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Foreword

The year 1972 marks the centennial of an idea-come-to-life in the form of the
establishment of Yellowstone National Park. There can be no question but that
the idea emerged, submerged, and re-emerged many times throughout recorded
history—that a place, because it possesses such importance or grandeur, be set
aside essentially as Nature created it for the use and enjoyment of a particular
group of people. In this respect, Yellowstone was a culmination of evolving
thought. Since Yellowstone’s establishment, however, some 1200 or more
national parks and equivalent natural area reserves have been established *‘for
the people’’ throughout the world, in an ever-evolving concept that makes it
increasingly possible for all people to partake in the magnificence of earth. In
this latter respect, Yellowstone’s establishment was a quantum leap toward a
true earth culture.

The past 100 years have witnessed more than the establishment of natural area
parks, of course. The technological advances in communication, transporta-
tion, and information processing that have emerged have been astounding—
quite beyond the comprehension of the creators of Yellowstone in 1872.
Technological advances and population increases have combined to bring tram-
pling, pollution, smog, exotic plant and animal introductions, congestion, and a
host of other immense problems to many national parks and natural areas. The
goal of maintaining a national park in those ecological conditions that would
now prevail were it not for the advent of modern technological society—i.e., in
a ‘‘natural condition’’—becomes possible only if modern science and technol-
ogy are employed to counteract the problems wrought by technology and popu-
lation increase.

Science was first employed in an organized way in the 1930s to combat the
problems in national parks. That first effort possessed high ideals, high hopes,
high quality, and high potential. The fauna of the National Parks series began
at that time, attesting to the productivity of the fledgling group of scientists.
Then, George Wright’s death and later World War II brought a close to effec-
tive science in the national parks for over two decades.
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The 1960s brought renewed alarm about the condition of national parks: long-
established practices of extinguishing all wild fires; fighting naturally-occurring
diseases, parasites, and insects; baiting large mammals into view for the visiting
public—all produced an artificiality quite in opposition to the goal of natural-
ness. In the decade since, a great deal has been learned about methods and
means of maintaining natural ecological systems, and these are now being

applied as rapidly as possible to correct past misunderstandings and present use
pressures.

The papers in this volume attest to the quality and sincerity of this most recent
effort to utilize science and technology in the formulation of a management
philosophy and in the development of management practices for the Nation’s
national parks. Yet, this effort is but a beginning of what must inevitably come
to be.

Houghton, Michigan Robert M. Linn
March 1976
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Another Look at Man, Nature,
and National Parks

RAYMOND F. DASMANN, International Union for Con-
servation of Nature and Natural Resources, Morges,
Switzerland

Four years ago Frank Fraser Darling and Noel Eichhorn presented us
with their thought-provoking publication entitled Man and Nature in the
National Parks (Darling and Eichhorn 1969). I regret that Sir Frank
cannot be here to address you once more on this same topic and give
you the benefit of his further thoughts and experiences in this field.
However, I will try to carry on in his footsteps, although his strides were
long indeed.

In the foreword to the second edition of his publication, Fraser
Darling noted that his words were not ‘‘new or unappreciated by the
National Park Service’ but rather that their value lay in the formulation
of ideas that were ready to be expressed by the service. We know that
many of the recommendations of Fraser Darling and Eichhorn have al-
ready become realities, and this symposium is an indication of the
progress that has been made in the area of research. They said things
that needed saying 4 years ago and still need repeating for, in most of
the world, their words have not yet been heard.

I will attempt to extend the thinking expressed in Man and Nature in
the National Parks to the parks of the world. In this effort I will also not
be saying anything new or previously unappreciated but rather trying to
reflect the thinking in International Union for Conservation of Nature
(IUCN) and other international organizations concerned with similar
problems.

The national park idea, as such, had its origins in the United States
over 100 years ago. The first national park to be protected by the
Federal Government was Yellowstone, which now approaches its cen-
tennial celebration. Yosemite Valley, of course, preceded it, but it was
administered initially as a state park. The idea of natural reserves was
not new a century ago, but the national park concept, as it was formu-
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2 DASSMANN

lated in America, had a vitality and appeal that caused it to be adopted
by other countries. Today there are over 1200 protected areas around
the world that are somewhat similar to the American idea of a national
park (IUCN/ICNP 1971). I say “somewhat similar™ since the American
national parks are not the same as those of other countries, and the con-
fusion in terminology and purpose is one of the themes to which this
paper is addressed.

What is a national park? All of us have ideas based on experience in
the United States and perhaps a few other countries. But if we look at
the world spectrum, our ideas may be shaken. I will refer first to some
of the definitions and considerations provided for IUCN by Jean-Paul
Harroy (IUCN/ICNP 1971). The first is that accepted by IUCN in its
General Assembly in New Delhi in 1969.

A national park is or should be: (1) a relatively large area; (2) where
one or several ecosystems are not materially altered by human exploita-
tion and occupation; (3) where plant and animal species,
geomorphological sites, and habitats are of special scientific, educa-
tional, and recreational interest or which contains a natural landscape of
great beauty; (4) where the highest competent authority of the country
has taken steps to prevent or eliminate as soon as possible exploitation
or occupation in the whole area and to enforce effectively the respect of
ecological, geomorphological, or esthetic features which have led to its
establishment; and (5) where visitors are allowed to enter, under special
conditions, for inspirational, educational, cultural, and recreational pur-
poses.

Furthermore, we find that governments are requested not to designate
as national parks: (1) scientific reserves which can be entered only by
special permission; (2) a natural reserve managed by a private institu-
tion or a lower authority without some type of recognition and control
by the highest competent authority of the country; (3) a special
reserve—fauna or flora, game, bird, geological, forest; and (4) an in-
habited and exploited area where landscape planning and measures
taken for the development of tourism have led to the setting up of
“recreation areas” where public outdoor recreation takes priority over
the conservation of ecosystems (nature park, Naturpark, parc naturel
regional ).

Next we find further restrictions, including: (1) a statutory basis giv-
ing sufficiently strict protection; (2) a certain minimum size; and (3)
adequate staffing and an adequate budget for maintenance and protec-
tion.

Further, we note that the London Convention of 1933 and the
Washington Convention of 1940 specifically rule out ‘““hunting, killing
or capturing of fauna” and **destruction or collection of flora’ except
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under “direction and control of park authorities.”’ Exploitation for com-
mercial profit is forbidden.

Unfortunately, if we take these criteria and attempt to apply them
strictly even to the United Nations List of National Parks and Equivalent
Reserves, we find that their strict application would rule out many of the
world’s most famous national parks (IUCN/ICNP 1971).

Thus the United States parks would not necessarily qualify since,
among other things, they permit the *‘killing and capturing’’ of fauna by
the general public without the clear direction and control of park
authorities. I refer of course to the killing of fish which as a biologist I
must insist are animals and part of the fauna. Fishing may indeed be as
Fraser Darling and Eichhorn have described it: ‘‘one of those outworn
privileges in a national park.” I would not necessarily put it in that
category, but reserve the right to view it as the equivalent of hunting.

Germany has no national parks that fit these criteria. Even France’s
best, La Vanoise, must be ruled out because of hunting and agricultural
privileges which persist. The famous Zaire parks, which were treated in
the past as strict nature reserves, would not have qualified because of
this. Australia’s parks are not national, but state, and one could quibble
over this since the rules may vary from state to state. None of Great
Britain’s national parks as such will qualify since they are used for a
variety of purposes including settlements and agriculture.

I believe in some ways the term national park has become too over-
laden with emotional connotations and national legal definitions. It is
not a useful term to work with. Rather, I would prefer to ask ‘‘what are
we trying to accomplish?”” Thus we can try to get away from some of
those difficult to analyze phrases such as ‘‘parks are for people” and
also avoid some of the scars left by past battles. In consequence, I would
leave the definition of national parks untouched, perhaps as represent-
ing a goal toward which nations may strive, and talk instead about
reserves.

Why do we want to set aside areas of land and provide them with pro-
tection in a certain state? There are several goals that need to be ex-
amined. Thus, we may seek: (1) to protect natural communities and
wild species; (2) to protect outstanding natural landscapes, scenic won-
ders, and geological formations; (3) to preserve certain man-made
structures or formerly occupied sites, and their settings, for their
anthropological, archeological, or historical interest; (4) to maintain
landscapes of unusual charm or value created by man particularly in
view of the disappearance of those ways of life responsible for their
creation; and (5) to provide opportunities for people to develop an un-
derstanding of the values of the above and to enjoy outdoor recreation
in natural surroundings.
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CLASS I: NATURAL RESERVES

These are general goals, but some of the more specific reasons for
protection need stressing. Thus, under the heading of protection of
natural communities and wild species there are scientific and esthetic
values to be derived from: (a) the preservation of ecosystems in condi-
tions unmodified by man to the fullest extent that this is possible. Such
ecosystems need to be allowed to progress through natural succession
including increases and die-offs of animal populations and the loss of
certain vegetation. Wildfires, storms, diseases, insect plagues, and the
like would need to be allowed to operate unchecked; (b) the preserva-
tion of various ecosystems or animal species that require disturbance
and management for their perpetuation, as, for example, open pine
savannas or successional forms of wildlife. These may require cutting,
mowing, grazing, burning, water table manipulation, reduction or in-
troduction of animals, etc., for their perpetuation; and (c) certain rare
or endangered species of plants or animals likely to disappear without
intensive protective or management measures including the removal of
competitors or predators, and the creation of more desirable habitats.
Under the heading related to people and recreation, there are special
requirements for: (a) wilderness enjoyment, which requires the absence
of large numbers of other people and of obvious signs of human inter-
ference with the landscape; (b) enjoyment of natural scenery, vegeta-
tion, and animal life in an outdoor setting by people unwilling or unable
to undertake arduous wilderness travel, and (c) the need to provide out-
door centers for mass recreation including skiing and other winter
sports, water sports of various kinds, feeding and transporting people in
the areas selected for these activities.

Virtually all of the above goals and their special requirements are
being pursued throughout the world in areas designated as national
parks or by some equivalent term. I believe they are all appropriate to
such areas, and much would be lost if we discouraged such goals and
uses. However, confusion and controversy have derived from failure to
designate the purposes for which each area has been set aside.

As a means for reaching some solution to a classification of national
parks and equivalent reserves, I would like to propose two general
categories: (a) natural reserves and (b) cultural reserves; and to ex-
amine their purposes and the implications of management directed
toward these purposes.

These are areas of national importance having as their primary pur-
pose the protection of nature. The natural features to be protected may
include geological or geomorphological features; landscapes of special
interest which combine physiographical and vegetational aspects; natu-
ral communities made up primarily of indigenous species of plants and
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animals; or various combinations of these. The areas selected may be
outstanding in beauty or scientific interest or they may be equally
representative of natural ecosystems that are, or once were, widespread.
A reserve in this class may include one or more of each of the following
categories:

I.A. This is an area set aside for its scientific, esthetic, or ecological
values, with the latter considered to include the contribution it may
make to the stability of productivity of other areas such as in a strictly
protected watershed reserve. Such an area is to be maintained in an un-
modified condition, or one approaching as closely as possible to this as
can be achieved. Such areas should be allowed to develop without
human interference even where this may involve their modification by
naturally occurring fires, insect plagues, or diseases.

Use of such reserves needs to be severely restricted. Scientific study
would be encouraged but it, along with any other use, must be compati-
ble with maintaining the area in an undisturbed state. Any use for scien-
tific, educational, or recreational purposes would necessarily require ap-
proval by the reserve administration in pursuance with the recommen-
dations of a scientific, advisory committee.

I.B. This is an area set aside to protect a species, biotic community, or a
physical feature of the environment, usually where these are of a rare or
endangered category requiring specific management measures for their
perpetuation. The vegetation, animal life, or terrain in such an area may
be managed and modified to afford maximum encouragement or protec-
tion to the features of particular concern, including removal of compet-
ing vegetation or animal life. Use of such an area for scientific or other
purposes will depend on the requirements for protection decided upon
by an appropriate advisory body, and may be more or less restricted
than in I.A4., and subject to the same approval.

I.C. This is an area set aside to provide a limited amount of recreation
within a natural setting in which the visible interference of man is held
to a minimum. Protection of wild nature remains the primary purpose,
with recreation secondary to this requirement. However, development
of hiking trails, primitive campgrounds, marked waterways, cross-
country ski routes, and similar minor modifications is appropriate to
such an area. Suppression of fires, disease outbreaks, or insect plagues,
where this is recommended by appropriate advisory authorities, would
be permitted in such an area. In general, however, the development of
roads, firebreaks, buildings or elaborate campgrounds, and similar
modifications of the wilderness character of the area are inappropriate.
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Use by the public of motorized transportation or recreational equipment
would not be permitted. Such equipment may be used by administrative
personnel when this is deemed essential. Limitations on public use to
prevent excessive numbers of people from visiting the area at the same
time are appropriate.

1.D. An area set aside to protect natural environments that may require
active modification and management for their perpetuation, and that
are made available for appropriate public use. In general, limited
development of roads, trails, campgrounds, lodges, and other visitor
facilities consistent with the protection of the natural features of the
area would be permitted. Small areas may be devoted to intensive
development to accommodate tourism, intensive outdoor recreational
facilities (e.g., for winter or water sports), or the installations required
for the administration and management of the reserves where it is not
feasible to locate these outside the reserve. In such reserves activities of
a wide range may be permitted insofar as they are consistent with main-
taining the natural features that the reserve serves to protect. Under the
direction of the reserve authorities and with appropriate scientific ad-
vice, these may include cutting, moving, burning, or other removal of
vegetation, or its grazing by domestic animals and the Kkilling, trapping,
or removal of animal life. These activities may either be carried out by
the park authorities or by the public under appropriate supervision.

CLASS II: CULTURAL RESERVES

Areas of national importance having as their primary purpose the pro-
tection, from development or destructive alteration, of sites modified by
man that are considered to have anthropological, archeological, or
historical importance, high esthetic value, or other cultural or scientific
importance. These may include various agricultural, pastoral, or other
landscapes modified by man, with the exotic or domesticated species
appropriate to them. They may also include sites surrounding and in-
cluding buildings or other structures, villages, towns, or cities. Activities
encouraged or permitted in these areas are those appropriate to main-
taining their natural or man-made features. Viewing or visitation by the
public will normally be encouraged under special safeguards for the
areas concerned. Where appropriate, farming, pastoral activities, or
other occupancy of the protected sites will be carried out, but changes
in land use or other alteration in the nature and character of the area
would normally not be permitted.

These reserves may be variously classified—obviously Mesa Verde
National Park, The Lake District National Park of the United Kingdom,
and Angkor in Cambodia cannot all fit in one category—however, I will
not attempt to do so at this time.
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GENERAL CONSIDERATIONS

The size of any reserve shall be appropriate to the preservation of its
natural or cultural features. To protect certain cultural or geological
features only a small area may be required. For other purposes, such as
the protection of far-ranging animals or representative areas of highly
variable vegetation, areas need to include many thousands of square
miles.

The ownership of the land within the reserve need not be specified. It
is essential, however, that the tenure of the reserve be guaranteed for
the longest possible time through appropriate legal measures and that
the reserve be managed and administered by a competent agency in ac-
cordance with its specified objectives.

Staffing and budgetary requirements for reserves will vary with condi-
tions. An /.A. reserve in a remote area may require no permanent staff
and could be managed at little or no expense, although this would be an
exceptional condition. Heavily visited I.D. reserves will require large
numbers of managerial personnel and a high budget for administration
and management.

Areas not considered as suitable for designation in the foregoing
categories include those primarily developed for outdoor recreation in
which nature conservation is secondary. Those used primarily for the
production of renewable resources, including production forests, range-
lands managed primarily for livestock grazing, areas intensively
managed to increase water yield, areas managed intensively for the
production of wildlife or fish to satisfy demands for commercial or
recreational hunting or fishing, areas used or to be used primarily for
mineral or fuel exploitation, agriculture, residential, commercial, trans-
portation, or industrial purposes, are all not suitable to be designated as
natural or cultural reserves.

Obviously, any or all of the foregoing categories of reserves may be
designated as a national park or equivalent reserve, and in many parts of
the world they are so designated. Larger national parks may include
several or all of these categories, but it is important that each of their
boundaries be marked and the purpose of each area clearly specified to
avoid confusion in regard to their use or management.

In this presentation I hope I have been responsive to questions raised
by Fraser Darling and Eichhorn. You may recall that they progressed
from the general question of *‘what is a national park for?” to the
specific question of ‘‘what is this national park for?”. I believe, as they
did, that by addressing oneself to the question of the purpose for which
an area is to be protected we avoid the immediate issue of the uses of
the area. By this approach, uses to be permitted are those consistent
with the purpose. Certain uses -may well be ruled out for traditional,
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emotional, or sentimental reasons, for convenience of administration, or
for protection of the visiting public. Public hunting is an example. How-
ever, we should be clear of our grounds. There is no basis for ruling out
public hunting, under proper control, on the grounds of protecting com-
mon animal species that occur in widespread natural communities.

I have attempted to recognize those realities of life revealed in the
United Nations List of National Parks and Equivalent Reserves. Thus, for
example, the national parks of Great Britain fall into the Class II of the
cultural reserves, whereas the national nature reserves belong in various
categories of Class I natural reserves. France’s national game reserves,
in which hunting is permitted, would fall in the category I.D. The
Naturschutzpark and Naturschutzgebiete of Germany would similarly be
placed in 1.D. or would combine /.D. with Class II.

United States national parks represent, often within a single park, a
wide range of conditions from de facto /.A4. to the more general I.D., or
in many instances to Class II cultural reserves. Many other areas in the
United States, however, need to be considered as equivalent to national
parks. Among these are the Adirondacks Forest Preserve of New York
or the very large Anza Borrego Desert State Park of California. Wil-
derness areas in national forests or under other administration fall
clearly into /.C. Many national wildlife refuges will belong in /1.B. 1 do
not suggest that these all be termed ‘‘national parks’ but only that they
are clearly “‘equivalent reserves.”

Although it may seem that many strange horses have come through
the barn door labeled ‘‘national park or equivalent reserve,” I propose
that the responsibility for administering the various categories of natural
and cultural reserves for the primary purpose of protection of nature or
of cultural sites places a heavy burden on national park authorities. The
questions of how to perpetuate a species, community, or landscape are
not easily answered and many activities now permitted in the national
parks of America are probably not consistent with the protection of na-
ture or other values in the areas where they take place. It is clear that
the research to reconcile management and use with the goals and pur-
poses of the area concerned needs to be increased. Other chapters in
this book indicate quite clearly that progress is being made even beyond
the question of “‘what is this national park for?” to the greater specifici-
ty of ““how do we protect this species?,” ‘“how do we maintain this natu-
ral community?”’ or *‘what use is appropriate to this area?”’ I express the
hope that when the answers to these questions have been provided by
research, they will be applied as quickly as possible to the management
of national parks.
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Research on Ungulates in Northern
Yellowstone National Park

DOUGLAS B. HOUSTON, Yellowstone National Park,
Wyoming

The northern winter range of Yellowstone National Park contains
about 204,000 acres, supports six species of native ungulates with their
complement of predators and scavengers, and is, in short, an ecological
gem unmatched for this assemblage of species. Current research is
designed to test hypotheses which relate to ungulate habitat relation-
ships, biotic succession, and ecological homeostasis. Special emphasis
has been placed upon the elk (Cervus canadensis) as the most abundant
ungulate and because of the history of concern and controversy sur-
rounding this species. I present here a review of the research approach
and some preliminary results.

The primary purpose of Yellowstone National Park, as a natural area,
is t0 maintain a representative ecosystem in as near pristine conditions
as possible. Management of the park ecosystem generally involves
preventing or compensating for modern man’s altering of natural
ecological relations. Criteria for management of a national park must
therefore differ from criteria for other uses of land. The mission-
oriented research in parks often involves documenting pristine condi-
tions and processes, determining the completeness of park ecosystems,
and developing management procedures to maintain or restore the
ecosystem (Houston 1971a).

This is a fair description of the studies being conducted on the
northern winter range and research hypotheses have been developed to
guide problem definition and analysis. The major concern in posing
hypotheses was that they be capable of being tested and rejected, and I
have not always used a formal null form (Ghent 1966). Stating
hypotheses capable of unequivocal support or rejection is a problem in
ecology, and I suspect that those being used to guide this research pro-
gram could generate lively discussions on the basis for rejection, the
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12 HOUSTON

separation of causes from effects, the possibility of circular arguments,
etc. Some of the hypotheses lend themselves to experiment; others must
be tested using the method of successive approximations described by
Poore (1962). Many of the hypotheses being tested are based upon
results from other studies of ungulates that have been conducted in
parks of the Rocky Mountain area since 1962. These have recently been
reviewed by Cole (1971a).

HYPOTHESES CONCERNING HERBIVORES

The ‘“‘northern range’ extends down the elevational gradients of the
Yellowstone and Lamar rivers from about 8500 to 5000 ft. The range
within the park is contiguous with additional acreage on the Gallatin
National Forest, making an overall total that approaches a quarter-mil-
lion acres. Winter distribution and densities of ungulates along this
elevational gradient are fluid, and appear to be influenced by severity of
environmental conditions, population size, and various behavioral in-
teractions. Although some ungulates occur on the area as year-long re-
sidents, highest densities occur during November-April periods.

An analysis of census data obtained from 1929-61 led to the hypothe-
sis that the northern elk herd might be divided into a ‘“‘migratory seg-
ment” that wintered in the lower portions of the Yellowstone River
drainage both inside and outside of the park, and a ‘“‘resident segment”
that stays within the upper portions of the Yellowstone and Lamar river
drainages (Fig. 1) even during severe winters (Cole 1969). The division
between segments is tentative, but present studies suggest that 3000-
4000 elk may occur in the postulated resident segment (Table 1).
Research designed to test the hypothesis that the resident segment oc-
curs on ‘“ecologically complete habitat” and will be ‘“naturally regu-
lated”” was initiated in 1968 when the periodic artificial regulation
(involving trapping and shooting) was terminated. Natural regulation of
ungulate populations has been defined as regulation of numbers without
human influence (Cole 1971a). The actual mechanisms involved in
natural regulation are difficult to document, but appear to be primarily
due to the effects of density-influenced intraspecific competition for
winter forage and the partially density-independent effects of severe
weather on mortality and natality. Ecologically complete habitat for elk
appears to consist of complexes of physiographic sites with intersper-
sions of vegetation types that provide contingencies to obtain forage and
maintain relatively stable populations in variable and periodically harsh
environments (Cole 1971a).

The hypothesis for the natural regulation of elk will be evaluated by
analyses of accumulated data on rates of natality and mortality, sex and
age structures, historical records, and by conducting regular distribution






