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Towards a Future for National Park Research:

The Introduction
Raymond Herrmann
National Park Service, Colorado State University
Fort Collins, CO

About the Conference

he 1986 Conference on Science in the National Parks was the

fourth in a series of conferences conducted by the United

States National Park Service (NPS) and The George Wright
Society to discuss the role that science should play in supporting the
understanding, management and preservation of park resources. The
dialogue focused upon the special relationship between research and
management that must succeed if appropriate information is to be
available to the National Park Service decision process. The
Conference highlighted the active regional science programs and
displayed the results of many effective research and resources
management projects.

The Conference provided the catalyst for productive discussion of
the role of research in the National Park Service, but just as important,
it provided the opportunity for important discussions and con-
siderations—too long delayed—about science issues. In some areas
we have gained substantial knowledge, and must now learn how to
apply it to innovative problem solutions. In other instances we remain
ignorant and require directed research.

Many persons contributed their expertise and thoughts to the
success of this Conference. There were over 400 attendees who gave
approximately 325 poster presentations in 28 symposia. There were
two plenary research panel discussions on the role of research and 12
plenary presentations on topics of importance to NPS researchers and
resource managers. The Conference was attended by NPS Directorate,
superintendents, researchers (natural, cultural and social sciences),
resource managers, interpreters, representatives of university and
other agency research, park service personnel of six foreign
countries, and the public. The collection of papers in this volume was
prepared for the plenary sessions. The ideas presented are
forward-looking and provide useful information for the park
professional and others interested in conservation issues.

Conference Scope

The philosophical basis behind past thinking about NPS research
weighs on the purposes of this Conference. It was once presumed that
under ideal pristine conditions, an area might be left completely
alone. But today we recognize some degree of protective management
is required. The preservation of natural resources requires the active
management of dynamic—not static—resources. The problems faced
today by the NPS include all those resulting from rapid technological
progress and resource development. Numerous resource conflicts can
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be cited; a few of the most commonly recognized are: destructive
pollution effects; insularity, and the associated loss of species and
their habitats; human/resource conflicts, including recreation and
development both inside and at park boundaries; and, global climatic
change (viz. warming and sea level rise). Taken together these
concerns dictate a directed aggressive program of research to
ascertain what management practices are feasible, what management
tools should be utilized, what degree of management control should
be exerted, and what timing is proper for management actions.

Resource studies often yield less-than-certain prescriptions and
complicate work for park managers. Nevertheless, we must
acknowledge uncertainties, and employ state-of-the-art techniques
and knowledge to support reasoned resource management actions in a
decision arena often dominated by legal conflicts, politics and
headlines.

Consideration of interacting social, cultural, technological, and
biological forces change the process of resources studies and offers
new possibilities for planning and programming of science activities.
While our understanding of resources is often too narrow to encompass
resource decisions, and we almost always lack up-to-date information,
research priorities can be set to improve this imbalance. Promising
new areas of inquiry will require the use of all the tools that
technology can provide. It is argued in the following collection of
papers that although complex, feasible approaches do exist to today's
and tomorrow's resource analyses.

We each have our perceptions of what the role of research should
be in the National Parks. The elements contained here suggest how the
NPS research organization can provide strong and mandatory research
support while continuing to support other mandated functions such as
public education and understanding. Numerous discussions have
occurred over the last year, and indeed before that, about the role that
science should play in park management. The 1986 Conference on
Science in the National Parks served to articulate the present
relationship of science and management, and provided a forum about
where science should be in the future.

Scope of the Plenary

Each plenary session includes ideas ranging from site specific to
global relevant to the future of NPS research. Each author presents a
theme worthy of further discussion and thought. The opening remarks
of William Penn Mott, Jr., explicitly state the need for scientific
inquiry and the application of scientific knowledge by management.
Qeorge W. Pring challenges us to understand the forces that shape our
thinking and to develop accurate authoritative information. Boyd
Evison articulates the necessity for long term research and monitoring
in order to understand park ecosystems so that the NPS can apply
preventive rather than corrective management. The fourth paper, by
Theodore W. Sudia incorporates a number of broad ideas pertaining to
natural resource protection, preservation and management. W. James
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Judge reminds us of the public nature of our research responsibilities
and challenges us to include cultural resources in our long term
research for resource management and interpretation. While Charles
H. Odegaard emphasizes the continuing need to recognize the
similarities as well as the differences among our resources and
reminds us of the sociopolitical and financial constraints with which
the National Park Service must deal.

Papers seven through ten explore current areas of research: Thomas
E. Lovejoy pointecly discusses the relationship between size of
reserves and the survival of species and presents an example from the
devastated tropics that will undoubtedly have application in North
America. Richard T. T. Forman argues for evaluating and managing
disturbance and change even for 'natural’ landscapes; Joseph K. Berry
describes the power of emerging computer technology, particularly
map processing, for analysis of resource problems; and, John R. Kelly,
calls for understanding of data fragmentation, information overload
and obscurantism, and suggests an interdisciplinary response that
includes understanding human behavior.

Expanding the scope of discussion, Raymond F. Dasmann
emphasizes the global need for conservation and identifies a number
of trends from which we may leamn. Jay M. Hughes proposes a broader
multi-institutional focus on scientific inquiry to better insure that
the Park Service will obtain its future research goals. In the final
paper, Robert J. S. Beeton addresses the organizational aspects of
research within conservation agencies, and suggests a model to
optimize the effective and efficient use of the researcher to support
the decision making process.

Each author expands our discussion of important NPS science
issues. In the aggregate they point to a more informed future, and
suggest areas for action. These papers are recommended reading for
anyone interested in the relationship of science to the park
management decision making process. The document describes
complementary pathways for arriving at the year 2000 with a
capability to maximize the use of information for coping with global
preservation/use conflicts.

The Future

Research will not provide a solution to every dilemma caused by
the lack of resource understanding. These writings, however, suggest
ways to bring information to bear on important problems of Park
character and health. Conflicts exist between technology, humans and
resources. Disruptions of biogeochemical cycles owing to pollutants
or alteration of landscapes as a result of resource/human conflicts
relates directly to future management options. The Park is a limited
resource to be conserved within this yet to be fully understood global
framework. The broad interdisciplinary nature of modem resource
issues suggests a holistic approach. Our perspective will determine
the knowledge ultimately available for considered stewardship. We
have the potential to greatly enhance the future basis of our resource
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decisions. One hopes that this collected thought will provide new
insights into the future direction for research in the National Parks. 4

Remarks by William Penn Mott, Jr.
Director
U. S. National Park Service

he National Park Service is the guardian of 80 million acres of
the nation's heritage. I can imagine no higher calling. To be
effective guardians, we must understand what has been
entrusted to our care; the protection of natural and cultural resources.
That understanding is the responsibility of science and the scientists.

Science, as we are here to discuss, is grounded in the very simple
definition, the state of knowing. But it is concemed with another key
word found in most definitions of science: "systematic.” We are
concermed with developing systematic knowledge and applying that
to practical situations.

We have devoted a lot of time, effort, and energy in recent times to
the debate over the role of science in park management. Science is an
essential ingredient of park management. Who among us would
presume to suggest that we should tum away from science as a tool for
managing anything, least of all those special parts of our heritage we
call parks?

If there is one message that I can bring here today, it is a message of
commitment. The National Park Service is committed to an effective
science program. We must be standard-bearers in the field of
scientific inquiry and the use of scientifically acquired information.
Our approach must be systematic and it must be practical.

It's not the number of scientists that is important, but are they
providing the knowledge we need to make sound judgment decisions
that will maintain the quality of the parks and keep the natural and
cultural features unimpaired for future generations to enjoy.

The history of scientific activity in the National Park Service has
been inconsistent. In the 1920s George M. Wright, the namesake of the
Qeorge Wright Society to which most of our scientific professionals
belong, began the systematic study of wildlife in the parks. Out of this
study evolved a professional staff of naturalists. But Qeorge Wright
offered some unsettling findings—we learmmed that some of our
preconceived notions of good management of parks did not match with
the facts our research found. In large measure we solved this
inconvenience by shifting our scientific emphasis from the
management of natural systems to the interpretation of them. We
continued to accumulate knowledge, but principally to explain the
natural history of parks and the features found within them.

We applied the knowledge in some limited ways—controlling
exotic species in some parks, notably the Qrand Canyon burro; using
fire as a management tool to re-create natural conditions; and,
beginning with our efforts in Everglades National Park, to understand
the delicate hydrology of that area.
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The problem, of course, is that applying scientific knowledge is
full of inherent risk. For example, our use of fire as a management tool
was begun in Sequoia National Park in 1968, the second Park where we
undertook a direct challenge to the *Smokey the Bear" anti-fire ethic
we had nurtured since systematic fire control was implemented at
Yellowstone nearly a century before. Yet, here we are, two decades
into a fire management program at Sequoia, re-evaluating the
application of the program there. We are prepared, if the evidence
suggests it, to re-orient the fire management program of the Park.

This is not, as some would have you believe, a failure of science.
On the contrary, it is a success story. What we have succeeded in
accomplishing is pushing the frontiers of our knowledge outward to a
point where we have a far greater body of information upon which to
base our program. If that increased knowledge suggests a need for
change, we should be no less proud than we will be if we find that
increased knowledge affirms the course we set in 1968.

The fear of scientific inquiry, especially in dealing with the almost
infinite complexity of vast natural systems, is the same fear that makes
us hesitate to investigate strange noises in the night within our
homes. Most times everything will be fine, but once in a while we
might find real external threats—a fire, a burglar, a natural disaster
and, more frequently, we will find our own mistakes—the misplaced
coffee table that attacks unsuspecting shins in the dark, the window
we neglected to close before the storm.

If the tightly controlled environment of an apartment or a house is
not hazard-free or even completely in our control, how can we presume
to be sure every new venture in scientific management in the parks
will succeed? We can't. Therefore, our challenge is not to wait for
certainties, but to take calculated risks and be prepared to live with
the consequences of miscalculation. The scientific programs of
natural area management in the National Park System will always be
based on incomplete information. Our job is to push the frontiers of
knowledge outward, just as we have with fire management at Sequoia
National Park.

Now is the time for us to re-examine another aspect of our program.
I intend to appoint a blue-ribbon panel of distinguished scientists to
review the Leopold Report. With increased knowledge, how relevant
is that report to modem scientific management? Should we be looking
at people management as well as management of the natural resources?
These are important questions worthy of thoughtful consideration.

While we are at it, we must limit the use of one part of our
vocabulary. We must restrict *failure’ to describe only those efforts
from which we learn nothing at all. If we do not achieve an objective
for which we strive, we have not failed if we have leamed from the
experience. Edison said that ‘with every failure I am closer to
success.’

There is a Cypress tree that grows in a very limited location in San
Diego County near the Mexican border where seed will not open in
less than 70 years and it must have a flash fire to open the seed pod.
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We cannot hope, in the brief span of human life, to comprehend all
factors that affect the life cycle of the Joshua tree or the Giant
Sequoia. In fact, it is doubtful that one person could develop a
complete understanding of the life cycle of an insect that lives only a
few hours or days.

When we then attempt to understand the interactions between a
Joshua tree and a particular insect species, our task is still more
difficult. Then we must factor in an array of variables, including
climate changes, wildlife, competing species of both insects and
vegetation, diseases, evolutionary changes, and human intervention.
If we think about it too long, it would be easy to simply withdraw and
say it is too large a problem. But we can't do that because we are the
guardians of all these wild, native living things, and we still need to
improve our performance as guardians. It may be simpler and easier to
deal with our cultural resources but this too can be complex and in
need of short- as well as long-term research.

Our concepts of science in the parks are still evolving and will
continue to do so. But we can set forth certain precepts that merit our
attention. Foremost, we must hold out for the long view. It is hard to
predict tomorrow, harder to predict next week. Yet we must look
toward a future that lies 500 or 1,000 years distant. To limit our
horizons to a three- to five-year future is the worst kind of
short-sighted view.

It seems strange to realize that the first discipline in the National
Park Service to fully understand the long-view perspective was our
land acquisition staff. They realized that allowing long-term
occupancy of acquired property was an acceptable tool if it assured
Federal ownership and protection. Therefore, we have freely given
retained use and occupancy rights to sellers, even if they were quite
youthful. We could accept this principle because we accepted that
the intrusion of homes, farms, businesses, roads, and so forth, had
already occurred. In short, the human impact was recognized and our
property purchase largely served to limit that impact to its existing
levels in the certain knowledge that one day, another generation of
Park Service employees could make decisions on how to mitigate the
effects that were created before the Service's acquisition of the
property. Parks are forever and we must manage them accordingly.

In archeology we have taken a similar long view. Yucca House
National Monument, set aside in 1919, lies unexplored to this day in
the hope that advances in archeological inquiry will make
investigation of the site more fruitful at some unknown future time.

Resource inventories are essential. Some will argue that we can
never complete such inventories, but this is another version of the
"it's too big a problem" refrain. Basic inventories can accomplish
much; they can provide a benchmark against which to measure change.
Often today, we must rely on the anecdotal experience and the memory
of those who saw how things were yesterday. Our goal must be to have
a basis on which the scientists of tomorrow can compare what they see
with what is shown in the records we leave. The more complete our
records, the better their standards of comparison.
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We must see beyond our boundaries. We once thought of parks as
protected islands but now we know that the only park large enough to
be free of outside influences would be a park encompassing the entire
universe. Therefore, our inquiry must examine the influences that
come to bear on parks from outside their boundaries. We should not
restrict ourselves by looking only at negatives, for some of those
influences may be beneficial.

But regional and global concermms with water pollution, acid
deposition, population pressures, and changes in worldwide
vegetative cover, wildlife distributions, and other issues must be
examined in a context that extends beyond the scope of arbitrary
property lines. We have learmned a great deal about acid deposition and
the effect on some vegetation in the parks and still the solution is not
clear. We need to do more research.

We must simultaneously accept and reject financial limits. Ours
has to be a practical world. Funding can never be infinite, yet the full
breadth of inquiry open to us could absorb virtually infinite
financing. We must set priorities, some of which are limited to very
immediate solutions to very immediate problems. The Florida
panther's survival cannot await two centuries of study, nor can we put
off advice on siting new industrial plants indefinitely or even our
concemns with the human crowding found in Yosemite Valley. But, we
must not let the limits on our own financial resources prevent us
looking to other sources, whether it is Qeneral Motors' support of air
quality research at Shenandoah, or the work of our friends in the
academic community in many of our parks.

We must always return to the practical. If our research is so
theoretical that few can understand what we are doing, then we will
erode the essential support we must have from the American people for
its continuation. Therefore, we have to maintain a reasonable mix of
research objectives to protect that vital support. We must
communicate with others doing research in the private sector and in
universities and colleges. An exchange of ideas is essential. Exhibits
are a way of telling the story to the public.

This is necessarily an overview. My comments here today cannot
touch on every aspect of the importance of scientific endeavor in the
parks. There are a vast number of other issues worthy of our careful
attention from the protection of the diversity of the global gene pool
to mitigating the effects of human waste on fragile backcountry
environments. Each of you could name another dozen issues without
undertaking serious reflection.

I bring it all back to the commitment I made last year when we
developed the 12-Point Plan for management and earlier this year
when we added the action elements to the 12-Point Plan. The plan
itself will succeed in large measure because of our commitment to
scientific research and the application of what that research shows us.
Point one in the Plan is: "Develop a long-range strategy to protect our
natural, cultural, and recreational resources." Last week, the Regional
Directors spent two days discussing natural resource management and
we are developing plans and trying to better carry out this work. Point
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four is: "Share effectively with the public our understanding of
critical resource issues.” And, point seven says: ‘Seek a better
balance between visitor use and resource management.” Toward this
goal, we are studying carrying capacity with the help of the National
Parks and Conservation Association.

It is not enough for us to gather knowledge. It is not even enough
for us to apply that knowledge. It is essential that we share our
knowledge with the people of this nation and this world. Above all
else, the National Park Service is a public service agency. Our
success lies in our ability to maintain the public's understanding of
how our actions do serve them.

Ultimately, the essence of our objectives can be summarized as the
development and application of quality information through the
implementation of an effective and dedicated National Park Service
research program.

We must face the ultimate challenge. Qiven that the objective of
our scientific program is to acquire knowledge so that we can make the
future better, we must have a system so firmly grounded that we can
explain it and defend it in the court of public opinion. We must be
prepared to convince the public to go with us into the dark of night,
seeking the sources of the unexplained noises in their homes. That is a
real challenge.

If we are to justify the expenditure of tax dollars, we must have
sound explanations for what we seek—explanations that will satisfy
both scientific specialists and ill-informed citizens. But we must also
have an effective presentation for the Office of Management and
Budget and the Congress, both of whom have serious responsibilities
to protect the public's financial interests.

I believe our programs are destined to slow decline without
adequate scientific support. But, that support must come in a form that
recognizes ours is an element of a real world equation. Just as the
scientific inquiries can overwhelm those who would succumb to their
complexity, the development of public understanding has a similar
potential. We must all work together to achieve this common goal.

We believe in the validity of our scientific programs. It is up to us
to focus them and to communicate the needs and results to those
whose work we are doing.

Even though we are experiencing restricted budgets, I am saying
that to present our parks to future generations, unimpaired, we must
strengthen our interpretation, research and resource management
capability.

We need interpretation to communicate the results to our research
and resource management in order to gain support. We need research to
gain knowledge and we need resource management to use that
knowledge to preserve and protect the resources. +
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RESOURCE PROTECTION AND
THE NATIONAL PARKS:

MEETING THE CHALLENGE OF THE FUTURE
George W. Pring, Professor
Natural Resources Program, University of Denver College of Law
Denver, Colorado

ast July, millions of Americans celebrated the 100th

anniversary of a piece of metal sculpture. Some would say,

artistically rather an indifferent piece of sculpture. Yet,
millions of Americans were able to pierce through the hoopla and the
hype, and in that statue found a meaning, a symbol, a reality of our
highest goals and aspirations as a nation.

Let us take the long view together today. Exactly 30 years hence,
there will be another 100th anniversary—of the National Park Service
itself. The year will be 2016, the date August 25th. What will it be
like?

Will we approach that 100th anniversary with a tamished, eroded,
beaconless relic?

Will we need an automobile salesman and a TV mogul to do a crash
repair job?

Will the resource still be strong enough, whole enough to take us
into a new century?

Will there be a public that still believes, still cares?

Will that resource have been managed, protected, and respected as
carefully? Or will it have been overused, oversold, overrun,
gimmicked up, and loved to death? Today's leaders and their actions
will determine that future.

You and I have an enjoyable opportunity, today. We have the chance
to tear ourselves away from the detail that drowns us in our workaday
worlds—the reports we have to generate and digest, the crisis
decisions, the endless committee meetings, the conflicting
constituency demands, the political pressures. We have an
opportunity to step back, to soar with the Service's favorite symbol,
and take an eagle’s eye view.

Where are the parks going? Where should they be going? What can
you do about it?

Those questions are easy to avoid in the daily grind of managing
what has become perhaps our government's most respected agency, of
caring for 74.9 million acres, 337 blocks of real estate, 4 percent of
the entire American landmass. The answers are also tempting to avoid.
They are complex, controversial, seemingly no-win answers. All of the
questions and the answers boil down to two words: "Resource
Protection."

I have been asked to "challenge’ you who are our leaders and our
experts on resource protection. The challenge reaches both aspects:
what is the resource, and what should be its protection? On both, my
thesis is that, good as it is and has been, the National Park Service
must "Turn Around.”
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Today may not seem an inspiring time for a challenge to *Turn
Around.” You face:
< A political arena often unsympathetic or insensitive to
National Park values,
Drastic cutbacks in expenditures,
Retrenchment in programs,
Rising public expectations,
Diminished public confidence in government's ability to
solve critical national problems,
A honeymoon with conservationists, following the appoint-
ment of Director Bill Mott, which is beginning to fray
around the edges, and
< Constituency demands and administrative directives which
conflict with what you know to be sound ecological
principles.

At no time in National Park history has the contradictory mandate of
the 1916 charter been more evident. Section 1 of the National Park
Service Organic Act of August 25, 1916 (16 U.S.C. sec. 1), requires you
simultaneously to: (1) ‘promote...the use’ and ‘enjoyment’ of the
National Parks, yet (2) "conserve’ the resource "unimpaired” for future
generations.

For 70 years you have lived with this "Puzzle of the Parks," but its
conflicting pressures have never been more keenly felt. Today, the
post-World War II "Recreation Explosion” presses you to view the
resource through the eyes of a recreation provider, and the complex
threats to the parks press you to view protection in a fatally narrow
way.

In short, this 1916 shotgun marriage of mixed values has put you in a
courtship with crisis. If that sounds too alarmist, we would do well to
remind ourselves that the Chinese—ever refined in their view of
conflict—use the identical ideogram or word picture for, and make no
distinction between, the two words ‘crisis" and “opportunity.” The
message is both simple and profound: you have a chance today to
convert crisis into opportunity in resource protection.

Let us explore those two concepts in order. First, why not rethink
the resource?

¢ e

The Resource of the National Parks

My challenge for you is that you need to rethink, redefine, and
refocus the vision of your role, the vision of the uniqueness of your
resource. If the Service continues the slide into a something-
for-everybody, all-things-to-all-people agency, you will diffuse your
mission and become indistinguishable from the host of other
government and private agencies which view land as a mere
commodity to be exploited for short-term gain.

Look back at the roots on which you stand proudly today. The
historian John Ise said it beautifully. In reflecting on the Yellowstone
Park Creation Act of 1872—the first true National Park—he called it
'so dramatic a departure from the general public lands policy of
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