
uncertain.
But if history teaches us a n y t h i n g , it is that the status quo
is the least certain indicator of the f u t u r e . And the leaders of the world
seem to be as seriously involved in sabre rattling (and sometimes
clashing) as ever; the arms business flourishes, restraint is seldom
mentioned, much less invoked, and disputes between neighbors are the
normal condition.
Throughout h i s t o r y , warfare has been one way that imbalances were
redressed and buffer zones were maintained.
The demilitarized zone
between the two Koreas, for example, is great wildlife habitat, provided
the animals are not so heavy as to set off the land mines. A v e r y clear,
if c h i l l i n g , example of what happens when food supplies are suddenly
withdrawn by war conditions can be seen in Cambodia, where farmers
from the countryside pouring into Phnom Penh were kept alive by rice
brought up the Mekong in heavily armed barges a n d , when the r i v e r was
finally closed, by helicopter.
When suddenly there were no more
helicopter loads of rice, the farmers were forcibly returned to the land,
even though no crops could be brought in for 6 to 8 months, and most of
the seed rice had already been eaten. Small wonder that as much as half
the population died.
Nuclear war is much in the news these days, and small comfort is gained
from civil defense authorities in Washington who make lists of things for
you to take into the countryside with you when the bomb drops—credit
cards and change of address forms seem a rather low p r i o r i t y , as does an
expensive airplane for the President (does anyone really believe a civilian
government would survive a nuclear war?).
What seems the highest
p r i o r i t y is to develop a sustainable human ecosystem, and here again
biosphere reserves could make a major c o n t r i b u t i o n .
There should be
"civil defense biosphere reserves" where there are no military t a r g e t s ,
and where the people living there have developed the capacity to live
independently from the rest of the country if they are ever forced to do
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so (nobody would expect them to do without the unquestioned benefits of
modern society until they had t o ) . Surely with all the millions of dollars
being spent for civil defense—most of which seems a hopeless waste of
money — some funding can be found to establish and maintain "civil defense
biosphere reserves."
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BIOSPHERE RESERVES FROM THE EUROPEAN PERSPECTIVE
Ossi V. Lindqvist
University of Kuopio
70101 Kuopio, Finland
The concept of biosphere reserves was born with the Unesco-MAB
program in 1971, though it became operational in 1976. It had its origin
in the MAB Project 8 on the "conservation of natural areas and of the
genetic material they contain."
This concept has been internationally
recognized as an advanced and important tool in conservation, as
exemplified by the World Conservation Strategy (1980), and it is commonly
employed by other organizations, particularly IUCN, UNEP, and FAO.
C u r r e n t l y , cooperation is emerging between Unesco-MAB and the Economic
Commission for Europe regarding the establishment of a network of
"representative ecological areas"--in other words, biosphere reserves—in
northern Europe.
The biosphere reserve concept has undergone f u r t h e r evolution during
the 10 years after its conception (Di Castri and Robertson 1982). To this
evolution we have contributions from the experiences — both successes and
failures—gained d u r i n g the "older" type of conservation prior to the MAB
program; in developing countries there is need to integrate conservation
more with development; better appreciation of the social and economic
factors that affect all protected areas; new ecological t h i n k i n g and
methods as well as new management concepts are forcing us to modify our
conservation practices, and so on.
A certain milestone in this respect
was the statement by the 1981 MAB Scientific Conference "Ecology in
Practice" (Unesco 1982) that the main objective of the biosphere reserve
concept is conservation of the representative ecosystems of the world and
of their components.
Although the biosphere reserve as a concept has a strong global
dimension—the network of different biosphere reserves has certain
properties of its own besides purely local functions—the very local
environment is affecting and will affect both the theory and practice of
reserve management.
Thus we may expect that the biosphere reserves
have somewhat different contents and different functions in different
environments. The major "environment" in which the biosphere reserves
exists is of course the human environment; i.e. there are both social and
economic dimensions to them as well as psychological and esthetic
expectations directed at them.
Europe forms a special environment for
the biosphere reserves, but so do all other areas of the w o r l d . So what
is the European perspective?
One of the features in Europe is that there are few if any sites left that
could be considered " n a t u r a l " in the s t r i c t biological and historical sense.
The Mediterranean landscape has undergone both natural and man-made
changes for thousands of years, and what we see now are in most cases
sites at various successional stages. Yet for a visitor a good many parts
of the Mediterranean scene are still quite n a t u r a l . The same applies, for
instance, to the forested areas of Finland. Those forests, up to the
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Arctic Circle at least, are products of past drastic and wasteful f o r e s t r y
practices, which were connected with slash-and-burn agriculture in the
east and t a r - b u r n i n g for export in the west (Soininen 1974).
In the
n o r t h , reindeer g r a z i n g , and over-grazing at times, has among other
things had its impact on the ecosystem. The system has evolved as a
response to past practices, and after the old practices have ceased to
exert their influence, the " n a t u r a l " ecosystem may evolve in an
" u n n a t u r a l " direction, just to add to the conceptual confusion that exists
around the term " n a t u r a l . "
Europe may appear rather homogenous as regards conservation practices
and possibilities, at least from the global perspective, but a more detailed
picture is highly diverse.
In western and northern Europe the average
population density may v a r y ? f r o m 12 inhabitants/km
in Norway to
315/km in Belgium and 379/km in the Netherlands. Yet the percentage
area protected does not follow a simple (negative) linear function of the
population density, but there exists large deviations (Table 1 ) . As to
the sizes of the protected areas, the great majority of them are small,
from a few hectares to a few hundred hectares (cf. Poore 1981).
In
1980, there existed 77 protected areas over 10,000 hectares in size in
western and northern Europe (Poore 1981).
However, half of them, or
39, were situated in only four countries, namely Finland, Iceland,
Norway, and Sweden--that is in countries with relatively low population
density.
In addition, there were five areas of the same size category in
Svalbard (Spitzbergen).
The rest of the large areas were divided among
A u s t r i a , Federal Republic of Germany, France, Great B r i t a i n , Italy,
Spain, and Switzerland.
The creation of the protected areas in Europe, be they national parks or
other nature reserves, took place in the past in different countries in
different ways.
Usually they were the results of the actions of diverse
pressure groups or concerned citizens and organizations, and commonly
v e r y little scientific input was involved in the process. Also, the amount
of land that was available biologically, financially, or otherwise was
variable between different countries and also within each c o u n t r y ; so the
history of the protected areas in Europe may appear to an outside
observer almost "haphazard."
According to the count in October 1981, there existed 209 biosphere
reserve sites in 55 countries. Out of these sites some 78 were situated in
Europe (Table 2 ) .
Biosphere reserves have been established in 20
European countries, with Bulgaria and United Kingdom being the leading
countries as far as the numbers go.
( I n addition, there were four
biosphere reserves in Tunisia and one in Egypt, though not all of those
sites represent the Mediterranean biogeographical p r o v i n c e . )
Again the
picture behind these figures for Europe is much more diverse than what
is revealed by these statistics alone. Most of the biosphere reserves had
not been originally established as biosphere reserves, but usually some
national parks or other reserves have had their status changed, though
in France, for instance, the management of the national parks comes close
to the biosphere reserve concept (cf. Leynaud 1978).
In the application
of the concept we find a nearly full spectrum from nominal to (nearly)
f u l l y functional biosphere reserves. This wide array of practices may not
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Table 1 . Protected areas in some European countries in relation to
size and population density in each country (adopted from Poore 1981).
2
Area km
of the country
Austria
Belgium
Denmark
Finland
France
Germany, Fed. Rep.
Iceland
Ireland
Italy
Luxembourg
Netherlands
Norway
Svalbard
Spain
Sweden
Switzerland
United Kingdom
Great Britain
N. Ireland

A v . pop.
density

Percentage land
area protected
3.0
0.4
0.2
1.9
0.6

83,850
30,513
43,042
337,000
551,607
248,600
103,000
70,283
301,262
2,586
36,175
323,878
62,422
504,741
499,800
41,293

89
315
117
14
91
249

154

3.9

227,463
13,600

239
112

0.78
0.22

2.16
45
183
131
379
12

0.05
72.5
18.4

1.69
8.42
0.15
0.99
5.5

4.04
1.73
49.0
0.29
4.07

be a drawback as such as there is so little room for maneuvering in
densely populated areas. However, one of the tasks for Europeans in the
f u t u r e is to proceed with heightened efforts to implement the management
philosophy and practice that belongs to the concept. It also requires an
even more intensive scientific input to study the existing constraints in
the foundation and management of biosphere reserves. One conspicuous
feature is the nearly total absence of biosphere reserves in northern
Europe, which has certain historical and administrative reasons, but the
f u t u r e may change this situation.
Also, among the already existing biosphere reserves there may be some
that do not and will not in the f u t u r e conform to the overall requirements
as set by the biosphere reserve concept, and some consideration may be
given to changing their conservation status to something else.
The concept of biosphere reserve entails a special role for man in the
conservation process, both as a participant in the actual management and
as a "consumer" of the products of conservation. As to the management,
there are two levels:
the formal administrative level, usually the
government, and the local people who are living inside or within the
immediate sphere of influence of the reserve.
In a number of cases the conservation sites in Europe are situated away
from population centers, in the " p e r i p h e r y " of the c o u n t r y , for some
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Table 2. The numbers of biosphere reserves in
Europe (in October 1981).
Austria
Bulgaria
Byelorussian SSR
Czechoslovakia
Denmark
France
German Democratic Rep.
Germany, Federal Rep.
Greece
Hungary
Ireland
Italy
Norway
Poland
Portugal
Romania
Spain
Switzerland
United Kingdom
U.S.S.R.

4
17
1
3
1
3
2
1
2
5
1
3
1
4
1
3
5
1
13
6

(in Greenland)
(including Atoll de Taiaro)

(in Svalbard)

( i n c l . all reserves in
the Soviet Union)

2

Yugoslavia

obvious reasons.
To give some examples, all of the national parks in
England and Wales are situated in the so-called Less Favoured Areas or
Special Investment Area (MacEwen and MacEwen 1982).
The v e r y same
situation obtains in Finland, where the great majority of protected areas
(at least area-wise) have been founded in the n o r t h , where local economy
is weaker, per capita income lower, the average population density lower
with the consequent effect on political power, and the general dependence
upon agriculture and f o r e s t r y deeper than elsewhere in the c o u n t r y . To
this we may add the reindeer husbandry that requires large areas to
succeed.
Although the reindeer
husbandry
stands to gain from
conservation measures, there still exists potential for conflict, among
other t h i n g s , in the conservation of the big predators like wolf, bear,
and wolverine (Pulliainen 1982).
The relationship of the local people with conservation is not only a matter
of their immediate attitude towards the definition of the roles of the
protected areas, but much wider questions are involved. These questions
are closely connected, among others, with the general agricultural policy
in each country (MacEwen and MacEwen 1982). The agricultural sector in
western and northern Europe has been changing as a response to the
general surplus production of food (Raymond 1980/1981), which in t u r n
has
created
more
structural
changes and new pressures
within
agriculture.
Thus especially the small farmer in the periphery is hard
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pressed by economic and social matters.
For the farmer, it may not be
so much a matter of "maximizing his p r o f i t " rather than "maximizing his
s u r v i v a l " in the present situation.
This is even more so if the
governmental policy is vacillating or if different governmental branches
remain uncoordinated as regards a g r i c u l t u r e , land use, and conservation,
for that matter.
It may be asking too much for the local people to show
enthusiastic support for conservation, and especially for conservation of a
genetic material that is not v e r y concrete or "visible" or economically
feasible.
( I n some places the government is compensating for the lost
production in case the farmer agrees to maintain a low-yield farm animal
stock that needs genetic protection.)
In case of lack of immediate
financial r e t u r n s , the local poeple may see conservation of the land as
conservation for the outside " r i c h and affluent" (Nash 1978). There may
exist pressures, by outside people and even by the government itself,
towards "rustic way of l i f e , " but in agriculture the landscape is v e r y
much the result of the production methods, which in t u r n are dictated by
such economic factors that are at least partially outside the agricultural
sector.
Thus there is need to study the possibility of affecting the
landscape also by indirect financial means, or through taxation, which,
through agricultural practices, work towards better maintenance of biotic
diversity.
Thus participatory planning and management of landscape
conservation by and with the local people can be an additional key to the
long-term success (Bortolotti 1978).
It may be t r u e that in a number of cases regulated tourism is an answer
in the long run (Budowski 1976), but the changeover from the situation
now may be painful for both the government and the local people. It has
been said that one of the most endangered species in such a situation is
human, the local inhabitant (Mills 1982); conservation and development
cannot work parallel to each other without special measures.
Thus in
Europe, or at least in some parts of Europe, we are facing a situation
that is not far removed from that in many developing countries, which
only calls for better coordination and understanding of the conservation
policies all over the world (cf. Lusigi 1981).
It is often stated that nature is " d e t e r i o r a t i n g , " but at the same time this
may be partly a result of the changing kind of perception of nature by
urban people. "Enjoyment" is a value-laden term, and the values may be
changing for such socioeconomic reasons that are totally outside the
biological realm (Hayes 1976).
The conservation "map" of Europe is thus many-faceted, but the
biosphere reserve concept is making and will make in the f u t u r e a very
important contribution to i t .
It does not replace, say, the national
p a r k s , but with the goal of preserving "representative areas and
ecosystems" it has a v e r y important niche to f i l l . The biosphere reserve
also stands a better chance to accommodate the human social dimension
with the overall objectives of conservation.
An important key to the
f u t u r e is research at many levels:
in biology, economics, sociology,
psychology, management sciences, anthropology, and even history.
So what can we do and what should we do in Europe in terms of
producing better management of biosphere reserves and other protected
areas?
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First of a l l , the European picture as regards conservation shows various
degrees of successes in different countries and at different sites.
By
comprehensive view we may learn, especially from successes, better ways
of dealing with the existing problems; it might even be possible to
transfer some of these lessons outside Europe.
Europe offers a place where we have records to look back to history for
hundreds of years and where we can study the effects of past
conservation measures, be they such by design, by default, or by
accident. The history of population and of agriculture in Europe are well
known, and we also have a rather long series of observations, direct and
indirect, of past climatic changes that have affected the vegetation
patterns, agricultural production, etc. (cf. Glass and Eversley 1965;
Soininen 1974; Mead 1981; Wigley et al. 1981). Study of the past may be
indispensible for any follow-up study of the present management
practices.
(One more climatic factor in today's world is the acid r a i n ,
which does not obey the administrative boundaries of the w o r l d . )
There have been attempts at using the island equilibrium theory as
developed by MacArthur and Wilson (1967) in the planning of the best
size and shape of nature reserves.
The usefulness of this theory has
also been criticized for both theoretical and practical reasons ( c f . Poore
1981).
However, this approach may still be useful, if properly applied,
in its ability to offer criteria for the follow-up and management of the
protected areas.
It can o f f e r , post hoc, a tool whereby we can measure
the extent of interactions between the reserve and its surroundings in
the historical context ( c f . Diamond 1981).
In terrestrial systems we
seldom have perfect "islands," but the degree of insularity may v a r y .
Thus the importance of what happens outside the reserve itself is even
more clearly expressed. Such knowledge is a necessary precondition for
any adaptive management scheme, for the determination of the "scope of
a c t i v i t y " of the biosphere reserve (Hayes 1976).
(We should note that
the v e r y s t r u c t u r e of the biosphere reserve with its core/buffer zones is
especially well amenable to such an approach.)
It is often stated that the biosphere reserves can be places where natural
evolutionary processes can continue.
This is certainly t r u e , but there
also exists another facet to i t .
The biosphere reserves may serve as
evolutionary reference points to all the changes that may be taking place
outside the area. That is, in changing conditions the selective pressures
may cause extremely rapid evolutionary changes in those stock that
survive (Bradshaw and McNeilly 1981), and so we should not look at
man-made changes in negative terms only.
A changing world is apt to
produce new d i v e r s i t y , while the d i v e r s i t y that exists in the protected
areas "is already t h e r e . "
So these two processes only complement each
other.
The way we see the process of evolution is also dependent on the
ways we see and apply the theory of evolution and of natural selection
(Tuomi and Haukioja 1979; Tuomi 1981).
The way we see the selection
process in nature should' also affect our management practice; the
c u r r e n t l y common view of genes as units of selection may be too narrow
as it tends to forget the individual organism in the context of evolution.
So there is certainly more to the conservation of "genetic material" than
population genetics alone (cf. Wright 1980).
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One final question deals with the word "representative" that is connected
with the concept of biosphere reserves. It is not a t r i v i a l question when
we ask about the biosphere reserves that what they do represent! So we
are facing here the question about the bases of ecological land
classification.
Udvardy (1975) developed a global classification of
biogeographic regions, but there is need for a fine-grained refinement of
this classification at the regional level (Di Castri and Robertson 1982).
This is necessary for the f u r t h e r development of the biosphere reserve
network, and we also need to know in more detail what the existing
reserves actually represent through time. Here we have a problem where
more theory in ecology can be h e l p f u l .
Surveying and mapping of land is a necessary prerequisite for any
ecological classification, but the classification cannot be successful without
an explicit t h e o r y .
I quote Rowe and Sheard (1981):
"A successful
classification will promote a better understanding of the system under
s t u d y ; it will help to explicate the paradigm that suggested i t , in the
normal science process (Kuhn 1970).
Applying this logic to studies of
land, each map and classification is seen to be the expression of a body
of theory and related hypotheses.
The landscape patterns that are
observed, delineated, and categorized are outcome of a theoretical view of
what has gone on and what is taking place in the landscape, and which
features are particularly significant in reflecting processes and functions
at work t h e r e . Land classifications and maps do not a posteriori generate
theories about the land's structural organizations; rather they result from
the application of t h e o r y .
In s h o r t , the key questions about land
classifications
concern
their
theoretical
base;;
and
then
their
methodologies."
So the key question for the f u t u r e success of the biosphere reserves and
of any conservation measures is the quality of management.
It involves
clarity and honesty about the management objectives and a requirement
for an explicit presentation of the management rules.
Without such
explicitness we do not know where we did r i g h t or w r o n g , and we cannot
learn from the process.
An architect may plan an esthetically pleasing
house, but without clear technical feasibility it cannot be b u i l t . A good
strategy is selective instead of comprehensive (Gross 1972); a management
plan that tries to achieve too many things at the same time is bound to
fail.
The development of conservation management should become a
common, coordinated field of activity between all countries and all
continents; there is no alternative to learning quickly in this f i e l d .
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BIOSPHERE RESERVES FROM THE SOUTHEAST ASIAN PERSPECTIVE
Effendy A. Sumardja
Directorate of Nature Conservation
Bogor, Indonesia
INTRODUCTION
Management of reserves in developing countries such as most of the
countries of Southeast Asia (ASEAN:
Indonesia, Malaysia, Philippines,
Singapore, and Thailand) (Figure 1) in general, should combine the goal
of nature conservation with the need of the people, especially of those
living close and around reserves.
Such a management approach should
not separate the interest of the people from the objectives of conserving
flora and fauna.
On the c o n t r a r y , it is of utmost importance that the
management of reserves in developing countries proceeds to a point of
harmony, like a fish swimming in the sea of people.
Reserves should
never be isolated from the people like islands separated from the sea.
Therefore, the concept of biosphere reserves as special areas selected to
represent the major habitat types on a global basis, both within natural
and altered enviroments, is also recognized in Southeast Asia. It is time
to consider in what way cooperation between our ASEAN countries can
improve or make more effective the national reserve systems (of each
country).
ASEAN NATURAL RESOURCES
Southeast Asia possesses some 30 percent of the world's tropical
rainforest, the most diverse of all terrestrial ecosystems in its number
and variety of plants and animals and the dominant ecosystem in the
region. Over long periods of time, indeed until recently, Southeast Asia
people have been in a f a i r l y harmonious balance with their natural
environment.
Today the delicate balance is rapidly being upset as people
continue to assert themselves as the ecological dominant.
The rapid
increase of local and worldwide human populations also make conservation
of rainforest ecosystems more d i f f i c u l t .
Local people destroy the forest
for shifting cultivation and more recently for cash-crop p r o f i t s .
The
increasing world population has created a rapidly growing market for
wood and wood products.
The significant role of tropical rainforest in providing economic goods and
raw materials, in controlling soil erosion, in maintaining favorable climatic
conditions, and in being an important reservoir of genetic diversity is
f a i r l y well established.
The tropical rainforests of Southeast Asia are
specially recognized for their richness in species d i v e r s i t y .
Between them the ASEAN countries contain the complete world resources
of a large number of plant and animal species, particularly those species
confined to the Sundaic (Malaya, Java, Borneo, and Sumatra) and
Wallacean (Philippines, Sulawesi, Molluccas, and Lesser Sundas) areas.
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Responsibility for the preservation of these resources is shared. In some
cases species migrate or disperse across international frontiers and
effective management of such species is clearly a matter of cooperation
between those countries.
The Southeast Asian seas cover an area of 8.9 million sq. km or about
2.5 percent of the surface of all oceans. In these waters almost all types
of topographical features are f o u n d , such as shallow continental shelves,
deep sea basins, t r o u g h s , trenches, continental slopes, volcanic, and
coral islands. The distribution of water and land alone characterized the
Southeast Asian waters as one of the most complex areas on earth with
numerous large and small islands subdividing the region into different
seas connected by many channels, passages, and straits.
PROBLEMS
The rapid rate of deforestation in the ASEAN area is a clear illustration
of conservation problems and must be counterbalanced by more effective
nature conservation program.
The word conservation implies more than
simply
preserving
the
environment
and
saving
wild plants
and
animals--much more important for ASEAN nations is the need to protect
the human environment.
IUCN, for instance, defines conservation as "the
management of resources of the environment with the purpose of achieving
the highest sustainable quality of human l i f e . " This definition implies
that no conservation movement has any meaning of significance to man
unless its ultimate goal is also to help human life. Therefore, ecologically
sound management of ASEAN's natural resources is imperative for the
f u t u r e welfare of its people.
Resource management agencies in Southeast Asia typically lack sufficient
t r a i n i n g , techniques, tools, and funds to cope adequately with the
situations they are supposed to regulate.
Therefore, at the present
stage of forest technology the tropical rainforest is being treated as a
nonrenewable resource.
The mechanisms of regeneration being not f u l l y
understood, and considering the rate at which forested areas are being
denuded, mankind might lose all its rainforest before it acquires the
knowledge to regenerate them.
The seas of Southeast Asia are, collectively, one of the world's richest
marine ecosystems. While little is known about its v e r y complex ecology
or about c u r r e n t rates of catch, it is obviously underexploited; however,
the shallow parts are certainly overexploited already at the present time.
Nevertheless, its vast wealth is threatened not only by fishermen but by
other human activities on the r i v e r s , estuaries, and swamps that feed i t ,
and on the continental shelf.
Rivers are dammed and their flows of
nutrients halted.
Estuaries are used as sinks for urban and industrial
wastes.
Coastal
swamps are
drained for
agricultural and urban
development.
Oil d r i l l i n g and tin dredging on the continental shelf create
additional hazards for marine life. The effects of such activities are not
merely local but extend throughout the fisheries of Southeast Asia.
Some conservation problems illustrated above, like those pertaining to the
environment,
are complex
problems.
First,
there is the awesome
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knowledge gaps on tne economic and ecological significance of various
species and their ecosystems. In the developed countries, these problems
are extended to the habitat needs of species that do not even seem to be
useful.
On the other hand, it is in the t h i r d world where problems
assume a complexity of their own. Hard choices often have to be made
between the competing claims of scientists for conservation leaving
untapped the economic potential of sizable areas and the pressing demands
of
fundamental
human
needs
for
food,
shelter,
employment,
communication,
and
development.
The
situation
is likely to be
exacerbated in decades to come. A UN forecast highlights that the world
population reaches some 5.0 billion by 1985, from a little over 3.5 billion
in 1970, the requirements for food, energy, and natural resources have
to increase by 40 percent just to maintain the present unsatisfactory
standards of
living of much of the population.
To meet these
requirements, more and more forests have to be cleared for roads and
houses, and more factories for jobs and foreign exchange. In the ASEAN
region, the scenario is no d i f f e r e n t .
If the present trend is maintained,
the population in the ASEAN countries will continue to increase from some
270 million now to 350 million by 1990 and 450 million by the year 2000
(ASEAN-COST 1982).
Given the mounting socioeconomic and demographic demands, nature
conservation cannot be considered in isolation from local society.
Rather
it must be approached within the context of broader national and regional
developments.
For the problems of nature conservation are not scientific
alone.
They are also social, economic, political, and statistical in
character.
Therefore, the concept of biosphere reserve is among others
intended to cope more adequately with the conservation problems within
the ASEAN region.

ASEAN HERITAGE RESERVES
ASEAN shares many things in common. They share the same aspirations
for economic development and enhancement of the quality of life as well or
similar
problems
arising
out
of
overpopulation,
environmental
deterioration, and the adverse ecological effects of unsound exploitation of
resources.
The best approach to these common goals and problems is
regional cooperation and the sharing of expertise.
It is both in the interest of the peoples of the ASEAN region and to
mankind as a whole to protect sufficiently large areas representing all
ecosystems, both marine and t e r r e s t r i a l . Moreover, proper management of
those conservation areas that can sustain use for passive recreation will
be at the base of the establishment of an important tourist i n d u s t r y ,
which will provide—apart from a valuable financial revenue—employment
for the rural population in adjacent areas.
With a fauna and flora spanning the Indo-Malayan, Wallacean, and
Papuasian subregions (Udvardy 1975) ASEAN is in a unique position to
contribute to global efforts at conservation.
With a coordinated approach and commitment to protecting an ASEAN
natural heritage, the ASEAN members between them can ensure the
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long-term conservation and survival of a larger number of vertebrate
(and probably also invertebrate) species than any other similar association
of nations anywhere in the w o r l d .
Effective protection, however, will
depend on successful
mutual cooperation in the field of wildlife
management and reserves management as in the form of national parks and
biosphere reserves among the members of ASEAN.
Therefore, cooperative efforts should be made to protect sites of special
interest within ASEAN and, where feasible without damaging their
scientific and other values, make them available for visitation by citizens
of ASEAN countries and elsewhere.
Such sites would have unique
richness or combinations of wildlife, spectacular scenery, highest peaks,
volcanoes, glaciers, or the best ASEAN examples of all major biotypes
represented in ASEAN.
Such sites should be agreed upon as ASEAN
heritage reserves and an international f u n d established to help share the
costs of preserving these parts of ASEAN's extremely rich heritage.
I see at least three ways in which cooperation between ASEAN member
countries could benefit the management of reserves.
Agreement by each country to establish an adequate reserve system
so that dispersal of species by seed spread, mobile and migratory
animals, e t c . , is maintained.
Standards of legislation status and
protection and also a real requirement should be agreed.
Cooperation In forming t r a n s f r o n t i e r reserves. Such reserves permit
direct resource s h a r i n g .
They permit the creation of larger,
biologically more stable reserves than either country can afford
alone.
The existence of such reserves prevents anomalies such as
harvesting on one side of a boundary resources that the other
country is t r y i n g to protect on the other.
A start has been made
with the linking of the Lanjak Entimau reserve in Sarawak, East
Malaysia with the Gunung Bentuang and Karimun reserve in
West-Kalimantan.
Further cooperation should be possible between
Malaysia and Indonesia and between Malaysia and Thailand in this
respect.
Indonesia is also negotiating similar cooperation with Papua
New Guinea with which it shares a long boundary.
Agreement of assistance between member countries in management of
shared rare or endangered species.
For example, one country may
face problems maintaining small population numbers of a rare or
endangered animal, which aid from another country in the form of
spare animals for reintroduction or loan of animals for interbreeding
may well help solve.
For example, Borneo is the largest remaining portion of ancient
Sundaland--land of the Asian mainland when sea levels dropped d u r i n g
the d r i e r , cooler periods of the Pleistocene era--however, due to the
political situation the island was divided into Northern Borneo under
Malaysia (Sarawak, Sabah) and Brunei (an independent sultanate) and
Southern Borneo (Kalimantan) under Indonesia.
Figure 2 shows the
original habitat types of Borneo, which remains the main distribution
center for many genera of the Indo-Malayan fauna and Malesian f l o r a .
The distribution of species over Borneo is far from uniform. Apart from
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obvious altitudinal and habitat limits on distribution there are several
different biogeographical divisions, which presumably reflect differences
in geological history and previous land connections d u r i n g the Pleistocene
period (Figure 3) (MacKinnon 1981).
Indeed, the distribution of species
does not respect the existence of political boundaries within Borneo;
Figure 4 (MacKinnon 1981) shows the plant richness of Borneo, obviously
across the political boundaries.
Therefore, for the rational utilization of Borneo resources for the long
term optimal benefits of mankind without exhaustion of those resources,
cooperation among countries within Borneo should be improved.
In the
case of reserves at national boundaries where the habitat is contiguous on
the opposite side of the boundary, the neighboring country should not
permit any incompatible form of land use or activities, e . g . , h u n t i n g ,
immediately adjacent to the boundary of the reserve, and where possible
it should declare a similar reserve with equivalent, or even higher, status
on its side of the boundary thus forming a t r a n s f r o n t i e r reserve.
Furthermore, ASEAN countries are linked by ocean currents and shared
seas.
Their marine resources are not confined to different land masses
and many populations, such as t u r t l e s , dugongs, whales, and oceanic fish
stocks may be shared by two or more nations. Neglect on the part of
one country to manage a critical habitat of one species may mean its
disappearance off a neighboring c o u n t r y .
Similarly, population or
destruction of productive habitats in one nation may affect production off
its neighbor's shares down c u r r e n t .
To cope adequately with the ASEAN heritage reserves, Indonesia has
proposed the establishment of a center and secretariat to coordinate
ASEAN
cooperation
in
national
parks
and
reserves
management
(ASEAN-COST 1982).
The center will monitor the progress that each
member country is making in safeguarding ASEAN's heritage.
Data
mapping will enable it to advise any member or group of members to
establish a reserve for the protection of a particular species or
preservation of a rare vegetation formation whether by the form of
national parks or other protected area categories. Hopefully, the center
will ensure that the c u r r e n t natural heritage of ASEAN will be retained
intact for all time for the f u t u r e benefit of mankind.
A pooling of
resources, manpower, and expertise would be beneficial.
CONCLUSIONS
The ecosystems approach should be used as the management tool.
This
implies that the basic planning unit should, for example, be the catchment
area, rather than political boundaries. This also implies that the impact
of any project is measured in terms of the degree to which it impairs
ecosystem functions.
The management of forest ecosystems in ASEAN should not strive merely
for optimized output but also for ecological stability.
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Perhaps more than on land, especially within ASEAN, there is the need
for multinational collaboration and regional strategies for the management
and conservation of marine resources.
The application of the biosphere reserve concept can mitigate land use
and social problems and should be encouraged f u r t h e r in f u t u r e
establishment and management of parks and other protected areas.
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BIOSPHERE RESERVES AND THE PRESERVATION
OF BIOLOGICAL DIVERSITY
Bruce A. Wilcox
Stanford University
Stanford, California 94035
INTRODUCTION
The biosphere reserve has a somewhat different meaning to each person
involved.
It is indeed not surprising t h a t , say, a national park
superintendent's perception of a biosphere reserve differs from that of
the rancher whose land abuts the p a r k .
However, these perceptions
converge on an overriding purpose that is central to the biosphere
reserve concept—the preservation of natural d i v e r s i t y .
In this paper,
yet another perspective is provided, that of a conservation biologist who
sees the Biosphere Reserve Programme as the best available means of
protecting the biological components of natural diversity on a global scale.
The loss of biological diversity ranks high among the most significant
problems facing the world today (IUCN 1980; CEQ 1980).
At present,
this loss, measured in the rate of extinction of species worldwide, is
estimated to be ten times that which has prevailed naturally throughout
geologic time and is projected to increase many fold before the century is
out (Myers 1979; Ehrlich and Ehrlich 1981).
In fact, a recent edition of
one of the most authoritative texts in biology (Orians and Purvis in
press) identifies the present extinction crisis as one of the several major
episodes of mass extinction in the history of life on Earth.
In all
likelihood more than a million species will have been i r r e t r i e v a b l y lost by
the year 2000, and most of these will have been neither scientifically
named, described, nor evaluated for their potential usefulness to
humanity.
It can be argued that all organisms have an inherent r i g h t to exist
whether or not they have immediate practical value (Ehrenfeld 1978). But
a more vital argument is that the quality of the human environment, and
indeed the very existence of civilization, is based on the life-supporting
natural
ecosystems comprised of the myriad plants, animals, and
microorganisms inhabiting the Earth.
T h u s , the diminution of natural
areas and the disappearance of species forever represents a threat to the
survival of humanity.
Recognizing this t h r e a t , Unesco's Man and the Biosphere Programme
identified at its inception Project 8, "The Conservation of Natural Areas
and the Genetic Diversity They Contain" as one of its primary goals
(Unesco 1973). The Biosphere Reserve Programme evolved as the means
of f u l f i l l i n g this goal.
Its achievements will depend in part on f u r t h e r
scientific development of conservation biology, the field that attempts to
understand biological d i v e r s i t y and how to preserve i t , and its application
to the design and management of biosphere reserves.
The purpose of
this paper is to discuss the concept of biological d i v e r s i t y , explain its
importance, and outline the scientific research component of the biosphere
reserve, which is crucial to the development of conservation biology.
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THE MEANING AND IMPORTANCE OF BIOLOGICAL DIVERSITY
In a general sense biological d i v e r s i t y can be defined as the variety of
life forms, the ecological roles they perform, and the genetic d i v e r s i t y
they contain.
Two of the most important components of biological
d i v e r s i t y are genetic d i v e r s i t y and species d i v e r s i t y .
First consider genetic d i v e r s i t y .
Among geneticists and conservation
biologists, genetic d i v e r s i t y refers to the types of different genes, the
relative abundances of these t y p e s , and the degrees to which they
potentially contribute to phenotypic variation among individual organisms.
Genetic d i v e r s i t y is central to the concept of biological d i v e r s i t y , since
genes are the ultimate source of biological d i v e r s i t y at all levels of
biological systems ( i . e . molecular, organismal, population, species, and
community).
Genetic d i v e r s i t y is significant to the conservation of biological d i v e r s i t y
for two major reasons.
F i r s t , genetic d i v e r s i t y in wild organisms
represents a critical resource for the genetic improvement of domesticated
plants and animals. For example, crop plants, such as wheat, maize, and
rice, upon which most of the world depends for food, require continuous
genetic improvement through artificial selection to increase yields and
confer resistance to disease. Given the continual increase in the size of
the world population, the capacity for genetic improvement of crop plants
becomes ever more c r i t i c a l .
This capacity can only be maintained by
preserving the most diverse range of genetic strains of organisms possible
as sources of potentially valuable genes.
These sources include wild
relatives of c u r r e n t l y important domesticated organisms as well as wild
species whose potential remains unexplored (see Frankel and Soule 1981).
The second reason for preserving genetic d i v e r s i t y is that it may
determine the survival capacity of species themselves.
The "pool" of
genetic d i v e r s i t y within a species constitutes an adaptation to its present
environment as well as a store of adaptive options for new environments,
or environmental change.
The loss of that d i v e r s i t y , which is often
associated with reduction in habitat and population size, may not only
contribute to extinction by closing f u t u r e evolutionary options, but may
decrease the viability of individual organisms, thus the probability of a
specie's short-term survival (Franklin 1980; Soule 1980; Frankel and Soule
1981).
The other major component of biological d i v e r s i t y , species d i v e r s i t y ,
represents a resource for humans as well as a requirement for ecosystem
health.
As resources, hundreds of familiar examples can be given of
chemicals used in medicine and i n d u s t r y derived from wild plant species.
In fact,
it has been estimated that more than one half of the
pharmaceuticals in use today contain as ingredients chemical compounds
derived from plants, while many thousands of plants with unknown
therapeutic value remain unscreened (1972; Myers 1975). So not only
does the loss of species b r i n g about both the disappearance of potentially
important genes, but of potentially important "chemical factories" as well.
Species d i v e r s i t y plays a key role in ecosystem f u n c t i o n , thus the
capacity to provide life supporting resources and so-called ecosystem
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services (Ehrlich and Mooney in p r e s s ) .
The relationship of species
diversity to ecosystem stability is a central precept in biology (Goodman
1975). Although the extent to which species can be lost from ecosystems
without impairing their function is not known, catastrophic consequences
are certain at some point.
In fact, cases are known in which certain
"keystone" species support large assemblages of other species (Gilbert
1980). The extinction of these keystone species will lead to a cascade of
extinctions, which could amount to the loss of an entire subcommunity and
its contribution to ecosystem services.
The significance of ecosystem function to humans should be quite obvious.
Ecosystems perform numerous functions upon which society is completely
dependent.
These include, for example, such "free services" as
maintaining the quality of the atmosphere, soils, and fresh water,
providing pollinators and nutrients for a g r i c u l t u r e , and helping control
potential crop pests and vectors of disease.
In addition to
there are also
and spiritual
including this
humans.

the practical and economic aspects of biological d i v e r s i t y ,
the less tangible but still important recreational, aesthetic,
values of nature, which many ( e . g . , Ehrenfeld 1976),
author, believe are essential to the quality of life for

HOW BIOLOGICAL DIVERSITY IS LOST
The way in which the Biosphere Reserve Programme works to preserve
biological d i v e r s i t y can perhaps be best appreciated by understanding
how biological d i v e r s i t y is lost.
Although many scientists are quite
certain that biological d i v e r s i t y is c u r r e n t l y being lost at a greater rate
than at any time in h i s t o r y , it is nonetheless d i f f i c u l t to precisely
characterize that loss.
This is t r u e for at least two major reasons.
F i r s t , only a minute fraction of all species are monitored well enough to
keep track of their status. Thus we have little ability to identify which
species are going extinct and exactly what are the direct causes.
Second, even when the extinction of a species has been noted, the
amount of genetic d i v e r s i t y lost along with it is unknown. While the
amount of genetic d i v e r s i t y contained in a species can be determined by
biochemical techniques, this has only been done for a few hundred
species
(see Nevo 1978 for review).
One thing that has been
demonstrated by these studies is that a species can contain a surprising
genetic d i v e r s i t y , but that the amount varies from one species to another.
Recognizing that our information on species' extinction is quite limited,
and that which we do have may not give an accurate measure of the loss
of biological d i v e r s i t y anyway, extinction is still our central concern.
What then is known about the biology of extinction? The fossil record
shows that extinction is a common event in geologic time, and appears to
be the ultimate fate of all species (Gould 1982).
F u r t h e r , the natural
extinction of local populations occurs throughout the lifetime of a species
and is probably more frequent than generally t h o u g h t , particularly in
smaller organisms (Murphy and Wilcox 1982).
Most species consist of
many such pouplations and it is the accumulation of local population
extinctions that ultimately leads to the extinction of a species.
It is
believed the extinction of local populations is normally counterbalanced by
209

establishment of new populations due to migration of individual organisms
from s u r v i v i n g populations of the same species elsewhere.
However, as
protected natural areas such as biosphere reserves become increasingly
surrounded by developed land, fewer populations are left to provide the
natural dynamic balance between extinction and establishment of local
populations (Pickett and Thompson 1979). One can therefore see how the
loss of habitat and its isolation can greatly increase the likelihood that
local extinction events will accumulate and result in the eventual
extinction of a species over its entire range. Thus a process which is
inevitable for all species, but normally occurs on a geologic time scale, is
condensed to a historical time scale through human interference.
Protected areas that become isolated by surrounding developed land share
certain similarities with t r u e islands or natural island-like habitats.
In
particular, both are surrounded by relatively inhospitable habitat. What
is most significant to conservation is that naturally isolated areas
generally hold far less biological d i v e r s i t y than non-isolated areas of
comparable habitat and size.
This should not be surprising given the
considerations just discussed.
Since it is likely that some of the same
ecological processes that have made islands relatively depauperate will be
operating in reserves, conservation biologists have been particularly
concerned about the effects of habitat loss and isolation. Research from
a broad range of independent scientific disciplines (see Soule and Wilcox,
1980) suggests that the combined effects of habitat loss and isolation,
sometimes called "insularization," pose a serious threat to the capacity of
protected areas to preserve biological d i v e r s i t y .
For example, studies of
islands created by the rising post-glacial sea level in the past several
thousand years, indicate large losses of species due to the effects of
insularization (see Diamond 1975; Terborgh 1974; Wilcox 1980).
The above and other considerations have led to the concept of minimum
area requirement (Lovejoy 1980). The minimum area requirement can be
defined as the smallest amount of area required to ensure the long-term
survival of a particular species or community.
Consideration of minimum
area requirements is necessary to provide an adequate margin of safety
against extinction due to the inevitable insularization facing most
protected areas.
The estimation of a minimum area requirement is a
complicated process (see Wilcox in press) based in part on predicting the
probability of extinction given different population sizes.
A simplified explanation of the minimum area requirement is that it is the
smallest amount of habitat area needed to support a self-sustaining
population.
"Self-sustaining" means that it is large enough, has the
proper composition (age classes and sex r a t i o ) , and structure (pattern of
dispersion of its individuals) to minimize the likelihood of extinction due
to chance events. A population with the minimum characteristics required
to meet these criteria is said to be a "minimum viable population." This
concept is discussed in more detail in an excellent review by Schaffer
(1981). Schaffer, for example, has applied the minimum viable population
concept to existing data on the population biology of grizzly bear in
Yellowstone to determine
its minimum viable population
and area
requirements.
These studies have been used to aid the U.S. Fish and
Wildlife Service's grizzly bear recovery e f f o r t .
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THE BIOSPHERE RESERVE:

PRESERVATION AND RESEARCH

The
increasing
exploitation
of
land
and
natural
resources
is
unquestionably the single greatest cause of extinction throughout the
world.
The result of expanding economies and populations, the rate of
exploitation will continue to grow for decades to come. As more and more
land and resources are needed ecosystems could well be taxed to the
point where they become incapable of continuing to provide these
resources. The only way to ensure that natural ecosystems will be able
to provide the food, f i b e r , f u e l , and scientific resources necessary for
f u t u r e generations is by developing modes of land and resource use that
allow the preservation of biological d i v e r s i t y . T h i s , of course, is exactly
what the Biosphere Reserve Programme endeavors to accomplish.
The biosphere reserve concept is basically a land use philosphy, which
has three major objectives. These are explicitly stated by the Task Force
on Criteria and Guidelines for the Choice and Establishment of Biosphere
Reserves (Unesco 1974) as:
(1) the preservation of the diversity and
i n t e g r i t y of natural ecosystems and of the variety of species and their
genetic d i v e r s i t y ;
(2) the provision of areas for ecological and
environmental research (consistent with (1) above); and (3) the provision
of facilities for education and t r a i n i n g .
The keystone of the Biosphere Reserve Programme is a global network of
reserves established by individual nations. T h u s , the Biopshere Reserve
Programme operates on two levels.
On the international level it
establishes guidelines and encourages nations to set up reserves. On the
national level, MAB national committees or other bodies design and
propose areas for biosphere reserve designation.
The international
connection allows for feedback and transfer of information among different
nations concerning reserve design, management, and research. It is this
feature in particular that sets biosphere reserves apart from all other
protected area concepts.
The Biosphere Reserve Programme is both a testing ground for and a
product of the scientific theory on the design and management of
protected areas.
Evaluation of the results of such testing improves
management of both existing biosphere reserves and the design and
selection of additional reserves.
The integration of such ongoing
research with design and management is particularly important because, at
present, relatively little is known about biological d i v e r s i t y , including
how to preserve it--even though this is the principal mandate of the
Biosphere Reserve Programme.
As Di Castri and Loope (1979) have
pointed out, the need for a better scientific basis for conservation is
consistently underestimated.
Although a broad outline for the types of
scientific activities that are needed in biosphere reserves exists ( e . g . ,
Unesco 1974; Franklin 1977; Franklin and Krugman 1979), detailed
guidelines and protocols are still v e r y much in the early stages of
development.
However, some important advances were made recently at
the I n d o / U . S . Workshop on Conservation and Management of Biological
Diversity cosponsored by India's and the United State's MAB committees
(Anon.
1982).
An overview of the findings and recommendations
concerning scientific activities made at the workshop should help highlight
c u r r e n t thought on this subject.
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Three major areas of scientific activities were recognized as necessary for
biosphere reserves.
These are:
inventory and monitoring of the
elements of biological d i v e r s i t y ; ecology and resource utilization of human
populations; and ecological monitoring and research.
Inventory and Monitoring
The most basic requirement for any reserve is an inventory of biological
diversity.
This involves the collection of information on biological
diversity in a biosphere reserve, or in an area where establishment of a
biosphere reserve is being considered, and its storage using a data
management system.
Ideally, the data management system consists of an
interactive computer
system with graphics or mapping capabilities
providing not only for the storage, but also for the updating and
retrieval of data on the occurrences (geographic locations) of biological
elements and the environmental factors potentially influencing them. The
biological elements include, at the v e r y least, vegetation types and
species of conservation concern (those that are rare,
threatened,
endangered, or of significant economic or scientific value).
Environmental
factors include such things as soil t y p e s , drainage, climate, land use,
and so on.
In addition to these basic data, which are available (or
becoming so) for many countries, occurrences of all species of the
well-known
plant and animal taxa
(e.g.,
vascular plant species,
vertebrates, and some well-known invertebrate taxa) should be digitized
(stored by computer).
Once an inventory is established it can be updated as new information
accumulates.
Routine field surveys at regular intervals are in fact
encouraged particularly for certain sensitive species or entire taxa. For
example, Britain has annual bird and b u t t e r f l y counts, which are
organized as part of a long-term monitoring e f f o r t .
The absence or
presence
of
a
species
is
recorded
each
year
for
10by
10-kilometer-square quadrants comprising a g r i d covering the entire
country.
The Biological Records Centre of the Nature Conservancy
Council digitizes the data and maintains a continually updated atlas of the
geographic distributions of v i r t u a l l y all birds and b u t t e r f l i e s , in addition
to other taxa. Biological d i v e r s i t y inventories such as these take years
to develop and few biosphere reserves have them as y e t .
They are
nonetheless an essential component of the biopshere reserve concept and
all biosphere reserves must eventually develop their own inventory
systems.
Actually, most countries as well as provinces and states have
existing institutions — zoological and botanical surveys—that collect and
store such information.
These existing programs are in fact often
enlisted to assist in the establishment of biodiversity inventories.
The regular updating of element occurrence data on the basis of field
surveys serves as a system for monitoring the status of biological
diversity.
Thus the combined inventory/monitoring system is a crucial
component of a biosphere reserve, since it provides not only a basis for
reserve design, but a means of guiding management strategies as well.
Monitoring is particularly important because of the possibility of the
insularization-induced effects on plant and animal populations that were
previously mentioned. There are in addition, however, numerous external
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threats to the reserve communities, the potential effects of which must be
continuously monitored.
These threats include acid precipitation, toxic
chemicals,
and other
forms of pollution that are even becoming
commonplace far from industrial areas.
Human Ecology and Resource Use
The biosphere reserve concept recognizes that the cooperation and
support of the local community is crucial to the success of a biosphere
reserve.
Because the creation of a biosphere reserve places certain
limitations on land use, these restrictions cannot be easily implemented or
enforced without the consideration of the people residing in and around a
reserve.
In some instances, the biosphere reserve actually places an
economic burden on residents whose livelihoods depend on the land. A
typical example is the farmer whose livestock or crops are raided by
wildlife from within the core areas.
Although the circumstances differ
somewhat, this particular problem is nearly universal. Whether it is the
Maasai in Kenya or the corn farmer in the United States, a similar
problem is posed to both by predators and large herbivores, respectively.
It is clear that for success the costs and benefits of biosphere reserves
must somehow be shared by society at large. This dilemma is still largely
unresolved.
A more serious problem y e t , common in developing countries, is meeting
the needs of native people who live in the reserves. Conflicts arise when
their use of the reserve interferes with its principle objective, of
preserving biological d i v e r s i t y .
The solutions to this problem obviously
have profound moral, practical, and political implications.
India's Nilgiri Biosphere Reserve provides a good example of the
challenges facing a government attempting to integrate the needs of native
peoples within a biosphere reserve.
At least nine major tribal ethnic
groups live in the region encompassed by the proposed reserve, which
includes various parts of the states of Tamil Nadu, Kerala, and
Karnataka. One of these tribal g r o u p s , the Cholainkas, are the last t r u e
hunters/gatherers of the subcontinent.
It is believed that the ecological impact of the Cholainkas and the other
tribal groups was minimal until large tracts of tropical deciduous forests
were cleared for planting teak, eucalyptus, coffee, tea, and wattle. The
loss of forest habitat and the cultural disruption accompanying the
development of large plantations has resulted in the breakdown of many of
the traditional practices of the t r i b a l s .
In many places they have been
forced into using their land and resources in ways inimical to the
long-term protection of the very forests that would otherwise have
provided their livelihood indefinitely.
As part of the scientific activities of Niligiri Biosphere Reserve, India
proposes research on the ecological role of the tribals in the reserve
area.
The objective of the research is to collect sufficient data on the
tribals to develop plans for incorporating their needs into the overall
reserve design.
The viewpoint adopted by the I n d o / U . S . workshop
report (op c i t ) was that the cultural heritage and diversity of the tribals
is an integral component of the Nilgiri reserve's biological d i v e r s i t y .
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The types of research proposed to assist in reconciling the needs of the
tribals with the biosphere reserve are as follows: demographic studies to
assess the c u r r e n t and projected sizes and distributions of the tribal
groups; studies of land and resource use and the impact of this use on
biological
diversity;
and
ethnographic
studies
to
document
the
irreplaceable cultural heritage of the tribals and to assist in the impact
assessments.
These studies will be used as a basis for implementing
demonstration projects that are designed to assist the tribals in adjusting
land and resource use.
Ecological Monitoring and Research
Aside from protecting areas for the sake of biological d i v e r s i t y , biosphere
reserves are meant to serve as sites for long term collection of basic
ecological data.
Thus research in the biosphere reserve serves two
roles: it provides for increasing our knowledge in ecology in general and
improves the scientific basis for design and management of biosphere
reserves.
In addition to helping answer scientific questions, an ongoing
program of ecological
data collection also constitutes the
routine
monitoring mentioned above as part of inventory and monitoring.
It is convenient to distinguish two major types of ecological research:
ecosystem
and
population
studies.
Ecosystem
research
involves
investigations into the s t r u c t u r e and function of ecological communities on
a large scale. The main objectives of this type of research as proposed
in the I n d o / U . S . workshop include the following:
to analyze the
structure and function of the major community types in the biosphere
reserve; to investigate factors regulating the size and dynamics of plant
and animal populations; to determine impacts of anthropogenic and natural
perturbations upon ecosystem f u n c t i o n ; and to assist in the development
of management strategies that promote the preservation of biological
d i v e r s i t y , including those which allow optimization of resource use on a
sustainable basis. Actually, the methodology and objectives of ecosystem
research are f a i r l y well established.
Ecosystem research has generally
been the focus of MAB's International Biological Programme and is merely
being carried over to the Biosphere Reserve Programme (Franklin 1977).
Much less well developed, but recognized as critically important, is
research on plant and animal populations. These population studies focus
on the research and monitoring of selected species. The purpose is to
provide a scientific basis for the management of threatened or endangered
species and for developing reserve selection and management guidelines
that focus directly on individual components of biological diversity ( i . e . ,
species' populations).
An initial step in the methodology of this research is to tie in with the
biological diversity inventory. The computer-based biodiversity inventory
serves as a tool for
population
monitoring
and research.
The
distributions (ranges) of individual species can be studied, and by
overlaying the individual ranges, geographic patterns of species diversity
can be examined.
Combining these with data on features of the
landscape — environmental factors and land use—produces a system for
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basic and applied research on biological d i v e r s i t y .
The goal is to
increase understanding
of the- various
factors, both natural and
human-related, which influence the distribution of species individually and
collectively.
Assembling information on the geographic distribution of
biological d i v e r s i t y also assists directly in reserve design and management
by ensuring the maximum amount of diversity is incorporated and
maintained within the reserve boundaries.
Another important aspect of population studies is the role they play in
estimating minimum area requirements.
Basic information on population
dynamic and genetic characteristics of species in the field are required to
make these estimates.
Also, the process of estimating minimum area
requirements necessitates compiling information about organisms in the
reserve and helps to pinpoint species that are especially susceptible to
extinction.
Finally, a particularly important aspect of population studies
is the monitoring of selected animal species as indicators of particular
types of disturbance or disruption of particular habitats. Some examples
would be raptorial birds as indicators of levels of pesticides in the food
chain of a community, or kingfishers as indicators of the overall health of
an aquatic ecosystem. These species thus act as early warning indicators
of ecosystem health, possibly helping avert major disturbances.

CONCLUSION
Scientific research and monitoring is a key component of the biosphere
reserve.
A variety of factors relating to human disturbance have
potentially
negative effects on biological d i v e r s i t y .
An especially
significant problem inherent in setting aside any protected area is
insularization, the tendency of the area to become island-like.
Our ability to manage these and other problems is limited to a large
extent by the state of conservation biology, the scientific discipline that
attempts to deal with the problem of the loss of biological d i v e r s i t y . A
thorough understanding of the process of extinction, for example, and its
relationship to reserve size and surroundings is lacking. Yet immediate
action guided by such an understanding is required to protect some of
the last pristine tracts of unique habitat types and the species they
support.
An answer to this apparent dilemma is to integrate ongoing
research
and
monitoring
with
the
selection,
establishment,
and
management of reserve system such that their effectiveness is improved as
advances in conservation biology are made.
It is certain that pressure on the land and the biological resources it
supports will reduce the present extent undisturbed natural areas on
earth to mere fragments in the coming decades.
Little can in fact be
done to alter this t r e n d , as it is in large part an inevitable consequence
of the growth in the size of world's population. The best that can be
hoped for is that conversion of the natural landscape and exploitation of
biological resources can be carried out in a manner that minimizes the loss
of biological d i v e r s i t y and keeps the life support capacity of the
biosphere intact.
This is a problem of global dimensions requiring
application of scientifically sound land and resource management mainly on
the local level.
And the best available solution is provided by the
strategic framework embodied in the biosphere reserve concept.
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BIOSPHERE RESERVES:

THE VIEW FROM THE UNITED STATES

William P. Gregg, J r .
National Park Service
Washington, D.C.
I have been asked to discuss briefly the concept and the reality of
biosphere reserves as they exist in the United States today and to look
ahead to the f u t u r e with an eye toward predicting the f u t u r e evolution of
the system. To do t h i s , I believe it would be helpful to take a critical
look at where we are, and how the concept of the biosphere reserve has
changed d u r i n g the eight years since the United States established 12
units of its national park system and 13 areas within its national forests
as biosphere reserves.
The United States' enthusiasm for the concept of establishing a world
network of biosphere reserves was firmly recorded in the proceedings of
the Stockholm conference on the global environment in 1972.
The
enthusiasm became a matter on the government's action agenda in 1974,
when the United States and the Soviet Union underscored their resolve to
establish biosphere reserves on their respective territories as a provision
of the summit communique between Presidents Nixon and Brezhnev.
Although the idea of establishing a world network of biosphere reserves
became a key project in Unesco's Man and the Biosphere Program in 1973,
funding to support a global selection effort was not forthcoming from
United Nations organizations.
The U.S./Soviet decision may well have
saved the project, because it gave the project international v i s i b i l i t y and
in incentive to get on with the business of designation.
After the summit, the biosphere reserves project had momentum and there
was considerable urgency in reaching decisions on areas to be designated,
lest the momentum diminish. Unesco had just the year before published
its guidelines for selection of biosphere reserves, and they presented the
United States with a dilemma.
The ideal reserve was envisioned as a
well-protected area of the earth's surface sufficiently large to include a
representative d i v e r s i t y of the ecosystems of a particular biome, and
administered so as to provide sites for baseline observational research on
undisturbed ecosystems, to take place in a securely protected core zone,
as well as experimental sites where manipulation would be encouraged to
find and demonstrate better ways to manage ecosystems for improving the
well-being of people.
These manipulations would take place in a buffer
zone surrounding the core zone. By coordinating the research activities
in the core and buffer zones, the scientific information needed to support
the sustainable conservation o i — i f you prefei—the integrated development
of
the
characteristic
ecosystems
of
the
region,
would
result.
Unfortunately, such ideal multiple-use research and demonstration sites
were not readily available for designation. If the United States wanted to
begin a biosphere reserves network, it would have to depart from the
platonic in favor of the pragmatic.
The strategy involved the pairing of securely protected national parks
and monuments with experimental research areas, all under federal
administration. The parks and monuments contained the large, s t r i c t l y
218

conserved core zones, which most of the experimental areas lacked. The
experimental areas, however, provided the opportunities for manipulative
studies and demonstrations that are primary activities in the buffer zone.
By pairing the two kinds of biosphere reserves within the same biome, it
was hoped that the multiple purposes of the biosphere reserve would be
achieved.
The United States biosphere reserve network today reflects this cluster
concept.
Of its 38 biosphere reserves, 22 can be considered to serve
primarily as core zone areas, and 13 primarily as experimental research
areas, with only 3 providing the balance of opportunities that characterize
the ideal.
This " h y b r i d " system contains many of the world's most
comprehensively studied natural and managed ecosystems, where human
knowledge has been advanced in ways that have significantly improved
man's stewardship of natural resources and the quality of human life.
Despite their prominence as research areas, the network of biosphere
reserves is far from realizing its potential.
Let me discuss a few of the
problems, and the opportunities.
FIRST AND FOREMOST PROBLEM
The nation's biosphere reserve network is still an embryo when it comes
to protection of a representative diversity of its 20 biogeographic regions.
This problem is by no means unique to the United States as there is no
domestic network anywhere that today satisfies this essential c r i t e r i o n .
In many countries,
particularly
in the t r o p i c s ,
just defining a
representative ecosystem-level d i v e r s i t y still constitutes a formidable task.
However, in most of the developed countries, understanding of ecological
diversity and the factors that influence it has reached a point where a
consensus on the ecosystems to be represented in the biosphere reserves
of a particular biogeographic province is possible. New biosphere reserve
selection procedures adopted in the United States utilize multidisciplinary
teams of scientists to arrive at this consensus. In the extremely diverse
southeastern evergreen forest biogeographic province (Austroriparian
sensu Udvardy 1975), the team readily reached agreement on 27
ecosystems, identified primarily on the basis of predominant vegetation.
In smaller and less diverse provinces, fewer ecosystems would be defined,
but it is d i f f i c u l t to envision a province in the temperate zone with fewer
than a dozen ecosystems requiring representation. Because only a few of
these ecosystems generally occur in a particular area, multiple reserves
are required in each province to complete the network.
The existing
network of biosphere reserves is a good f i r s t s t a r t , but each province
(except the southeastern evergreen forest) still requires a systematic
analysis to identify and nominate qualified sites that will achieve the
conservation purpose of the network.
To avoid proliferation in the number of biosphere reserves and to
encourage cooperation among ecologically related sites, we are considering
the possibility of naming biosphere reserves after the biogeographic
province, or a subregion within i t , and including a number of qualified
sites within each reserve.
Under this approach, Glacier National Park
might be part of a multi-site Northern Rocky Mountain Biosphere Reserve,
which would include the existing biosphere reserve sites in this subregion
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as well as others, which may be determined to qualify for nomination at
some f u t u r e date.
While the individual sites would be able to display their own plaques, hold
a dedication, and otherwise participate in the full benefits of biosphere
reserve status, the advantage of the approach would be to emphasize the
broader mission of the designated areas within the region as a whole. We
have already adopted this approach in the southeastern evergreen forest
province where the New Jersey Pinelands and the Congaree Swamp
National Monument are being nominated as the f i r s t units of a South
Atlantic Coastal Plain Biosphere Reserve, which may ultimately include as
many as six sites under nearly as many different administrators. Once a
group of sites has been united under the common biosphere reserve
designation, voluntary mechanisms for coordinating monitoring, research,
educational, demonstration, and training activities could be voluntarily
established.
This remains a f u t u r e goal, but one that promises both
increased effectiveness and cost savings in c a r r y i n g out these activities.
Another important challenge is to find better ways to spread the word
about biosphere reserves. Biosphere reserves provide an important new
dimension in world conservation, and have been prominently mentioned in
most major studies on the subject.
Unfortunately, in the United States,
the biosphere reserve does not command instant recognition, even among
scientists and resource managers.
Many people who are somewhat familiar with the biosphere reserve regard
it as just another designation applied to an already well recognized
conservation area. Few see biosphere reserve status as conferring a new
dimension to the mission of the designated area whereby the designated
site becomes a part of a growing global network of cooperating areas that
are making major contributions in protecting the ecological and genetic
diversity of the planet, and in developing ways to sustain this diversity
indefinitely for the spiritual and material benefit of people.
To help
develop a constituency for biosphere reserves, U.S.-MAB has put
together guidelines for site managers to use in communicating to a variety
of constituencies about the biosphere reserve and its programs.
The
guidelines provide many suggestions to help achieve the objective of an
effective communication program in each biosphere reserve.
In the arena of science, an impediment to effective collaboration is the
lack of a comprehensive compendium of information on the history of
scientific study in each biosphere reserve to serve as a basic and readily
updatable reference for those with a need for access to this information.
The need for such references is particularly apparent in making
international collaboration possible, as original studies and reports may be
unobtainable in many overseas locations.
To help remedy this problem,
the National Park Service has begun a program to prepare comprehensive
bibliographies and a history of scientific study for each of its biosphere
reserve areas. There is an indication that the Forest Service is planning
to initiate the f i r s t such compendium in its Coweeta Biosphere Reserve in
North Carolina.
In order to promote international collaboration, we have
placed top p r i o r i t y , on c a r r y i n g out these studies in biosphere reserves
along our international boundaries. A project has been initiated along the
Mexican border at Organ Pipe Cactus National Monument, Arizona, and
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one is planned for Big Bend National Park in Texas.
I am pleased to
announce our intention to begin an assessment this year at Glacier
National Park, and look forward to exploring opportunities for cooperation
in this effort with other land managers in the region, and particularly
with our colleagues from Canada. Our experience has shown that these
studies provide an exceptional means for involving a large number of
scientists in developing both an immensely valuable reference as well as
the perspectives needed to formulate scientific and resource management
programs that respond to the important problems of the region. As an
example, it is worth noting that the f i r s t volume in the series has just
been completed for the Great Smoky Mountains Biosphere Reserve, and
involved 93 scientists in its preparation.
If you would like a copy of this report, or would like to be placed on the
list to receive volumes for Glacier or another biosphere reserve, I have a
sign-up sheet here for this purpose.
As a primary function of the biosphere reserve is research, the success
of the network depends on the support for broad-based programs that
help us understand how ecosystems are s t r u c t u r e d , how they f u n c t i o n ,
how human activities affect them, and how they can be used for human
benefit on a sustainable basis. For many years, biosphere reserve status
cannot only increase the direct support of the reserve administrators for
their own research on the site, it can also serve as a strong inducement
for outside researchers to utilize the site. These potentials, which are
only partially realized today, will become more f u l l y realized in the f u t u r e
as the size and scientific value of biosphere reserve data bases grow, and
as securely protected sites for observational and experimental research
become less available.
Even though many biosphere reserves have
well-funded research programs, the designation itself has not been much
of an influence in developing them.
Most of the reserves have serious
deficiencies, particularly in the area of long-term monitoring where the
pay-off in terms of f u l f i l l i n g the site's management objectives may be
years away.
A major challenge in the years ahead will be to make the
biosphere
reserves
the
intentional,
rather
than
the
incidental,
beneficiaries of agency support, and to build multidisciplinary research
programs that serve both the short-term goals of management and the
long-term goal of sustainable conservation of ecological resources of the
region and the w o r l d . Maintaining the continuity of research programs in
natural areas has always been d i f f i c u l t , given the impermanence of
personnel and objectives.
Yet, in the biosphere reserve we have an
o p p o r t u n i t y , and indeed an obligation, to detect and head off a growing
array of environmental and land use problems.
It is becoming painfully obvious that conservation of the world's natural
d i v e r s i t y will be possible only if most of its people want it to happen
because they perceive this to be essential to their personal well-being.
If our biological heritage is to survive the assaults of human civilization,
the spiritual
benefits
we have so successfully
used to support
conservation in the developed countries will increasingly have to be
supplemented by demonstrations of conservation's many economic benefits.
In the developing w o r l d , the challenge will be to demonstrate all of these
benefits, and to do so persuasively and q u i c k l y . Biosphere reserves are
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places--in some countries, the only places--where a growing body of
knowledge about the planet's ecosystems will be put to work in practical
ways to educate, enhance sensitivity to the natural w o r l d , and give
people the skills to use it wisely.
Because of t h i s , they can be an
important moral force for the betterment of mankind by fostering
consultative interactions and providing places where people work together
to solve problems at the local, regional, and global level.
During the months ahead, the US-MAB project on biosphere reserves, in
cooperation with various agencies and organizations, will be bringing
scientists and others together from various parts of the world to begin
this consultation on a few of the more pressing problems.
In August, a
major symposium and workshop is planned in Washington to look at ways
in which the recent advances in genetics and conservation biology can be
applied in managing plant and animal populations in a world vastly
different from the one in which they evolved.
Early next year,
representatives from several nations will meet in the Everglades Biosphere
Reserve to develop perspectives on the problems of the world's large
wetland reserves, and ways to address them through
cooperative
research.
Later next year, we hope to utilize the dedication of the
Virgin Islands Biosphere Reserve as a springboard for an international
workshop on conservation of biological diversity in the Caribbean region,
and perhaps provide a catalyst for developing a biosphere reserves
network in this important region.
As we commemorate the 50th anniversary of the international peace p a r k ,
let us not forget that the designation of these sister parks as biosphere
reserves confers upon us, their stewards, a special obligation to work
together to solve the many problems that threaten to nullify the honor
bestowed upon them by the world community.
I am sure we share the
hope that from the s p i r i t of this conference will come, in the weeks and
months ahead, concrete plans for action that will allow us to translate the
moral force of the biosphere reserves into practical achievements in
conserving the priceless natural heritage of the region.
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THE FUTURE OF THE BIOSPHERE RESERVE
IN NORTH AMERICA AND ABROAD:
OPPORTUNITIES FOR COOPERATION
A VIEW FROM CANADA
George Francis
University of Waterloo
Waterloo, Ontario
Only two biosphere reserves were designated in Canada d u r i n g the f i r s t
decade of the Unesco Man and the Biosphere Programme. One is a rather
small area of about 1,100 hectares at Mont Ste. Hilaire, which is one of
the Monteregian Hills in the Laurentian Lowlands southeast of Montreal.
This site is owned and maintained privately by McGill University and the
Monte Ste. Hilaire Nature Conservation Centre.
The other is Waterton
Lakes National Park.
It was f i r s t put forward for designation as a
biosphere reserve after Glacier National Park was so recognized.
This
served to continue the tradition of viewing these two areas as a single
major
landscape complex,
a tradition
maintained since their joint
designation as an "International Peace Park" half a century ago.
I am a relatively recent newcomer to the Canadian national committee for
MAB (Canada/MAB) so I am not familiar with all the reasons why more
biosphere reserves were not established in Canada during the 1970s.
Certainly there are excellent candidate areas in Canada, and a reading of
some of the documents on file concerning Canada/MAB activities shows
that a number of possibilities were raised and discussed from time to
time.
There appeared, however, to be two reasons why efforts to
establish more biosphere reserves did not seem to enjoy high p r i o r i t y
during this period.
One was that the Unesco/MAB's project itself, of which biosphere
reserves are a p a r t , was rather late in getting underway. By the time it
d i d , the interest and attention of Canada/MAB was directed to other
theme projects of interest d u r i n g the 1970s. Almost all of these posed a
difficult challenge.
We had to consider how in Canada we could best
develop the kinds of interdisciplinary and management oriented ecological
research and environmental monitoring projects that expressed the ideals
being fostered throughout the world by Unesco/MAB.
The difficulties
encountered in obtaining the necessary recognition, f u n d i n g , and other
support from the academic community, government agencies, and research
funding bodies became a matter of continual concern. They also brought
f o r t h considerable effort and f r u s t r a t i o n among various Canada/MAB
participants over the years; nevertheless some good projects did get
done.
I wish I could report that underlying problems with entrenched
professional attitudes, institutional arrangements, and funding priorities
have been sufficiently overcome to allow MAB and the ideals for which it
stands to flourish in Canada d u r i n g this second decade of the program.
But in all honesty, I cannot.
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The second reason was that activities consistent with some of the goals of
MAB Project 8 were being pursued in Canada through an Associate
Committee for Ecological Areas sponsored by the National Research
Council. A large number of candidate ecological sites had been identified
under
the Conservation of Terrestrial
Ecosystems project of the
International Biological Programme ( I B P - C T ) du*~;ng the 1960s.
The
associate committee, which continued until 1977, strove to obtain official
recognition and protection for these areas in the provinces and
territories.
It should be noted in this regard that since British Columbia
passed the f i r s t Ecological Reserves Act in 1971, eight of the ten
provinces now have quite comparable statutes to protect important
ecological sites. We view these to be major additions to the institutional
arrangements through which some of the objectives of both IBP-CT and
MAB Project 8 can be realized in Canada.
Canada/MAB started its second decade under new arrangements after the
former ones were rather unceremoniously terminated in 1979.
The
secretariat responsibilities were picked up by the Canadian Commission for
Unesco where they are now being supported on a year-to-year basis.
The Canada/MAB committee itself was partly reconstituted. It was at this
time in November 1980, that the question of biosphere reserves came up
again.
A small working group was convened to look into what could be
done by working informally and with very little budget to help develop a
system of biosphere reserves in Canada.
We are all aware that if only landscape features are considered, then
Canada has a rich array of candidate biosphere reserves througout the
country.
Many would already have a substantial "core" area protected
under some park or equivalent reserve designation.
However, we also
have to t r y to determine whether any site that meets the biophysical
criteria for a biosphere reserve is also set in a situation that is conducive
to realizing the full potential inherent in the concept. This means at the
very least that those who would have to be directly involved in a
biosphere reserve and its activities must welcome and support the idea,
otherwise a designation would likely be no more than on paper only.
From this
basic perspective,
the working
group
with
endorsement from Canada/MAB has been doing the following:

a

strong

Preparing Information on Biosphere Reserves
We saw this as a f i r s t p r i o r i t y since few people in Canada know of
biosphere reserves and the purposes they are meant to serve.
In A p r i l
1982, Canada/MAB printed an illustrated brochure using a question and
answer format for general d i s t r i b u t i o n , especially in the two existing
biosphere reserves.
It also published Canada/MAB Report 15 on the
"Nomination of Canadian Biosphere Reserves" to update earlier reports.
The report briefly discusses the concept of biosphere reserves, indicates
some of the implications of establishing and maintaining biosphere
reserves, and presents the c u r r e n t Unesco/MAB guidelines for the
information and documentation needed to nominate candidate areas.
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Creation of a Biosphere Reserve Committee and Program of Activities
at Waterton Lakes
The Waterton Lakes Biosphere Reserve designation was received in 1979
for the National Park. One way to look at this is that a magnificent core
area has been recognized for a biosphere reserve that has yet to be f u l l y
developed.
I believe this is comparable to many situations elsewhere at
this time in the development of Unesco's international network of
biosphere reserves.
The challenge then is how to work towards realizing the potential inherent
in the concept of a biosphere reserve by bringing together under some
informal cooperating arrangement the landowners and resource management
interests from areas adjacent to the national p a r k , viewed as the
protected core area.
The reason for doing this is to determine how some
of the land use and resource management problems of interest to these
other groups could be understood better by comparing the situation under
relatively undisturbed conditions in the park with that in managed and
utilized zones outside of i t .
Over the past year or so, this possibility has been explored through
informal meetings with ranchers, officials from provincial agencies dealing
with regional planning and resource management interests, and people
from universities and research institutions.
Several special areas of
common interest have been identified through these discussions and a
Waterton Lakes Biosphere Reserve committee was established in March
1982, to pursue these questions f u r t h e r .
Charley Russell, one of the
co-chairmen of the g r o u p , has reported on their activities earlier in this
symposium.
I can only add that Canada/MAB is pleased to see this initiative being
taken.
It could well lead to a good working model for biosphere reserves
and this we recognize to be highly desirable for getting other people in
Canada interested in the whole idea.
Nominations for New Biosphere Reserves
As noted earlier, there are a number of areas in Canada for which there
would be little doubt about t h e i r suitability for recognition as biosphere
reserves. Nevertheless given the importance that has to be placed on the
acceptance and support among different organizations and groups who
would have to be involved in maintaining a f u l l y functioning biosphere
reserve, the necessary time and care has to be taken for laying the
groundwork of understanding and commitment for t h i s .
Our working
group has taken quite a pragmatic approach to t h i s . We t r y both to elicit
and respond to interest expressed in the possibility of developing
nomination submissions for candidate areas that appear to have all the
prerequisites for being given biosphere reserve status.
At this time we are working informally with persons in the responsible
administering agencies to consider nominations for three additional
biosphere reserves.
I mention these only to indicate what we are t r y i n g
to do, and hasten to add that no official requests have been made as yet
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to Canada/MAB to submit these to Unesco.
The three areas we are
looking into are:
the Spatsizi Plateau in northern British Columbia, an
area representing a rich variety of boreal and northern
alpland
ecosystems with major populations of large mammals; the Milk River
Canyon grasslands in southeastern Alberta, an area of quite undisturbed
mixed prairie grasslands; and the Long Point complex on the north shore
of Lake Erie in Ontario, an area that is a superb example of the erosion
deposit sand spit formation and associated habitats found in the lower
Great Lakes.
Review of What is Known about the Two Biosphere Reserves
In looking ahead somewhat to the kinds of research and associated
activities that might be fostered in biosphere reserves, we are now
considering research reviews that would pull together what already is
known about the two existing biosphere reserves as a necessary f i r s t
step.
Mont Ste. Hilaire has had such a review underway over the past
several months, and we are exploring how a comparable review might be
done for Waterton.
There has been quite a lot of work done through
Parks Canada in Waterton since the f i r s t bibliographic review was
prepared by Bob Scace in 1972.
Our assumption in doing this is that such reviews, together with the
identification of resource management issues of concern to the local
biosphere reserve committees, would be of help in outlining directions and
priorities for research and monitoring activities based in the various
component areas of the biosphere reserves. While this in itself does not
address the difficulties in getting proper support for the work that
should be done, it may be possible to elicit responses from individual
research
workers
based
in
universities
or
government
research
institutions to work more closely with the local committees.
Adaptation and Refinement of the Udvardy-Classification of
Biogeographic Provinces for Use at National and Subnational Levels
The working group has identified ths as something to be considered
although it has not initiated specific activities just y e t .
The Udvardy
classification seems quite useful for the purposes it is meant to serve,
namely a global framework to help guide the development of an
international network of biosphere reserves.
Nevertheless, before it
could be used effectively as a planning and assessment framework for
developing a system of biosphere reserves within countries, it would have
to be adapted and refined at increasing levels of scale and detail. This
would then allow for a more refined judgment about the "representational"
features of any given biosphere reserve than is now possible through just
noting which biogeographic province it is i n .
We do see a lot of merit in the pragmatic approach to this question taken
by our United States colleagues. They have addressed it by relying on
the good judgment of a panel of experts who are knowledgeable about
different aspects of the biogeography of a given biogeographic province.
In fact, we have cooperated informally in one exploratory exercise to
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review the possibilities for a biosphere reserve somewhere in the Sitkan
Biogeographic Province, which includes Alaska and British Columbia.
In addition, however, we also believe that the considerable work that has
gone on in Canada, especially over the past decade to develop different
classifications of natural or ecological regions, often for purposes of
planning for parks or ecological reserves, might be an especially useful
experience to review. Some comparisons of the mix of c r i t e r i a , operating
scales, ease of use, and clarity of presentation of these different systems
should yield insights on how we might consider adopting them or adapting
them to mesh with the basic Udvardy classification scheme used by MAB.
Looking a little f u r t h e r ahead now, a few other possibilities might usefully
be looked into.
The f i r s t one, raised by the convening of this
symposium, is that of informal cooperation between groups associated with
U.S./MAB and Canada/MAB. We talked about this informally a year or so
ago and could see two general directions to consider. One is the unique
opportunity provided by having a shared ' biosphere reserve such as
Glacier/Waterton.
In our view, the direction and extent of mutual
cooperation here must be decided by those directly involved with the two
biosphere reserves.
The second opportunity is provided by the fact that 9 of 12 biogeographic
provinces occurring in Canada also occur in the United States.
This
readily suggests that we might review our shared MAB Project 8 interests
in each of these areas, partly to look into possibilities for new biosphere
reserves, and partly to consider cooperation between biosphere reserve
programs within these biogeographic provinces. The exploratory exercise
mentioned earlier for the Sitkan is a f i r s t step in this direction. We are
open to considering others, especially when we succeed in getting more
biosphere reserves recognized in Canada.
Another avenue I t h i n k worth pursuing is to consider the extent to
which, for any given biogeographic province, the existing systems of
parks and equivalent reserves complement and strengthen the roles of
biosphere reserves.
In Canada as in the United States there are a
number of agencies working at different levels of government as well as a
number of private organizations who own and protect natural landscapes
for various reasons.
I believe that it is time to start viewing these as
the basis for identifying some multi-institutional systems of protected
areas for major natural regions. They should be reviewed to determine
what else might be needed to round out such systems so that the full
range of natural and man-made d i v e r s i t y deemed worthy of protection gets
included among the areas under protective management.
I believe the MAB program could be used to develop useful definitions
and guidelines for such multi-institutional systems. MAB recognizes the
importance of cultural landscapes as well as the more natural ones and it
has a global framework for defining natural regions in the Udvardy
scheme.
This line of endeavor would have to be related closely to
whatever may be done to refine and adapt the Udvardy classfication
system for use at national and subnational levels.
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Finally, the notion of integrated environmental monitoring related where
possible to the Global Environmental Monitoring System (GEMS) has long
been proposed as one function that biosphere reserves could support. I
am aware of the state-of-the-art problems to be faced in the design of
monitoring systems, especially any that are intended to detect subtle yet
important changes occurring over a long period. Nevertheless this is a
subject worth pursuing in the second decade of MAB.
In conclusion, t h e n , I am cautiously optimistic about the possibilities of
strengthening the Canadian presence in the international network of
biosphere reserves. There seems little doubt that we will proceed slowly
under the circumstances, but hopefully we will succeed in laying a good
foundation for biosphere reserve activities as we go along.
I am quite
convinced that the MAB ideals give us the guidelines we need, and
symposia such as this one give us the encouragement to persist.
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BIOSPHERE RESERVE/OPPORTUNITIES FOR COOPERATION
A GLOBAL PERSPECTIVE
H.K.

Eidsvik

Parks Canada
Ottawa, Ontario
For two days now we have heard about biosphere reserves from every
possible point of view--from the general concept by Dr. Miller to the
perspective of the rancher by Charley Russell. We have heard about
reserves in the South Pacific, in Southeast Asia, in Europe, and
elsewhere in North America.
In essence you have had a global
perspective and you don't need me. I am sure that you have made your
own deductions about what works and what doesn't work.
With respect to the f u t u r e , the concept is now 10 years old--not a long
period in the implementation of a social invention, which is what the
biosphere reserve is.
From the little I will say, you will see that the
f u t u r e of the concept rests on what we do here. There is no "foreign
magic" that is going to organize us and there are no "foreign dollars"
that are going to keep us afloat.
On the other hand, if our efforts
achieve what we want, then the f u t u r e of the concept is more assured.
If we do not f i n d the concept useful, then it should be laid to rest. The
will to make the concept work depends on cooperation.
In brief,
thousands of local decisions will determine the global f u t u r e . This will be
the focus of my t a l k .
I have never prepared a paper on which I have deliberated as much about
its relevance to the audience as this one. I have been deeply concerned
because we are at the end of three days' deliberation about biosphere
reserves in general and the Waterton/Glacier area specifically.
My task is to speak of the f u t u r e when most of us are concerned about
the present, to speak of the globe when most of us are concerned with a
specific t e r r i t o r y , to speak of cooperation when most of us have very
specific tasks, and to speak on biosphere reserves when most of us have
used up all of our reserves.
First of a l l , the f u t u r e is going to come whether we do anything about it
or not.
The kind of f u t u r e we have around Waterton/Glacier can be
greatly influenced by our actions and inactions today. We can choose to
continue the same route as we have followed in the past or we can choose
a more innovative route.
I perceive the f i r s t route as one in which we do our own thing on our
own t e r r i t o r y , independent of the actions that take place around us.
This is the route where the park superintendent doesn't know his
neighbors or their concerns.
This is the route where the local people
never see the park superintendent—if they do t h i n k of him, its in the
sense of another " f e d " with a cushy job adding to the tax b u r d e n . If we
do choose to follow this route, I doubt that we will be able to effectively
tackle the issues that have been exposed d u r i n g the past three days. We
will not influence the f u t u r e , it will unfold.
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If we choose the innovative route, which I will call the biosphere route,
we will have an opportunity to influence the f u t u r e by some new
approaches.
Let's look at administrative innovation as one means of
influencing the f u t u r e .
F i r s t , we need to put the "biosphere" in perspective.
It is an esoteric
term, which for most of us generates a sense of irrelevance. What can
we do to influence it? Or what impact does it have on us? The only
thing we really need to remember is that as men and women we are each a
part of the living organisms of the biosphere.
Our actions have an
impact on our local situations--on us. The sum total of these actions has
a global impact.
When we t h i n k of the biosphere we tend to t h i n k of something happening
out in space.
Perhaps a concern for acid rain or CO„ buildup is the
image we conj'ure u p .
The point I wish to make is, in reality, we are
dealing with the here and now.
Perhaps we should call it the
"locosphere" so that we give more emphasis to the local circumstances that
we know we can influence.
When we t h i n k of the biosphere we t h i n k of some distant decision
makei—perhaps in Unesco's offices in Paris or in a federal office in
Washington or Ottawa. Without being facetious, you know as well as I do
that decisions by bureaucrats at the top of the pyramid rarely bode well
for the man on the g r o u n d .
I would suggest that we perceive a
hierarchy of decision-making with the federal government at the t o p , the
provincial government in the middle and the individual at the bottom. To
make a biosphere reserve work we need to reverse t h i s - - i n effect to
i n v e r t the pyramid (Figure 1 ) .
One approach to such an inversion of the decision pyramid described it as
follows:
The system is designed to support and cherish the participant,
operating at his or her own level. . . . Those services that
cannot be provided by individuals or their communities then
become the responsibility of local agencies.
More specialized
services come from the provincial governments — and f i n a l l y ,
highly specialized residual services are provided by federal
agencies. . . .
In looking at this model, we can see from the participation in this seminar
that we have the ingredients to make it work.
We have individual
landowners, we have community representatives, we have colleagues from
the universities, and we have provincial and federal representatives.
From Parks Canada's point of view, we would like to see Waterton/Glacier
work as a pilot project.
The Canadian steering committee for Waterton
jointly chaired by two of our ranching colleagues is a key step in this
process.
In applying the recreation model to the biosphere reserve, we can see
that we have a great range of interest from the federal government to the
individual.
The dominant place of the individual and the community
illustrate the local focus of the decision process.
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Figure 1.

The Inverted Pyramid Model.
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I would like to reinforce the local involvement aspect of the biosphere
reserve in two additional ways. Dr. Ralph Slatyer, the former chairman
of the MAB International Coordinating Committee, put it something like
this.
The key lies in research and t r a i n i n g , rooted in the reality of
p r i o r i t y problems as perceived at local and national levels.
Unless an
institution or an individual starts a project, so far as MAB is concerned
nothing happens.
In essence, the global system s t r i c t l y speaking is an
agglomeration of local projects. Without action at the local level there will
be no action at the global level.
I look upon biosphere reserves as a new type of management and planning
tool. The importance of the local involvement cannot be overstated and is
in fact the most important element that distinguishes the biosphere
reserve from the national park or national forest.
In a recent publication, "Growth Without Ecodisasters," Michael Royston
described an idealized decision process as follows:
The global crisis has
upwards, by building a
community and moves up
f u r t h e r to the national
being imposed from the
downwards, so leading to

to be solved from the local village
political system which starts with the
to the region and then progresses up
and international level--rather than
central government or central capital
alienation and f r u s t r a t i o n .

This statement describes the Swiss government in which the commune has
a primary role and the federal government has a residual role as
illustrated in the "inverted p y r a m i d . "
The "biosphere reserve" thus
provides an innovative administrative mechanism for looking at issues. It
looks beyond the ranch, it looks beyond the park boundary, it looks
beyond the province, and in Waterton/Glacier's case it looks beyond
national f r o n t i e r s .
Cooperation is the key to dealing with issues of broad
concern.
Personal action remains the key to dealing with issues that are
intrinsically a part of each individual operating u n i t .
From a global perspective a working biosphere reserve is a demonstration
area.
It can provide considerable guidance to others on how to tackle
their problems. The Waterton/Glacier Biosphere Reserve provides a high
degree of management complexity with private lands as well as public
lands.
A management structure that integrates all the concerned
individuals in setting objectives would, in itself, be a formidable
achievement.
A program that achieves the stated objectives through joint
action would be a major contribution to the global MAB program.
The f u t u r e of the biosphere reserve program is literally in your hands.
Each successful operation ensures the success of the program.
Each
failure reinforces the need for better approaches. The global perspective
is the sum of all the local projects. Without your effort and cooperation
there will be no global program.
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