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Preparing to Manage Wilderness in the 21st 
Century: A Conference, at which the papers in this 
proceedings were presented, was held at the State 
Botanical Gardens in Athens, Georgia, on April 4-6, 
1990. Co-sponsorship and financial assistance for 
the conference was provided by the Society of 
Anneriean Foresters, Wilderness Management 
Working Group; USDA Forest Service, Southeastern 
Forest Experiment Station; Bureau of Land 
Management, Washington Office; The Wilderness 
Society; and the University of Georgia. Assistance 
with publication costs was also provided by the 
Sierra Club. 

Many individuals helped to plan and carry out the 
conference and deserve cornendation for their 
services. Special recognition should be given to 
Barry Flamm, Chair of the Wilderness Management 
Working Group for the original impetus for this 
conference, and to Ken Cordell, Soubeas tern Forest 
Experiment Station, for support and subsidization of 
the conference. The conference steef-ing committee 
included Jim Absher, Lee Carr, Dave Cole, Ken 

Gordell, Keith 
Glenn Haas, L 
also semed as 
Johmsen and Claire Payne coordinated the operation 
of the conference, Frank Beum, Phil Cafaro, Emil 
Daniels, and Jean Hearn provided assistance. B 
Flamm, Larry Phillips, Dave Porter, Pat Reed, and 
Paul Weingat coordinated the development of the 
"Athens Resolution.'" 

Melody Dorfnran coordinated the peer reviews and 
prepxed the proceedings with assistance from Shela 
Mou. Peers reviews for the papers in the 
proceedings were provided by following: Perry 
Brown, Baird Callicott, Margaret Devall, Tim 
Easley, Doug Fox, Sarah Creene, Larry Harris, Sam 

e, Dave Lime, Jay McDaniel, Mike Ma&edo, 
Margaret Petersen, Dave Porter, Pat Reed, Holmes 
Rolston 111, Jan vanwagtendo&, George Wallace, 
md Doug Wellmm, 

Sidebars were selee ted by the proceedings compiler. 





PART I. Introduction to Nonrecreational Values of Wilderness 





PREPARING TO MANAGE WILDERNESS IN THE 21ST CENTURY: 
AN INTRODUCTION 

Patrick Reed and Barry Fl 

"What I shall speak fir is not so much the wilderness uses, valuable as they are, but the wilderness 
idea, which is a resource itseg I intend to speak for the witderness idea as something that has 
helpedform our character and that has certainly shaped our history as a people. It has no more to 
do with recreation tkan churches have to do with recreation, or than the strenuousness and 
optimism and expansiveness of what historians call the 'American Dream' have to do with 
recreation . f t  

Wallace S tegner 

The notion of preparing to manage wilderness in the 
21st Century is an intriguing one to consider. It 
certainly would be presumpmous to state with any 
confidence what the kture holds in store for the 
National Wildemess Preservation System (NWPS) 
over the course of the next 100 years--indeed 
whether it will survive in a manageable or even 
recspimble state. Such being the case, it is surely 
difficult to prepare for. However, by the beginning 
of the next century we can be certain of this: 
Wildemess may be our Nation's foremost means of 
preserving biodiversity; its unparalleled scientific 
laboratory for studying the environment; its most 
unique setting for developing the human potential; 
and its efficient producer of natural resources and 
cultural menities. 

We can also be certain that the challenges facing 
wilderness and other remaining American wildlands 
in the 21 st Century will be unprecedented. This 
nation is growing in population, with an associated 
"demand" for more room to spread out, more natural 
resources to feed the economy, more land for 
agriculme, and more water for everything. Its 
growth will not only burden the quality of the 
enviroment with impac ts that respect no political 
boundaries, such as "wildemess," but will also fuel 
the debate over the preservation of existing and 
additional wilderness. Even more difficult to 
control, if not equally problematic, will be the global 
influences of hman-lnduced climatic change, 

industrial pollution, and catastrophic disasters of the 
scale of Chernobyl. 

These realities we can and must prepare for now. 
But, how should we begin? We could start by 
looking at where we have come from. A familiar 
catch-phrase during the first 25 years of the NVVPS 
wax that t%e: mmagermennt of dldemess is not 
business as usual, a reference to the inappropriate 
transferral of some traditional land and resource 
management practices to wilderness. All too often, 
there was a temptation to employ within the 
boundaries of wilderness the standard forest, park, 
wildlife, and range management practices long 
accepted as correct, economical and otherwise 
acceptable. Fortunately, principles like 
"nondegradation" and "minimum tool" have now 
come to replace other maxims in the management of 
wilderness. 

It seems fair to hypothesize that whatever popular 
acceptance and measure of protection wildemess 
now enjoys probably can be traced in large part to 
its identification as a setting for "solitude or a 
primitive and unconfined type of recreation." That 
identification was undoubtedly a useful and even 
necessary comection in the past, as the idea of 
wildemess fought to compete for recognition and 
acceptance among land managers and the public 
alike. So it is somewhat ironic that the association 
with recreation has now led to a degree of 

'Respectively, Conference Chair and Society of American Foresters' Wilderness Management Working Group 
Chair, 



preoccupation with it and an unintended consequence 
of linniting the fulfillment of the wildemess ideal. 

Wilderness is, of course, more than an exceptional 
setting for solitude and recreation, By public law, 
wilderness is a resource, with multiple public 
purposes that include scenic, scientific, educational, 
conservation, and historical uses (and other 
nonconforming uses) in addition to recreation (1964 
Wilderness Act, Section 4b). To these statutory 
purposes many would add recognition of other so- 
called "nomecreational" uses, such as the capability 
of wilderness to preserve representative biodiversity 
and opportunities for human development and 
spiritual uses. There should be no mistake that the 
concept of wilderness as a resource, with multiple 
uses, either decreases or increases its popular value 
as a setting for solitude or primitive and urnonfined 
foms of recreation--nor any other single use, for 
that matter. Each wildemess use rightfully deserves 
continued and equal attention to planning, 
management, education and research if an endMng 
resome of wilderness is to be preserved for the 
he r ican  people of present and future generations. 

Thus, we can begin to prepare to manage wilderness 
in the 21st Cenhuy mindful of Representative Bruce 
Vento's recent call for a "revolution in wilderness 
management." We should once again say that the 
mmagement of wilderness is not business as usual, 
this time meaning that equal attention should be 
given to preservation, scientific research, human 
development, and other amenity uses. We should, as 
Wallace Stegner said, speak for the resource of 
wilderness. 

It was in this spirit that the conference Preparing to 
Manage Wilderness in the 21st Century, was 
dedicated. A follow-up to the 1988 National 
Wilderness Colloquium, the objectives of the 
conference were twofold: (1) to increase awareness 
and appreciation of the fu(1 range of wilderness 
resources, values, and management issues and 
solutions; and (2) to improve communication and 
cooperation among the wilderness community by 
providing a better sense of the respective roles of all 
involved in managing the nonrecreational wilderness 
uses. 

The many exellent presentations at the conference 
were given by a wide variety of speakers, including 
wilderness managers, educators, researchers, 
representatives of conservation and professional 
resource management organizations, and a 
representative of Gonpessional offices. The ideas 
and views of the speakers provided the foundation 
for a number of formal and informal group 
discussions during the course of the conference. 

The papers in this R~ceediflgs are the record of that 
eo&erenee, Bart 1 of the Prweedirrgs also conhins 
the keynote address of Jme Y m  md the "'Afhens 
Resolution,'h sstaternent s m m a ~ z i n g  &e findings 
and recommendations of the partkipmts of the 
conference. 

Mike McCIoskey, Craig AIlia, Ken Codell and Pat 
Reed, J o b  Peiae md Glenn Haas provide an 
overview of Ihe hgofimt nmecreational values of 
wilderness and their plxe in the pag, pfesent, and 
future of the Na~on. in  pa^ EI. In Bmt III, Reed 
Noss, Owen Wiflims, Naacy Briiver and S m  
Ponce, Keith C o ~ g a l l  md Kent Seheider, Dave 
Ross, Ed pe, Dave Passons md David Craber, 
Pat Reed and Liada Meriglimo, Frank Beurn, and 
Barbara McDonald discuss the management of 
wilderness for cerQia nomecreational values and 
uses. 

e Fege, Dave Hegeman, Jen Coffey, 
and Keith C o ~ g a l l  desc~be the positions of the 
federal agencies regadhg nrrrmagerneat of 
nonrecreational uses in wilderness, Jim Bradley, Joe 
Roggenbuck, Paul WelinpnZ, Steve McCool, Marty 
Sorenson, Jim Coufal md Jmes Absher address the 
roles that others may play in meeBing the 
management challenge in Parl V. It is with &gratitude 
to all the conference presenters, autbors, and 
sponsors that &ese papers dTie herein made available. 

During the conference, Kei& Codgall, Chief of the 
Bureau of Land Management" Branch of Wilderness 
Resources, humorously but conrectly expressed a 
concern about the title of the eoderence. He noted 
that we must begin to face eke problems of the 21 st 
Century now, and not wait 10 years wtil the year 
2001, With this premise we concm. Neither the 
problems nor Ule opportunities sf wilderness we face 
today will wait. 



A WILDERNESS PERSPECTIVE INTO THE 21st CENTURY: 
KEYNOTE ADDRESS 

Jane Yarn* 

Our purpose in attending this conference is to 
discuss and deliberate on one of my favorite 
subjects--wilderness. Wilderness protection, as 
wondefil as it is, has brclught with it new problems, 
particularly in management techniques. 
Nevertheless, it is really exciting to look back and 
reflect on how far we have come in the past 100 
years in the eflFort to protect our natural resources. I 
am so glad to have participated personally in this 
effort for the past 25 years. Lately, because of 
events such as Earth Day, new militant protection 
groups, greater public awareness of environmental 
problems, the environment being "in", and my own 
restlessness with the status quo, I have run the risk 
of t h w n g  about the future of the protection 
business, and have even formed some conclusions as 
to what we might see ahead. Tonight, I shall throw 
caution to the wind and do what most thoughgul 
people avoid md include some futuristic thoughts i~ 
my remarks. 

famous Hetc h Hetchy Val ley controversy, where 
"preservationist " and "conservationist " differences 
arose. This Act provided more promtion for lands 
under the clause, "use without impa 
Sierra Club and others successfully used this clause 
in the 1950s against the dam builders to prevent 
Dinosaur National Monment from being flooded as 
a result of damming the Colorado River, 

This protection of wildlands began to be more 
refined when Bob Marshall, Aldo Leopold, and 
others developed the idea of legislation that would 
replace unreliable administrative designations of 
wilderness with wilderness areas that were 
estabiished by law, and thus, hpregnable. The 
Wilderness Society was formed in 1935 and the 
executive director, Howard Zabnisear, drafted such a 
bill in 1956. When this bill finally passed in 19@, 
9.1 million acres of wilderness were designated for 
protection. 

Back arowrad 1886, people such as Muir, Marsh, and 
others were telling the nation, which acted like there 
was no end to our resources, that we should slow Wilderness protection, as. 
down and stop squandering our precious resources. 
We needed to put aside some of the rare wonders of wonderfa1 as it is, has brought 
nature for our descendants to enjoy as we have been with it new problems, partic~llarly 
able to, Luckily, there was enough attention paid to in management techniques. 
our environment to result in the formation of the 
h e r i c m  Foresm Association (MA). The AFA 
led the effort to Geate a ~residehtial authority to set 
aside lands to be protectd under the public aomain. 
This, af course, angered the timber industry, 
especially in the West where most of the protected 
forests existed, Nevertheless, Gifford Pinchot 
continued to wclsk on protecting forest lands. The 
Audubon Sociely and Bird Crimmel (founder of the 
Auduborn Socieq) led the eWFort to get the Park 
Proteelion Act of 1894 passed. In 1903, the group 
also helped establish Pelican Island, the first wildlife 
pseselsve. "]The Mquities Act of 1906 followed. 
n e  Na~onal Pwk Act was passed in 1916 after the 

The next landnnark: event is probably the book by 
Rachael Carson which c m e  to us in 
1962. Even th was a best seller 
and brought about a new approach to the 
enviromental movement, including laws to correct 
these assaults to our lifelines, the general public felt 
the job was done, that we were safe ficlm the ills of 
pollution, and that everything was going to be okay. 
The emphasis has now changed from protection of 
our land resources to a concern for the quality of our 
resources and, in pa~iculw, a cornem ifor hwm 

'Jane Yarn is Chair of the Georgia Chapter of The Nature Conservancy and a member of the Governing 
Council of the Wilderness Society. Served as Council Member, Council on Enviromental Quality Executive 
Office of the President. 



health. We now began to recopim the price we 
had to pay for the Indushial Revolution, which had 
given us seemingly unlimited conveniences and 
creatwre comforts. 

O W R  100 Y E m S  SINCE IT ALL BEGM: 
WHERE ARE 

About one-third of our land mass in the United 
States is public lands. From the original 9.1 million 
acres in 1964, the amount of wilderness has grom 
to about 92 million acres today. More than one-half 
of this is in Alaska and 95% is west of the 
Mississippi River. Half of all wilderness areas are 
national park lands. We have a pathetically small 
amount of Bureau of Land mnagement land in 
wildemess. Of course the exercise is not over yet. 
Much of our wilderness is seen as being used for 
recreation rather than for watershed protection, 
protection of genetic diversity, and the preservation 
of natural laboratories by which the deterioration of 
the man-managed world can be judged and perhaps 
stopped. These and other non-recreational uses will 
be addressed by others at this meeting. Can these 
lands be managed (or left alone) as islands 
surrounded by problems that are sure to effect 
wilderness? How can the wilderness be protected 
from these ehreats? Could it be that we cannot 
concern ourselves with these areas alone, but also 
the many other factors that may influence them? 

Some of these intrusions, would surely be included in 
the long list of issues we have to examine as we 
continue to look at the question of where we are 
today in the effort to clean up and preserve our 
environment, Even though we have accomplished a 
great deal in recent years, we still have major 
problems with the following: toxics, groundwater, 
drinking water, acid deposition, non-point source 
pollution, the economy, energy, and nuclear waste to 
name but a few. On the global front we have the 
"greenhouse" effect, ozone depletion, the deswtion 
of tropical rain forests (54 acres per minute), the loss 
of species, and population issues. As a result of 
getting deep into correcting these problems, we have 
fomd there were many more problems. 
Fdermore,  the problems we knew about were 
worse than we thought. 

What have we done? What are we doing? We have 
passed many laws that should have done the job, but 
they have not. However, without these laws we 
would not have come nearly this far. Lawsuits are 
the recourse of the dispossessed, and 
environmentalists are among the dispossessed in our 
country. Despite the fact that a great majoriq of the 
Anrerican people now want and are willing to pay 
for a more healthy enviroment, the size of the 
institutions thhrough which they must act are ahost  

insign8icant when compared to the govement arid 
the giant multi-national corgorations. The combined 
assets of all the enviromenal organizations in this 
c o m q  do not begin to equal the assets of one third- 
rate oil company. The ability to go to court evens 
these odds somewbat, and empowers ciGzens in a 
way that non-judicial medies  c 
led to the sertlement of many disputes out of court. 
Thus, with the awareness that 
c m o t ,  and will not, do the job, cibizas are getting 
into the act and using the courts to ensure that the 
agencies cany out their legal autkority. 

Along these same lines, we are also seeing an 
increase in public awmeness, Enviromental issues 
are no longer those to be discussed just mong 
environmentalists, but among people on the street, 
along with the politics and the weather. What a 
change this is! A large inerease in membership in 
environmental organizarions is being recorded, 
especially in the more co&on@tional ones such as 
Greenpeace. This awareness has surely been 
encouraged by the media, which is now reporting 
environmental issues again as they did the 1970s. 
The outrage is now aimed at corporations and 
govement for not being good citizens, for not 
obeying the laws, or even worse, endangering the 
lives of others. 

Another barometer displaying the increasing public 
awareness of the errwiroment is showing up in the 
fashion market. Exaqles include earth-tones, 
plastics recycled into earth forms for earrings and 
other pieces of jewelay; Frshing line made into 
bracelets and necklaces; and bones, moss, twigs; and 
limbs which are being used in desips. The fur coat 
mania is another p o d  example, with the threat to 
fur coat owners of paint being thhroh on them if 
they wear fur on the sweets. 

WHAT ABOUT THE FWURE? 

Thomas Lovejoy said, "Most of the great 
enviromental struggles will be eitfier won or lost in 
the 1990s ... by the next century it will be too late." 
According to Senator Albert Gore, "What is going 
on in the global environment is completely unlike 
anything we have ever experienced." I agree 
completely with botk of these satertnents. I believe 
that we will see an enomous increase in the concern 
about enviromental probleas, especially those 
problems which &eaten. human health and smival. 
In spite of this, it will be dmicult to change 
American lifesvles. However, f do feel arn energy. 
Something is approi~ching. SmeChirag that nwds no 
encouragement--it seems to have its o m  momen 
Could it be that we are moving from the "Industrial" 
Revolution into the "Envkomenlal" Revolution? 



I attended a symposium recently where the question 
of national defense was discussed not in m i l i q  
terms but rather in the context of the enviroment, 
education, heal&, and ecmomy. It was very 
exciting to hear discussions about issues that really 
count without having to waste ow resources on 
preparalion for wars--wms that are now more 
pointless than ever before, and which certainly 
would be a no-win situation for everpfbody. There 
are new and exciting things bppening aromd us, 
md I believe there are a lot more to come. 

New, creative initiatives are bumling-up and there is 
a greater urgency to local problems. Federal 
influence has declined due to c h r o ~ c  budget deficits, 
a continued pmmeling of federal agencies, and 
partisan stalemates between the executive and 
legislative branches. 

The next decade will see local and global problems 
as primary concerns. Local issues involve the 
despoliation of the i ediate environment-- 
poundwater contamination, air pollution, toxic 
poisoning, and contamination of food by pesticides. 
Global issues pose a darrger to human habitation of 
the planet. Such global issues include global 
warming, climate change, the gree&ouse effect, and 
ozone depletion. 

Environmental hsues are no 
longer those to be discussed 
just among 
environmentalists, but 
among people on the street, 
along with the politics and 
the weather. 

I believe we can expst more enviromental 
disasters such as Bhopal, Chernobyl, aad the &on 
Valdez. Acid-deposi~on, degrading water supplies, 
and air qiuality dete~oration will all call for 
corrective measures. "he public is going to be there 
demanding change. disposal of garlPage and the 
lack of adequate ladfills will require that we take 
measwes to recycle and be less wastedirl, The 
"throw-away" society will begin to give way to a 
more consemhg society. More radical solutions to 
enviromental probkms will find broader 
acceptance, as &e~e will be more support for grows 
that advocate d i r ~ t  aegon and co&ont.ational 
tactics. 

the world population, the strain on natural resowes 
will be unprecedented. Gus Speth, president of 
World Resources Institute, said, "We are reaching 
the saturation point globally as world population 
escdtates to a projected increase from five to ten 
billion people by 2050." The users, especially those 
who will benefit economically, will be better 
organized and even more determined in demanding 
their rights to exploit public resources. 

Our leaders will soon recognize that they are an 
important part of the problem. The public will begin 
to point this out to them. We do not have a single 
world leader that has put priority on enviromental 
issues. They must recognize that the threat to our 
environment is far more important than the threat of 
nuclear war, missile-gaps, "Star Wars," crime on the 
streets, the national debt, the foreip trade deficit, 
communism in Nicaragua, world hunger, the current 
state of the economy, or any number of the other 
issues that occupy the front pages of our daily 
newspapers. I predict we will have more "green" 
tickets in the political races, as well as public 
pressure through the courts to achieve some of the 
demands for a cleaner place to live. 

Gaylord Nelson says, "Public lands issues are 
becoming a smaller and smaller piece of the ever- 
expanding environmental pie." As the population 
continues to move more and more to urban and 
coastal regions, they distance: &emselves more from 
the federal lands. Therefore, federal lands shall be 
looked on as a quality-of-life issue, except perhaps 
by Westerners. The wilderness designation process 
is coming to an end, with RARE I1 forest wildemess 
legislation being almost complete, except for Idaho 
and Montana. Furthermore, the Bureau of Land 
Management wilderness designation process is 
reaching legislative fruition. 

Well, back to the purpose of this event, which 
addresses wilderness issues and how to deal with 
them in the best way. I would suggest to you that 
these areas are not exempt from intmsions from the 
many other problems mentioned tonight. So, like it 
or not, I believe these other issues have to be 
brought into the deliberations. How do they fit into 
the management equation? How much of this other 
must we w o q  about? How will they affect the 
wilderness? How can we measure or judge before 
irreparable damage is done? 

I shall anxiously await the results of your 
deliberation and look fonuard to learning from the 
experts. Thank you for having me, and best wishes 
to you in your work here. 

Conflicts over namaf ressmces will insrease and 
become more irntessse, Wi& lfhe expected kcrease in 



THE: ATHENS RESOLUTION 

Preparing to Manage Wilderness in the 21st 
Century: A Conference was very h i m 1  in terms 
of informing participants as well as generating new 
il-leas. At the close of the conference, participants 
were asked in small poups to share their thoughts 
on improving awareness and management on the 
nomecreatisnal uses and values of wilderness. The 
most common findings and recommendations, in the 
form of a joint conferewe resolution, were compiled 
for distribution and publications in the proceedings. 
That joint conference resolution, the "AUlens 
Resolution" follows below: 

THE ATHENS RESOLUTION 

WHEREAS, the Society of American Foresters' 
Wilderness Management Working Group; the USDA 
Forest Service, Southeastern Forest Experiment 
Station; the Bureau of Land Management; The 
Wilderness Society; and the University of Georgia 
co-sponsored Preparing to Manage WiUerness in 
the 21st Century: A Conference held at the State 
Botanical Gardens, Atheits, Georgia on April 4-6, 
1990; and 

WHEREAS, the Gonference was a public forum to 
improve awareness and knowledge of the values, 
issues, and management of nonrecreational uses of 
the National Wilderness Presewation System; and 

WHEREAS, the Conference was anended by 
wilderness managers and researchers, educators, 
students, conservation and professional forestry and 
natural resource organization representatives, and 
the general public from across the Nation; and 

WHEREAS, it was recognized that by Act of 
Congress the psewation of an enduring resource of 
wilderness is a bene$t to the American people of 
ywsent and fgmre generations, and also that 
wilderness has maltele and equal public purposes, 
r"ncIuda"~1g recretrri~~al, scenic, scientific, educalional, 
conservation, and lzistorical uses; and 

WHERUS, it was achowledged that ~~i ldemess  has 
rich philosophical, political, scientgpc, spiritml, and 
other cultural foundations; and 

WNERErAS, it was achwledged that human 
activities within and outside wilderness m y  threaten 
the preservation of wilderness and thus necessitate 
the management of wilderness in order to protect and 
rehabilitate wilderness chracter; and 

WHEREAS, it was acknowkdged that the 
management of wilderness for recreation and 
nonrecreational values requires a partnership among 
Federal agencies, conservtl~on and professional 
forestry and nan~ral resource organizations, schools 
and universities, and the general public; and 

WHEREAS, a number of opportunities to improve the 
management of wilderness, especiaEly fir 
nonrecreational purposes and uses were identifled; 
and 

WHERmS, participants of the Conference wish tu 
express their findings and recommen&tions 
concerning wilderness and its nonrecreational values 
through joint resolution, no hereby 

RESOLVE to most strongly recommend that the 
Society of American Foresters 

( I )  adopt a comprehensive land ethic 
statement in its Code of Ethics; 

(2) adopt a policy recognizing wilderness as 
a national resource lzaving multiple 
public purposes as stated in the 1964 
Wilderness Act and other signlpcanr 
forest and natural resource legislmi~n ; 
and 

(3) develop fcrrmal partnerships with Federkld 
agencies, conservation and profissional 
forestry and natural resource 
organizations, and schoob and 
urtiversities to improrfe public d;rHfareness 
of wilderness and other consen,~tion 
values; and 

WHEREAS, it w~as acknowledged that wilderness also RESOLVE to most strongly recommend f i 2 ~ r .  the 
has outstanding value to preserve the natural Forest Sew ice, National h r k  Service, Fish and 
biological diversity of the Nation's plant and animal Wildlife Service, and Bureau of k n d  Management 
species and representative ecoJatstem, to presewe 
oppo~.runI"tr'es for spiritual experiences bound with ( I )  create job series for wilderne~~ 
Harure, w ~ d  to presewe opportunities for the management, incEuding edacat2'snskl 
develqment and rehabiliration of the human requiremerats and saandards of 
pote~ztial; and 



aceotrbrlt~b2"%iq~ lzrad promote in- 
sewice aahing; 

(2 ctlmple:d)t& separate, c~mprehensive 
management' guidance plans for 
every wilderness atilizing 
intea-.dr'scipli~a~-~" teams clnd adoption 
of rkne Lirvttts of Acceptttble Cdulnge 
(eAG) planniitg profess f ir all 
wilderness values; and 

(3) rlrtcrecrse research into all aspects of 
wr'lderptess v~ lues  and mnagement; 
and 

(4) implement the recommended actions 
of the 1985 "Five- Year Wifder~ess 
Management Action Progwm," with 
partkular emphasis on intertkgency 
coordination ~rnd c~pn~istency, 
developing iaterda"sc@lina~y 
wilderness management training and 
convening a task force revkw of the 
Management Action Program; and 

(5) develop fomal ptkrt~erships with 
conservation a~ld professional 
forestry and natural resafircez 
organizations, and schools and 
universities to impmve pablic and 
B;ederb?il agency awareness of 
wilderness and otlzer conserrjation 
vakaes; and 

RESOLVE to most strongly recommend that the 
fition' s schools and universities 

(I) include basic environmental educmion 
courses in primary, secondary and 
college-level curricula; and 

(2) increase foresv  and natural resource 
student exposure to wilderness values 
and maraagment theory and techniques; 
and 

RESOLVE to most strongly recommend t h t  the 
Congress of the U'ntied States 

( I )  assist Federal agencies in their 
wilderness management responsibilig by 
allocating funds suflcient for highest 
quality planning, mnagement, training 
and education, and research; 

(2) where appropriate, speciB significant 
nonrecreational values in wilderness 
designation legislation; and 

(3) consider the adequate presewation of 
representative ecosystems of the United 
States as an objech've in the completbn 
of the National Wilderness Preservation 
System. 

Is/ Patrick Reed, 
Conference Chairperson 
Athens, Georgia 
April, 1990 





PART 11. The Place of Nonrecreational Values of Wilderness in the 
Past, Present, and Future 





EVOLVING PERSPECTIVES ON WILDERNESS VALUES: 
PUTTING WILDERNESS VALUES IN ORDER 

To manage wilderness well, one must understand "which," just "why." Furthemore, this taxonomy 
why people want to have wilderness and what they does not attempt to deal directly wi& questions of 
are seeking to find there. Attempting to answer this to do in managing tfiem, though there 
question has always involved a complex and elusive that can be & a m  fmm the valuations. 
inquiry into deeply held beliefs that reflect various It is in the context of management that one looks at 
strands in our culture. A growing literature exists on scriptive directives; they provide the 
this subject. , but I do not deal wi& them here. 

However, there is a need to draw these elusive 
thoughts together into a coherent picture and to 
mderstand their evolution. One needs a shofimd 
way of referring to them and to see which ones are 
the primary and which the subsidiq ideas. In 
short, practical managers need a ta_lronomy or 
schema for srganizirmg a d  classifying these ideas. 
Because of the rich, cultural associations of these 
ideas, they resist being pigeon-holed and indeed 
cannot be in the final analysis. But one gains 
overall understanding by organizing them and indeed 
better understands how they reflect our culture. 

Now various bases have been suggested for 
taxonomies, Over a year ago, the Soutfreastern 
Experiment Station sponsored a conference on the 
non-recxeational values of wilderness, and many of 
us elaborated there on the non-r~reational values of 
wilderness and c m e  to see that recreation is 
declining in its importance in the scheme of 
.cNildmess values. One could try to use recreation 
as a classifying concept. After reflection, though, it 
strikes me that recreation's presence or not only 
adds up to a distinction and does not constihte a 
fundamental primiple of orgmiza~ora. h other 
words, it enables one to sort valuations into two 
piles, but little more. 

It should also be admitted that there is no definitive 
Linnean system for organizing such ideas. Indeed, I TO manage wilderness well, one 
have explored diEferent ways of organizing these 
rationales for wilderness over the years and have put must understand why people want 
forth two different schemes in the last year alone. to have wilderness and what they 
However, in this paper I will attempt to set forth the are seeking to find there. 
most comprehensive scheme I have been able to 
think of (table 1). I have attelnptd to ad&ess a 
number of questions put to me by Patrick Reed and 
have c a m  heavily on a summary of valuations he Slmil;trty, one can reflect on the fact &at a 
prepared based on a search of the literame. distincgon exists between. those values &at aye 

At the outset, we should be clear about what impllicit 
questions we are addressing in hese effo&s. m i s  
taxonomy addresses the question of WHY--why 
people want wilderness. Descriptive characte~stics 
of wilderness address the implicit question of 

TCH--which areas qualify as wildemess; this 
taxonomy does not dkectlly address questions of 

totally dependent on wilderness and those that are 
commonly associated with it but which may be 
fomd elsewhere, too. hdeed, LE have exmined a list 
of witdemess values and m irrclbeb to &~ &at 
most of them are associated and not dependent (and 
some are merev irncideatai). Again this disthction 
does not provide an organizing principle that allows 
one to sort values into a series of related groups. 

*Ghaimm, Sierra Club. 
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A good organizing principle for classification allows 
one to sort like ideas into categories and to see 
relationships along a line of progression. To date, 
two organizing principles have suggested themselves 
to me, One is to organize ideas in terms of 
utilitarianism and the degree to which the ideas 
either reflect highly utilitarian values (i.e., 
anthropocentric values), or move in the opposite 
direction toward biocen~c and a e r e n t  values. I 
set forth a scheme along these lines at last fall's 
celebration of the 25th iversary of the Wilderness 
k t .  That eBofi, however, left dangling questions 
that Patrick Reed has raised about the differences 
between uses, benefits, and values. To address those 
distinctions, I am now setting forth an alternative 
scheme built a r m d  those concepts but which 
embraces some of my earlier scheme and also goes 
further and includes more values (based on Reed's 
literature review). 

The meanings associated with 
wilderness keep growing in 
richness and subtlety. 

This scheme is based on the principle of 
concreteness as opposed to abstraction. Those ideas 
which are most abstract and idealistic are at one end 
of the spectrum and those which are most concrete 
and mundane are at the other end. In this scheme, a 
value is a more abstract concept; a benefit is a less 
abstract one, and a ggg is a more concrete notion. A 
value is regarded as a reason, rooted in philosophy 
and culture, for wanting wilderness; it can be held 
both by individuals and society. A benefit is 
regarded as an advantage enjoyed by society 
collectively and usually has a more practical 
orientation. A is a way individuals or groups 
utilize wilderness to gain satisfactions, and the use 
can be vicarious and off-site as well as on site. 
There are linkages between these categories with, for 
instance, some of the uses drawhg heavily upon 
values for their inspiration. Curiously, the benefits 

seem to stand somewhat by themselves. The answer 
may be found in the realization that they represent to 
some degree potential uses by society, not by 
bdividuals, or raiher &eoretied uses by si~ciety 
collwtively, 

As I have classified ideas in terns of this scheme, I 
have also looked--at least in a cursory way--at the 
historical origins of the ideas. As one might expect, 
most of the more biscentric reasons for valuing 
wilderness are of recent origin (i.e., in the last 30 
years), whereas most of the more mthropoeenhric 
reasons are rooted in om cultue and go b x k  at least 
to the 19th c e n w .  Most of the ideas regarding use 
emerged in the mid-20tb cenhuy, though a few are 
older. In my text, I indicak the decade of 
emergence in parentheses by each item; this is the 
time when I perceive the idea began to gain 
currency, though someone may have planted the 
seed earlier. In the future, it would be useful to 
document the origin md emergence of each more 
explicitly, 

In l o o b g  over the dates shown, it is sfriking that 
this font of ideas keeps nourishing such a rapidly 
expanding literature and culture. The meanings 
associated with wilderness keep growing in fichness 
and subtleq. 

In this taxonomy, 1 am sure I will not have 
accounted for every idea and every nuance. The test 
of the validiv of the system will be whether it can 
accommodate new and additional ideas and stand 
elaboration. I hope it can and that it ,makes sense 
and will be found uselttul. 

But even if it does not, at the very least I hope it 
r reflection on the various reasons that 
wilderness has become so d 

that my effort prompts someone else to 
work fwwmd. 

Table 1. A proposed taxonomy of wilderness values. 

I, VALWS (Philosophical reasons for wanting wilderness.) I 

A. Biocentric Reasons (Values accruing to nature.) 

1. Inherent Reasons (1980s). Those reasons needing no articulation md whkh reflect the notion that 
wilderness is valued "because it is there.'' 



2. Freedom For Nature (1970s). This is the idea that rights inhere in the wild things of the planet to go 
their o m  way mfrarnnaelled and unfettered by our species (homo sapiens)--that they have a right to their 
freedom and the dipity involved in its exercise. Wilderness is the place where this freedom finds fullest 
expression. Phrases are used in this connection refe g to wilderness as a "reservoir of freedom for 
biota" and as "regions of wolo@cal freedom." 

3. Evolutionary Destiny (1960s). Wilderness is the place where evolution can still work to bring forth new 
species, where gene pools are diverse enough and ecosystems healthy enough for evolution to produce its 
wonders., Mere biota can find their separate destinies as evolution unfolds. 

4. Sharing The Planet (1890s--e.g., Muir). This is the idea that humanity shares the planet with other forms 
of life and that these forms need their hornelands, which are wildemess, It is the part that belongs to 
them, though they are co-tenants with us elsewhere. 

5. Refugia (1980s). Wildemess is a refugium for all of the species that survive there and can re-emerge 
again if given a chance, 

6. Memorial To The Unspoiled (1980s). Wilderness memorializes all of the wildness of the earth which 
has been lost; it is a symbol of hope in a degaded world because it remains unspoiled. 

B. Anthropocentric Reasons (Values accruing to homo sapiens as an expression of culture.) 

1. Ethical Reasons (1940s--obligations to nature). Wilderness is the object of feelings that our species has 
ethical obliptions of restraint and humiliv toward nature, and wilderness is the fullest embodiment of 
nature. The feelings draw upon Schweitzer's idea of "respect for life," Leopold's "land ethic," and E.O. 
Wilson's idea of the "brotherhood of life" (1980s). Humility and restraint are indicated because our 
species is not 'wise enough to presume to plan how the whole planet should work; we do not know 
enough to interfere in eveuthing. As we face the mysteries of wilderness, we often do not even know 
the right questions to ask. We will make everything worse if we insist on remaking all in our own 
image--to reflect ow passing inzperatives. We should not act like gods. 

2. Religious Reasoas (1830s--e.g., Bryant and Emerson). Wilderness is a place of religious significance or 
solace; it is a place to seek a spiritual experience--a place to celebrate, realize or reinforce a sense of 
connection with all things of an ultimate nature and of being subject to greater powers (e.g., "Temple of 
Nature," "nature as a manifestation of God" (Thoreau)); some now see evolution as the way in which God 
continues the process of creation. 

3. Esthetic Inspiration (19th Centwy). Wilderness has also served as a source of inspiration and subject for 
those who create art (e.g., Catlin, Moran and Church), literature and music and has shaped culture in the 
process. 

4. Intellectual Traditions (18th and 19th Cenhrries). Wilderness as a pure expression of nature has been the 
setting for various political theories such as "primitive utopianism," "re ing to nature," "the simple life" 
(Thoreau), "a place of freedom" (Thoreau), "idealization of the commonplace" (Whiman), "threats to 
nature" (Marsh), and as the ultimate source of freedom from oppression and industrialism (Nash 1982). 

5. Historic Symbol (1950s). 
a. Wilderness is a reminder of what having a frontier meant in shaping American culture: 

--'lcrucible of Annerican character" (Nash); 
--symbol of mtioaal pride in America's scenic pndeur;  
--synzbol of what once was a place to build a better life (Steper 1960s). 

b. It is also a contmporary symbol: 
--a symbol of identification with nature fKRopf 1987)--"oneness with nature"; 
--a symbol of our biological roots--of our evolutionary past; 
--a symbol of stewardship decisions and embodies anti-anthropomorphism. 

6. Nurturmce (1970s). Wilderness is valued because it has the capacity to nurture human development (see 
uses below, especially "personal development"). 



TIE, BENEFXTS TO S O G E W  (Collstive advantages.) 

A, Intangible. 

1. Source of Survival. "In wildness is the preservation of the world" (Thoreau). 

2. Sustainer of Culture. (e.g,, of the values set forth in section I-B above.) 

3. Options For Future Generations (1950s). 
a. A place to enjoy; it has been saved for their use. 
b. Reversibfe decisions: some reversible land use decisions are left for future generations to re-visit 

should ltfiey care to. 

4. Disaster Hedge (1980s). Wildemess areas provide a hedge against ecological disasters by serving as 
bHers. 

5. Stewardship Training (1970s). Wilderness designation trains citizens in far-sighted stewardship and 
public decision-making. 

B. Tangible (Protects future well-being of society.) 

1. Non-Economic Benefits. 
a. Breaking up development. (1980s--Australia) Wilderness areas break development up into blocks which 

are less oplpressive. 
b. Altemative supplies (1980s--Australia). Designation of wilderness provides a spur to finding alternative 

supplies of namal resources and saves time in the transition process. 
c. Ecological services 

(1) Reservoir of normal ecoloeal  processes. (Nash) 
(2) Air quality (1980s). Wilderness areas provide improved air quality to nearby areas. 
(3) Geophysical function (1980s). Vegetation in wilderness areas helps to moderate and improve 

weather and climate Ehrough conbibuting to cloud moisture and serves as a carbon sink which can 
offset emissions of carbon dioxide and mitigate global climate change. 

(4) Watershed Service (1880s). Wilderness contributes a pure and steady flow of water to downstream 
axeas, reduces floods, and provides places to re-charge aquifers. 

2. Econornic Be~lefits. 
a. Emergency resources (1950s). While wilderness designations are expected to be penqanent, decisions 

can be reversed to allow access lo resomrces in them in cases of emergency. 
b. Spin-off benefits (1980s). Wildemess areas may serve as valuable backdrops for resorts and 

occupancies located on adjacent lands, enhancing land values and tax revenues. Resort communities 
may thrive by proximity to wilderness areas. 

c. Recreational expenditures. Wildemess use prompts expenditures by recreationists visiting them, both 
for equipment and while traveling enroute. These outlays benefit the economy. 

m, USES 

A. For Introspective Experiences. Wilderness provides a setting to search for experiences which are profound 
because: 
--they involve visits to sacred sites; 
--they involve "self-other" experiences ("other" being connections with God, things felt to be sacred, or that 

change one's life: or world viw);  
--they are contemplative or reflective (without the distractions of technology and society) and evoke feelings 

of wonder, inspiration, or connection with other life forms. 

B. For Scierace and Research. 

1. Baseline Contrsl Plob (1948s). Wilderness provides benchmarks to compare against disturbed areas to 
understand ecological change; to demonstrate how normal, healthy land maintains itself (Leopold 1941). 

2. Pursuit of New Knowledge. 



a. Non-intrusive (1950s). 
(1) Wildemess provides an ideal place for r e s m h  into species diversity, habitat needs, life cycles, 

forest succession, and eeology. It is a place where new discoveries can still be made by 
systematis$. 

(2) It is a place to learn about inter-connectedness. 
(3) It is also a place to obtain documentation of events connected with artifacts remaining 

there (history) and can serve as a laboratory for social science research (e.g., on wildemess users). 
(4) Wilderness preserves options for future researehers to obtain answers to questions we do not yet 

know how to ask. 
b. Intrusive. Some knowledge is gained in wilderness areas by intrusive means such as: 

(1) with snow-pack and weather monitobg equipment placed there (1960s); 
(2) and through excavations of small areas (1980s) for purposes of archeological or paleontological 

research, 

3. Gene Banks (1960s). Wilderness areas can serve as banks of genetic diversity (both among and within 
species) which can serve many scientific purposes. 

C. For Wildlife Habitat. To provide an undisturbed setting for plants and animals to thrive without having to 
compete with human ambitions. 

D. For Education and Outdoor Learning. 

1. Nature Study (1960s). Wilderness is an ideal place to study nature, ecology and evolution; to satisfy a 
quest for understanding or satisfy curiosity. 

2. Environmental Education (1970s). Wilderness can be used for environmental education programs, 
particularly to instill a sense of individual responsibility. 

3. Wilderness Skills And Training (1970s). Wilderness is a place to impart wildemess skills (navigation, 
self-sufficiency, and survival). 

E. For Personal Development. 

1. To Stimulate Creativity (1980s). Wilderness is a place well suited to stimulating creativity. 

2. To Develop Character (1970s). Wilderness is used as a place to develop character (sep-esteem, 
confidence, competence, achievement, independence and being willing to take responsibility) through: 
a. gaining self-discovery and awareness (self-concept); 
b. self-realization (self-actualization); 
c. learning to relate well to others (cooperation); 
d. and by learning to take risks (useful in business). 

3. Therapy (1960s--e.g., S.Olson). Wilderness (as a place for therapeutic camping) can be used as a place 
to restore mental and physical health (rehabilitation for the disabled); it is a place to be free of social 
repressions (Marshall 1930). 

4. Msirataining Health (1960s). Wilderness is utilized to maintain health through gaining physical exercise 
(fitness) and mental refreshnnent by escaping from the daily patterns of life (reduced tensions). 

F. For Enjoyment (now or in the future). Wildemess is a good place for: 

1. '"owing It Exists." Regardless of whether one uses it or ever intends to, 

2. Escaping Noise And Crowds. To obtain solitude, tranquility, isolation, and privacy. 

3. Enjoying Nature. Gontac t with unadulterated expressions of nature. 

4. Celebration (1980s). 4 s  a place to celebrate the values associated with wilderness. 



5. Natural Beauty (1870s). As a place to enjoy natural beauty and enlarge one's capacity for inspiration 
and wonder; a "place of perfect esthetic experience" (Marshall 1930). 

6. Outdoor Adventure (18th and 19th Ceatrrries). As a place to seek danger, challenge, advenme md 
freedom in an wonfined and wnpredictable enviroment. 

7. Wilderness Sportskecreation. (often with companions where sociability is imporrant, and 
providing opportunities for leadership in group sports). 
a. Non-consumptive (1960s). As an ideal place for hiking, backpacking, nature observation, 

momtaineering, river canoeing, caving, etc. 
b. Consup tive (1920s). ace for angling, pack hunting, enjoying campfires (firewood), and 

gathering @edes, nuts, mushrooms, and edible plants). 
ng: pre-established floatplane and motorboat use. 

G. For Subsistence. 

1. Non-natives. Wildemess can provide a source of food for subsistence (e.g., meat from hunting). In 
rare circumstances it may play a role in swival too. 

2. Natives (1970s). In Alaska wilderness is used as a some of food and material by nalives livhg 
traditional life styles. 

He For Economic Purposes. 

1. Less Commercial Uses (serving public purposes too). Wildemess can be used as a some of: 
a. Gene stocks (1980s). By propagators who collect seeds and tissues; some of these can be used for 

medicines. 
b. Water Supply (1920s). Wildemess provides clean and dependable flowage for downstream water users 

(e.g., municipal and irrigation). 

2. More Comnnnercia1. 
a. Conforming (conforming to wilderness ideals): 

--packing and guiding services (1920s); 
--rafting services (1970s); 
--scenery for commercial photography and advertising; sells film and cameras. 

b. Non-conforming (contrary to wilderness ideals, but legal in the United States under the Wilderness Act 
of 1964): 
--grazing by cattle and sheep (pre-established allotments); 
--trapping; 
--mining on established claims (filed prior to 1984); 
--inholdings and occupancies on them; 
--pipelines and transmission lines (in some: autha~zing stamtes); 
--water projects (pre-existing or with nesidlential autkror-izatlon); 
--navigation and cornmication e y i p e n t .  



CONGRESS OR THE AGENCIES: 
WkIOXL RULE WILDERNESS IN THE 21ST CENTURY? 

ABSTRACT as Aspinall intended, but it has created a process by 
which wildemess remains almost continuously on the 

The level of Congressional involvement in wilderness agenda of the House Interior and Senate Energy and 
management has increased signvcantly since 1964. Natural Resources committees, providing multiple 
Evidence for this proposition can be found in opportunities for Congressional involvement in 
authorization measures, appropriations measures, wilderness management. 
and oversight activities. Increased Congressional 
involvemer-1t is consistent with the view that 
wilderness politics has undergme a shift fiom what 
Theodore Lowi has called the distributive arena to 
the regulatory arena. Further application oflowi's 

The WZderness Act and the 
policy typology facilitates educated spectslation about legislation of the subsequent 14 
the .future politics uf wilderness management and the years demonstrate a reluctance on 
role of agency professionals in thar future. 

mCHANI[SMS FOR CONGRESSIONAIL, 
CONTROL 

Broadly speaking, Congess has two overlapping 
mechanisms for the control of adnninistrative 

the part of Congress to overrule 
the wilderness management 
decisions of the land management 
agencies. Beginning with the 
96th Congress in 1979 that 
reluctance has been far less 

agencies: legislation and oversight. apparent. 

Legislation itself takes two distinct and important 
forms: autfiorizations and appropriations. In overly 
simple terms, the former provides an agency with 
the legal authority to accomplish a task, the latter 
with the money to do so. In practice, appropriations 
measures may attach strings to the money provided, 
thus altering the agency's legal authority and 
clouding the distktion between the two types of 
legislation.' 

In the case of wilderness, the role played by 
authorization and appropriations measures 
resgec tivel y has been influenced by compromises 
enshrined in, the Wilderness Act (PL 88-577) itself. 

Fkst, Congressman Wayne Aspinall, chair of the 
hterior Committee, was able to insist that every 
wilderness area established under the authority of the 
United States be established by act of Congress 
(Allin 1982). The requirement of Congressional 
apprwsll has not kept the wilderness system small, 

A second compromise required to secure passage of 
the Wilderness Act is manifest in Section 2(b), 
which provides that no appropriation shall be 
available for expenses of the wilderness system per 
se. This provision ought to have rendered 
wilderness a relative nonentity in the appropriations 
process and insulated wilderness management from 
oversight by the appropriations c 
recent years, however, the appropriations process has 
become an important avenue for Congressional 
supervision of wildemess management. 

hportant as they are, authorization and 
appropriations laws do not exhaust the Congressional 
arsenal. Non-statutory control of admrinis&ation is 
called Congressional oversight. The oversight 
concept is broad enough to embrace fcrmal 
manifestations like Congressional investigations, 
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committee wersight hearings, and General 
Accomting Ogaice reports and the less formal, less 
smctured intenventions of individual members of 
Congress as they attempt to placate politically 
important group interests or service the concerns of 
individual constituents. With. so many statutory 

ities to work its will, one would &ink that 
oversight activities would be 
members of Conpess, but there has been action on 
this front as well. 

In the paragraphs that follow, 1'11 examine 
authorization measures, appropriations measures, and 
oversight d v i t i e s  in . Each area of activity 
provides evidence that Congress has evolved from a 
relatively laissez-faire approach to wildemess 
management to a posture of greater involvement. 
The transition from the early period to the current 
period is marked, symbolically at least, by passage 
of the Alaska National Interest Lands Conservation 
k t . '  After presenting the data, I'll attempt to 
explain why this shift has taken place and what it 
pohtends for the future. 

NT DIRECTION IN 
AUTHORIZATION STATUTES 

Let us look first at authorization measuses begiming 
with the Wlderness Act itself. Important as it was, 
the Wilderness Act was remarkably effective in 
preserving the status quo ante regarding wilderness 
management. It designated only 9.1 million acres of 
wildemess, and each acre had already been 
designated by the Forest Service under its U- 
regulations. M e r e  the Forest Service had 
demonstrated ambivalence by leaving areas classified 
as pnimitive under the old L-20 Regulation, Congress 
sanctioned that ambivalence by callhig for further 
study, exactly what the Forest Service would have 
done without the Congressional mandate. The 
general prohibitions concerning commercial 
enterprises, permanent roads, motor vehicles, and 
buildings reflected the existing policy of the Forest 
Service as set forth in the U-regulations. 
Furthemore, the stamtory exceptions allowing 
specified use of motorboats and aircraft, continued 
grazing, and special management for the Boundary 
Waters Canoe Area reflected identical or nearly 
identical exceptions previously established by the 
Forest Service. In terms of wilderness management, 
the Wilderness Act's major break with precedent 
was its cautious prohibition of prospecting some 20 
years in the fume. Since the Forest Service lacked 
authoriq to regulate prospecting, the prohibition 
repudiated no agency policy. 

The Wilderness Act and the legislation of the 
subsequent 14 years demonseate a reluctance on the 
part of Go~lgess to ovemle the wilderness 

m a n a g e m  decisions of the land managemem 
agencies. Beginning with the 96th Congress in 1979 
that reluctance has been far less apparent. 

I base these co~tclusions on a content analysis of 
wildemess-related authorization measwes shce 
1964.' There were a total of 128 such measwes 
through December 31, 1988. I have examined each 
to determine the rate at which Specid Manngeazent 
Provisions (SWs)  appear and whether those S W s  
enhance or reduce the discretion of wilderness 
managers. For the y q o s e s  of this mzlysis an S W  
is any provision of law that alters managerneat for 
one or more wilderness areas? I coded each SPvZP as 
discretion-enhancing or discretion-reducing according 
to the follovving formula: An S M P  is discretion- 
enhanchg if it (a) grants discretionary authority to 
wilderness managers beyond that provided by the 
Wilderness Act, (b) withdraws a private rigl-rt to rpon- 
wilderness use of a wilderness area, or (c) withdraws 
the right of a govement agency, other than Ulae 
managing agency, to non-wilderness use of a 
wilderness area. An S W  is discretion-reducing if it 
commands a specific wilderness management activitgr 
or policy? 

The Laissez-faire Period, 1964-1978 

Between 1964 and 1978 Congress passed 67 
wilderness laws (Table 1). True to the expectations 
engendered by the Wilderness Act's mandatoay 
review language: Congress devoted most of its 
energy to wilderness allocation, substantially 
increasing the size of the wilderness system and 
often establishing wilderness areas larger than those 
recommended by the land managemelpt agencies. 

Congressional concern for wildemess rnmagement 
was less fi-equent. Twenty-one of the 67 wilderness 
laws passed prior to 1979 contained S W s  with the 
percentage rising fairly regularly from the beginning 
of the period to the end. Of the 45 distinct S W s  
within this body of legislation, 42 percent were 
discretion-enhancing and 58 percent discretion- 
reducing. 

The greatest attention to wilderness management was 
elicited by discussion of what became the so-called 
Eastern Wilderness Act of 1975 (PL 93-622). Ln the 
Forest Service and in the agriculwe committees of 
Congress, there was much support for a system of 
"wild areas" as an alternative to wildemess in the 
East. Such an approach would have served tRe 
Forest Service' s purity policy7 and the jurisdictional 
interests of the proponent cormnittee?;, but the 
interests of the enviromental lobby md the intehor 
committees prevailed. In the end the Eastern 
Wilderness Act had little impa~e on wilderness 
management. 



Table 1. S tatutory measwes excluding appropriations, 1964- 1978. 

Congress Total Laws Laws Golmrjb (d) 
(years) wilderness creating or with as a. 

related enlargng S W s  gercen&ge 
laws wilderness of 

areas 
(a) (b) (c) (d) (el 

90th 6 
(1 967- 1968) 

91st 6 
(1 969- 1970) 

92nd 17 
(1 97 1 - 1972) 

93rd 11 
(1973-1974) 

94th 13 
(1 975 - 1976) 

95 th 14 
(1 977-1 978) 

Total 67 
( 1964- 1978) 

The legislative history of the Endangered American 
Wilderness Act of 1978 (PL 95-237) provided a 
thorough airing of views on the Forest Service's 
purity policy. The act's passage was an implicit 
rejection of the Forest Service view that the "sights 
and sounds of civilization" disqualified an area for 
wilderness status, but the act itself was silent on 
issues of general wilderness management. 

Congress's most important foray into wildemess 
management during this period may have been the 
Glean Air Act hendments  of 1977 (PL 95-95). A 
complex system of regulation was imposed to 
prevent significant deterioration in relatively clean 
airsheds. Wilderness areas greater than 5,000 acres 
were given stamtory protection as class I (minimum 
de~adagon) areas, and wilderness managers were 
charged "to protect [their] air quality related values 
(including visibility)" (9 1 Stat. 736).& 

More narrowly focused S W s  passed during this era 
withdrew specific wildemess areas from application 
of the mining laws: canceled previously existing 
rights,'' and granted management authority--generally 

involving land acquisition--beyond that conferred by 
the Wilderness Act." 

Serious efforts to micro-manage the wilderness--that 
is, to impose relatively specific management 
direction for specific wildemess areas--were rare 
between 1964 and 1978. In July 1976, the Alpine 
Lakes Area Management Act (PL 94-357) directed a 
special study of the Enchantment Area of the Alpine 
Lakes Wildemess, "to explore the feasibility and 
benefits of establishing special provisions ... to 
protect its fragile beaup, while still maintaining the 
availability of the entire area for projected 
recreational demand" (90 Stat. 908). The following 
year a diverse group of Idahoans assembled by 
Senator Frank Church hammered out a compromise 
involving a number of special management 
provisions for the Gospel Hump area, md tkese 
became Section 4 of the Endangered American 
Wilderness Act of 1978. The s m e  act ovemled 
previous law, allowing the less restrictive provisions 
of the Wild and Scenic Rivers Act (PL, 90-542) to 
govern management of the river corridor in the Wild 
Rogue Wildernes~.'~ 



The Interventionist Period, 1979-present 

Congressional involvement in wildemess 
management was markedly greater in the period 
between 1979 and 1988. Although the nmber of 
wildemess-related authorization statutes declined 
slightly, from 67 in the first period to 61 in the 
s a n d ,  there were both quantitative and qualitative 
changes in their management content. 

First, the nmber of statutes conlaining SMPs 
increased, &om 21 in the first period to 3"/ the 
second. (Table 2.) Second, the percentage of all 
wilderness-related statutes containing one or more 
S M P  grew from 3 1.3 to 60.7 with no corresponding 
reduction in the number of SMPs per statute. Third, 
the effect of SMPs on wilderness managers changed, 
with the rate increasing discretion declining fkom 42 
percent to 25 percent. 

The qualitative changes are even more dramatic. 
With the exception of the Clean Air Act 
Amendments, few Congressional intrusions in 
wilderness management were of broad scope 
between 1964 and 1978. That changed dramatically 
with the 96th Congress. In terms of wilderness 
management, the earth moved in December 1980. 

The Alaska National Interest Lands Conservation 
Act (PL 96-487), approved December 2, 1980, 
designated more than 56 million acres of wilderness, 
nearly three times the previous total. It authorized 
recreational cabins, the salvage of logs from 
seacoasts, and subsistence use of fish and wildlife by 
rural residents, all of which would otherwise have 
been prohibited by the Wilderness Act. In addition, 
national forest wilderness in Alaska was made 
subject to roads, facilities, structures and motor use 
in the name of present or future fisheries 
management. 

The New Mexico Wilderness Act (PL 96-550), 
approved December 19, 1980, disavowed wilderness- 
protective management of areas adjacent to formally 
designated wilderness. This was a significant 
development. Section 4(b) of the Wilderness Act 
gave managers the responsibiliq to preserve "the 
wilderness character" of the areas designated (78 
Stat. 893). By repudiating external buffers Congress 
effectively deprived managers of the ability to 
preserve the wilderness character of certain 
wilderness lands. This statuary buffer ban applied 
only to wilderness areas in New Mexico, but 
comparable language has a eared in national forest YF' wildemess laws ever since. 

Three days later, December 22, 1980, the Colorado 
Wilderness Act (PL 96-560) repeated the 
Congessional repudiation of buffers and proceeded 
to an even more important Intervention in wildemess 

mmagement. Section 4(d)(4)(2) of the Wilderness 
Act provided "the gazing of livestock, where 
established prior to the effective date of this Act, 
shall be pemitted to continue subject to such 
reasonable regulations as are deemed necessary by 
the Secretary of A@cul~ure" (78 Stat. 895). In the 
Colorado Act Congress declared that, 

with respect to livestock grazing in 
the National Forest wilderness areas, 
the provisions of the Wilderness Act 
relating to gazing sball be interpreted 
and adnnirristered in accordance with 
the pidelines contained under the 
heading "Crazing in National Forest 
WiMernessn in the House 
Report (H. Report 96-617) 
accompanying this Act. (94 Stat. 
3271) 

The referenced report interpreted the language of the 
Wildemess Act SO as to constrain managerial 
discretion: "There shall be no curtailment of grazing 
in wilderness areas simply because an area is ... 
designated as wilderness." The report repudiated 
any administrative policy designed to phase out 
grazing and reaffimed the use, maintenance, and 
construction of grazing facilities as well as certain 
uses of motorized equipment. Tbe grazing 
management direction of the Colorado law appears 
to be applicable to all national forest wilderness 
areas, but that has not prevented Congress from 
repeating its reference to the aforementioned 
committee report in subsequent legislation. l4  

Unlike the 1977 Clean Air Act Amendments, which 
--at least in principle--empowered wilderness 
managers to resist wilderness degradation, the SMPs 
of the Alaska, New Mexico, and Colorado laws 
generally reduced the authority and discretion of 
wilderness managers. These three statutes were 
more dramatic than subsequent wildemess laws, but 
their discretion-reducing provisions have not proven 
atypical. Legislation during the interventionist 
period has approved non-coafoming facilities and 
uses on behalf of mining,'' recreation,I6 traditional 
cultural and religious activities," and a wide variety 
of water-related development ac tivities.18 

NT DIRECTION IN THE 
MPROPRIATIONS PROCESS 

The impact of the appropriations proeess parallels 
that of ordbary auborization stithtes in that SMPs 
have become more common ovir time. It differs in 
that appropriations SMPs have more frequently 
enhanced the power and discretion of wilderness 
managers, generally by resbicting the wilderness- 
intrusive behavior of others. 



Table 2. Statutory measures excluding appropriations, 1979- 1988. 

Congess Total h w s  Laws Column (d) 
(years) wilderness creating or with as a 

related enlarging SMPs pexentage 
laws wilderness of 

weas 
(a) (b) (c) (d) (e) 

96th 9 
(1 979- 1980) 

97th 11 
(1981-1982) 

98th 23 
(1983-1 984) 

99th 7 
(1985-1986) 

100th 11 
(1987-1988) 

Total " 61 
(1 979- 1988) 

a See endnote nmber 4,in the text. 

The power of appropriations law lay dormant during 
the laissez-faire period. It took the kiss of Interior 
Secretary James Watt to restore its vitality. Watt 
exercised the discretionary powers of his office to 
encourage increased resource development activity 
on the public domain, includling areas desipated as 
wilderness and for wilderness study. 

On several occasions the Congress utilized 
appropriations measures to enhance the latitude of 
wilderness managers by constsaining Watt's 
proposals for development. A 1982 statute (PL 97- 
276) banned the use of funds for mineral pemitting 
or leasing in wilderness areas and in areas 
desipated for wilderness smdy or further pl 
in RAIRE 11. k e a s  in Alaska and some other areas 
were excepted, A yea  later PL 98-146 expanded 
the ban to include Congressionally designated and 
BLM wilderness smdy areas. Section 308 of this act 
provided detailed management direction for Ininerals 
in the areas affe~ted. Similar language has been 
included in Interior Department appropriations 
measmes ever since.'' 

Appropriations laws that constrain wildemess 
managers have been less frequent. Idaho Senator 
James McClme succeeded in writing a "save my 
cons ti tuents from predators" directive into the 
Interior appropriations act for fiscal 1984 (PL 98- 
144) and having it made permanent a year later (PL 
98-473). The law provided that in the State of Idaho 
the Fish and Wildlife Service must designate critical 
habitat for the Northem Rocky Mountain Wolf 
coterminous with the boundaries of the Central Idaho 
Wilderness Areas as established by the Central Idaho 
Wilderness Act. A ban on activity designed to 
establish or augment grizzly bear populations in the 
national forests was also included in the Interior 
Depment  appropriations act for fiscal 1985 (PL 
98-473). 

MANAGEmNT DIRECTION IN THE 
OWRSIGHT PROCESS 

Congressional use of its oversight powers seems also 
to have increased over the quarter century since 
1964. This conclusion is supported by the record of 



oversight hearings and reports to Congress by the 
General Accounting Office (GAO). 

Oversight Hearings 

Since 19154 Congessional committees have held ten 
wilderness oversight hearings." Only three of the 
ten were convened during the laissez-faire period, 
md only one gave significant attention to 
rnanagemeyt (Co ittee on Interior 1974). Ifn fact 
the most a>nificant management result of 
Congressional oversight in the early era was to 
defeat the F;orest Service's purity policy. This was 
accomplished, not with oversight hearings per se, but 
kough  the hearings and reports associated with the 
Eastern and Endangered American wilderness acts 
discussed above, 

OE the seven oversight hearings since 1979, the two 
most secent focused specifically on management 
concerns. One questioned fire policy in the 
aftemath of the Yellows tone conflagration 
(Subcommittee on Public Lands 1988). The other 
examined wildemess management in the national 
forests (Subcommittee on National Parks 1988). 
Specific. complaints included insufficient appreciation 
of wilderness values, absent or inefEective wiimemess 
monitoring, undervaluation of and overdependence 
on seasonal wilderness rangers, overemphasis on 
timber and fire management for promotion and 
advancement, happropria te administrative 
frapentation of wilderness, reduction in 
commitment to wilderness research, and reluctance 
to seek the funding required to address these 
concerns. The Forest Service has responded to the 
subcommiRee's concerns. Seasonal wilderness 
rangers who testified now have permanent 
appointments, and there is a new emphasis on 
wilderness within the agency. 

General Accounting OEce Reports 

l'he record of GAO reports is comparable. Six 
reports have been indexed to wilderness since 1964, 
but only one dated before 1979 (GAO 1970). Three 
of five reports issued during the interventionist 
geriod dealt sipSicantly with management. These 
reports have taken aim at the impact of non-federal 
mineral dghts (CAO 1984, 1987) and national forest 
wilderness mmagement generally (1 989). The 1989 
report- p e w  out of the 2988 oversi&ht hearings and 
generally substantiated the concerns expressed there. 

EXPL C THE: WCRIEASE IN 
CONGRESSIONAI, mVOLVEmNT 

Just two months before the Wilderness Act was 
passed Theodore Lowi published a review in World 

Polidcs that revolutionized t h w n g  about public 
policy in America. h w i  identified t h e  major 
policy types and argued that each had its o w  
dislinc~ve poIitiGaf smcttnres, prwesses, elites, and 
group relations." 

The first is distributive policy. Distributive policies 
are characterized by concentrated benefits and 
dispersed costs. The benefits of distributive policies 
are real: the 19th century homestead, the m i l i t q  
prwwemmt esntract, the Naliontit Science 
Foundation grant. The costs of the benefits provided 
are spread so widely that they seem to vanish. 
Thus, distributive policy creates the illusion of 
winners without losers. Needless to say, members 
of Congress wish all policy were distributive. 

The second policy type is characterized as 
regulatory. According to Lowi, "Regulatory policies 
are distinguishable from distributive in that in the 
short run the regulatory decision involves a direct 
choice as to who will be indulged and who 
deprived." In short, regulatory policies are 
characterized by concenb.ated benefits and 
concentrated costs. When the govement exercises 
its power of eminent domain to bulldoze a I 
neighborhood and make room for a commercial I 
development, there are obvious winners and obvious 
losers. Such policies are bound to be contYoversia1, I 

and they are likely to be avoided whenevkr possible 
in favor of politically safer distributive policies, 

Redistributive policy completes Lowi's vpology. 
Like replatory policy, redistributive policy is 
characterized by clear winners and clear losers. It 
differs from regulatory policy in that the winners and 
losers are not narrow, specialized interest groups but 
broad social classes. Use of taxation and welfare 
benefits to redish-ibute personal wealth &om the 
affluent to the impoverished provides an archetypal 
example. Because redistributive policy pits broad 
groups like social classes against one another, 
redistributive policy codicts--such as the continuing 
debate over abortion policy--often t&e on 
ideological overtones and resist compromise 
solutions. 

Each policy type has its characteristic instiwtions 
and processes--in short, its own peculiar politics. 

Distributive politics is characterized by sQble 
patterns of influence for both adminis&ative agencies 
and congressional committees, often working in 
harmony to produce benefits for favored private 
interests. There is little supervision or direction 
from senior adminisbrators in the executive branek, 
and Congress as a whole tends to defer to the 
decisions of its committees and srllbcommiMees. 101 
such an environment, policy-mak;ing tends to be 
informal and relatively invisible. m e  agencies, 



congessional committes, and favored interests are 
happy; m s  one else cares, 

Regutarctry politics is characterized by less stable 
pattems of idraence. The power of agencies and 
committees is often overshadowed by that of senior 
executive omeials or Congress as a whole. Private 
i n m s t  p u p s  are iduential, but often in conflict 
with one another. In this more volatile enviroment, 
bargaining a d  compromise a e  the rule, and the 
outcomes are never certain. 

R e d i s ~ b u ~ v e  politics is characterized by relatively 
stc?ble ideological polhzation. The process is 
dominated by the President, Congress, and 
ideologically focused peak organizations to the 
rektive d e ~ m e n t  of agencies, committees, and more 
nmvvly fwused interest groups. The ideological 
name and broad social impact of redistibutive 
policy make compromise difficult. If one class is 
poliPically dominant, it is likely to have its way; if 
not, stalemate is the probable result. 

So long as allocation 
overshadows management 
and the politics is 
regulatory, management 
direction will be treated as 
negotiable, and the concept 
of wilderness as a 
disti~ctive status with clear 
management principles will 
covstinue to erode. 

Lowi's ~ Y P O I O ~  provides a framework for 
explahing &e chmges in congressional control over 
wilderness management already described: 
Wilderness has moved from the arena of distributive 
politics to the arena of regulatory politics.22 

Dwbg the laissez-faire period, ending in 1978, 
wilderness poticy was primasily distributive. With 
the exception of the Eastern and the Endangered 
h e r i c m  wilderness acts--both precursors of the 
semlatoq politics to come--wilderness designations 
were 6ihe result of p~mitive area reviews in the 
national forests md roadless area reviews in the 
national pwks md national wildlife refuges. 
CorngessioaraP wilderness designation added a level 
of protection to these areas, but they had already 
been resemed by legislative or administrative action, 
so wilderness desipation. did not diminish lands 
available for multiple-use management. Under these 

circumstances wilderness advoca tes--the favored 
interest group--received benefits while the oficsetting 
costs were dispersed. Agency wilderness 
management was satisfactoq to both cornmiltees and 
clientele, so there was little reason for Congess to 
intervene. 

As the relatively easy work associated with Forest 
Service primitive m a s  and hterior Dep 
roadless areas c m e  to md end in the 1 9 7 8 ~ ~  
Congress began to confront dennands for wilderness 
allocation from the roadless inventorgi of the national 
forests generally, from the BLM lmds, and from 
Alaska. The era of benefits without apparent costs 
was over, and a multitude of development interests 
came forward to argue against wilderness generally 
or for special treatnnent. 

Beginning with 96th Congress (1 979- 1980) aese 
more controversial proposals dominated the 
legislative agenda, forcing policy-makers to 
apportion costs as well as benefits. Wilderness 
politics moved from the distributive to the rewlatory 
arena. With demands from conflicting groups 
raising the political stakes, decisions gravitated away 
from agencies and committees and toward the 
president and Conp;ress as a whole. The main issue 
continued to be wilderness allocation, but the 
bargaining and compromise characteristic of 
regulatory policy was bound to spill over into 
management as well: e.g. "I'll agree to desipnate that 
area as wilderness if you'll agree to let me develop 
it anyway." Because these deals are being sbuck at 
the Congressional-presidential or Congressional- 
secretarial levels, the agency's professional 
wilderness managers watch relatively helplessly as 
their authority is bargained away. 

All of these features are apparent in the Alask,?, New 
Mexico, and Colorado statutes, as well as in a host 
of additional interventionist-period wilderness laws. 
In the arena of regulatory policy the agency is just 
one more political interest. The degree of agency 
autonomy c harac teris tic of distributive poliec s has 
probably been lost forever. 

WHO'LL R W E  
CEWUR'II? 

The discussion so far suggests ~ i g t  wilderness 
politics was distributive in the past md is replatory 
in the present. W h t  will it be in the fume? la Line 
with Lowi's scheme, I can imagine three possible 
scenarios and attach rough probabilities to each. I'll 
begin with the least probable md with tlne "cbad anew$ 
for wilderness managers. 

In the first scenxio the politics of wilderness 
management falls back into the politically 



comfortable distributive model, maximizing the 
satisfaction of agencies, c ittees, and wilderness 
advwates alike. It won't en because the era has 
passed when wildenness dgisions c 
dispersed costs. 

For bis~butive politics to make a comeback in the 
21st century would require a number of relatively 
implausible conditions. Wilderness allocation would 
have to be off the national agenda, and wilderness 
areas iyouid pmbabfy have to be seen as single- 
purpose recreational areas catering to a specific 
clientele. If these conditions were met, wilderness 
managers and doting congressional committees might 
someday serve the interests of a dominant 
"organization of wilderness recreationists" as 
effectively as other managers and committees today 
serve the interests of the Arnerican F m  Bureau 
Federation. The benefrts to the organization of 
wilderness recreationists would be real, and the costs 
would be dispersed to the taxpayers generally. 'I'his 
scenario maximizes the authority and discretion of 
management agencies, but it is the least probable. 

In the second scenasio wildemess politics is 
catapulted into the arena of redistributive politics. 
This scenario might result from an ecological 
catastrophe so peat that it traumatizes everyone and 
forces radical rethinking about the role of the human 
race on earth. Just as the trauma of the indusaial 
revolueiow gave rise to the ideologies of liberalism 
and consewatism, so too the trauma of 
environmental calamity might give rise to ideologies 
like biocentrism and anthropocentrism. Any gain by 
one bloc would be perceived as a loss to the other. 
Politically conec t positions on wilderness 
management issues would follow naturally from each 
of the competing ideologies. Consistent with Lowi's 
model of redislributive politics, decision-making 
would gravitate to the top. Decisions would be 
made by the President, the Congress, and the 
representatives of the great ideological blocs. This 
scennrio minimizes the authority and discretion of 
wilderness managers as well as the influence of the 
special interest goups which have historically been 
most active in wildemess politics. The second 
scenario" degree of plausibilily depends heavily on 
one's optimism about avoiding environmental 
disaster. 

Zn &e third seeraho wildemess politics continues to 
be fought out in the regulatory arena, complete with 
relatively nanow and c o ~ c t i n g  private interests, an 
intemediate level of authority and discretion for 
bath agencies and corrgessional committes, and 
generally uncertain results, Politicians hate 
uncertainlty, so where a politically acceptable 
compromise can be fashioned, as seems to have been 
done on the issues of bulfifers, grazing, and release 

language, that compromise is likely to be utilized 
again and again. 

So long as allwation overshadows management and 
the politics is regulatory, management direction wig1 
be treated as negotiable, and the concept of 
wildemess as a distinctive status with clear 
management principles will continue to erade. mis 
could go on forever. One can imagine a h ~ e  of 
a p i n g  aboM increasingly small roadless &acts or 
even a fume of arguing about urhich wilberness 
areas ought to be disestablished and put to more 
productive use, 

On the other hand, allocation battles rnigfrt come to 
an end sometime in the 2lst ceahuy. One can 
imagine a fLLture where all the de facto wilderness is 
protected, the country has pretty well accepted the 
status quo as le@rimate, and allocation battles no 
longer overshadow management. Still, the 
wilderness policy process would probably remain 
within the replatory arena. Increased demand for 
wilderness use seems certain, and without developers 
as their natural enemies, wilderness proponents 
might well Eragment into codicting user groups-- 
backpackers versus horsemen or outfitters versus 
independents--with no one goup able to dominate, 

As long as the issues of wilderness are settled in the 
regulatory arena, they will be settled politically. 
Wildmess managers and the agencies for whom 
they work will have to compete with other interested 
parties to determine management direction, The 
agencies' greatest asset in that competition will be 
the professional credibility associated, on the one 
hand, with scientific expertise in wildemess resowce 
management and, on the other, with political 
expertise in the human resource management of 
public participation and citizen involvement. Zn the 
long run, the land management agencies will 
maximize their influence in replatory polittcs by 
developing, encouraging, rewizrding, and relying 
upon that expertise. 
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1. In rsent  yea8 a common csmplaint from members of authorizing c ittees has been that their authority is 
being undermined by the imperialistic practices of the appropriations co 

2. For the purposes of this paper I conclude the laissez-faire period with the 95th Congress and begin the 
interventionist g e ~ o d  wi& &e 96& Congess. 

3. A total of 136 wilderness-lrelated skamtes were exmined for th is  gape, Five appropiations measures are 
caiiseussed in rhe follcpwhg section. Stamtes passed in the l01st Congress are excluded from the analysis because 

of rfae Conpessioaaal cycle renders liable data based on temporal wits of analysis shorter than me  
Congress (2 years). Congress passed only wee  wilderness-related, non-appropriations stawtes between January 1, 
1989, md Muck I ,  1980, Public Law 101-85 and Public Law 101-184 were commemorative. The first 
celebrat4 the twenv-fifa anaiversav of the Wilderness Act; the second fenmed the Copperas Vista, 
o v e r l o ~ ~ g  the Gila Wigdemess, for Seaator Clinton P. Andersm. The mly subsmtive measure, the Nevada 
Wilderness Pratectim Act of 1989 (fiblie Law 1101 -195), er supports fjle comlusions of &is paper, 

4. In detemining llae n u b e g  of S W S  per stamte, I have relied on absgacting by Brsming, Hendeep and 
Roggenbuck for the 103 wilderness laws reported by them (1988). I have endeavored to produce a comparable 
result in absaacting the remaining laws. 



5. I have W-o caveat& f"lir:st? wherher a S p ~ i a l  Management PPovision is discretion-enhancing or discretion- 
lated to whether it constitutes good wilderness management by any substantive definition. My 

focus here i s  on the degree of latitude Congress grants managers. That latitude might be exercised for good or ill. 
Secondl, &ere is no n w e s s q  rel;ationsEp bemeen the degree of adaaislistrative discretion and the level of 
administrator happiness. Managers don't necessarily strive to maximize their discretion. Indeed, a hard-pressed 
field mmager may f i d  gome gpotec~m irP being &le to say, "Congress made me do it." 

6. Section 3 of the Wilderness Act required the AgriculWe secretq to conduct wilderness suitability reviews of 
the p~mitive md casadpous areas and manidat4 a similar review by the Znterior secretary for substantial roadless 
areas in ehe natiod pmk md nation& PvJldlSe refuge systems. 

7. The Forest Senrice generally interpreted the Wilderness Act to preclude admission of any area that presently 
violated the management standards established by Section 4. By contrast the wilderness lobby argued that 
adm.issims critefi-ia were esmblished exclusively by Section 2@). See Cosfley, 1972; mote, 1973; and more 
generally Allin, 1982. The purity policy had a long history in the Forest Service. For half a century following 
the er;eablisbent of p ~ n n i ~ v e  znr.2as in &e n a ~ s m l  fwests, a policy of excluding the kinds of intensive 
recreatisnd deve%capment pogbllar in t;?ae naejonal park served to protect Forest Service wilderness from 
conversion iHlto park (Allh 1987). 

8. Siwe 1977, ahinisgradve bdzference has effectively neutered the PSD requirements of the Glean Air Act 
Amrendmera~ as rJhey apply to rsatioml parks md wilderness areas. 

9. See Public Laws 94-199 and 95-495, 

10. See Pub%ic Law 95495, 

11. See Public Laws 92400, 93-622, 94-189, m d  95495. 

12. Section lO(b) of &e Wild and Scenic Ri\rc=lt.s Acl prsvided that "in cases of eodict  between [the Wilderness 
Act m d  the Wild md Scenic Rivers Act] fBBe more res~c$ive provisions shall apply" (82 Stat. 916). 

13, See Public Laws 96-560, 98-328, 98-339, 98-406, 88428, 98-508, 98-550, 98-585, 98-586, 100-184, 100- 
326, 100499, 100-668, b d  108-195, 

14. See fibEric Laws 98406, 98428, 98-558, 99-504, 100-225, and 101-195. 

15. See Public Laws 86-3 12 and 98-425. 

16. See Public Laws 96-312, 98425, 98-430, a d  98-550. 

17, See Public Laws 97-384 and 200-225, 

18. See Publib: Laws 96-312, 96476, 96-560, 98486, 98425, 98-428, 98-550, and 98-603. 

19. See Public Laws 98473, 100-203, and 100-45. 

20. For the purposes of this paper, wilderness oversight hearings are all those involving general wilderness policy 
except those where s p ~ i f i c  Iegisla~sn i s  being considered. 

21. Lowi's original work has been elaborated extensively in the public policy literature. See especially Lowi, 
1942; S a l i s b q ,  1968; and Ripley and Fra 

22. In the real world of politics, paradigmatic shifts--such as the one from descriptive to regulatory politics--are 
more likely to be evolutionary than revolutionary. No bright line marks the end of one period and the beginning 
of the next, and it is a simple matter to detect elements of regulatory politics in the early period or elements of 
distributive politics in the current period. Still, the heuristic value of specrfying the periods is clew, and the 
Cenwal Idaho, Alaska, New Mexico, and Colorado wilderness acts all suggest that a new era commenced in 1980. 



UNTRAMMELED BY MAN: PRESERWNG DIVERSITY TmOUGIQ 
WILDERNESS 

He &a. CordeUL and Patrick C. Reed" I 

The most Bcasr'h: vatete of wilderness is i;l;f capacity tu 
presenFe nature. In this paper we examine why it is 
important to preserve nature through wilderness, 
what it r's snd haw wilderness preserves, trends, and 
why it is SO crificalfir our nation. 

Words such as preservation and wilderness seem to 
evoke emotional feelings, They are value laden 
words which are dgficult to discuss objectively, 
W e n  wileteness and preservation are discussed, one 
of &e sswces of emotion is the &ought that both 

ities for growth and eomercial profit. 
For orhers, the words trigger thoughts of the 
urmtcpetehed, of the mysterious, and of wonderment 
about namal things that have existed for millions of 
years. Too often, perhaps, resource management 
deals only from an emotional basis. That is why we 

A seeond value perspe~tive focuses on general I 

concern for human weKme, suwival, or simply 
enjoyment. In the past this has been a primary 
reason for preserving wilderness--to benefit humnns 
alone. In pnrticular, an enrphasis has been on 
recreational uses of wilderness, We may also be 
concerned about our, and future generations having 
clean water and air. Almost exclusively we center 
our attention on h w m s  and facilitating our 
consumptive lifestyles, satisfactions and comforl 
when we view the world from the hman welfare 
perspective. 

Wilderness provides an ecological 
safety net or a margin of error 
giving us a buffer against what 
we do on the other 96 percent of 
the nation's sumce.  

are discussing wildemess values at this conference. 
We need to move beyond emotion as a basis for 
resowee managemeni decisions. To do so, a better 
mderstzinding of the full spec is a third value perspective that is sa 
values is needed. cult to grasp. It fwuses on universal 

rights which recognize the right of all beings, livhg 
or not, hman or not, to exist without hman 

Presewation is h&hsic to the nature and value of 
wilderness, There are three basic types of value 
stmces from which to view wilderness preservafion. 
me: first of &ese fmuses on individual wants and 
feelings. People often join goups to suppopl various 
causes hey  personally t h w  are important or for 
which they intend to take an activist role. Often 
such involvement is done primarily, but not solely, 

exploitation, molestation, or disturbance. It 
considers equity, or at least s m e  fom of rights far 
all to exist and to be free. This is a dfieult 
concept, but we sbould consider wiversal rights, 
along with the rhdividual lend general human welfwe 
value perspectives as we examine the overall 
presenration value of wilderness, 

1LTm FORCES OF CHrnGIE 
for personal benefit. ~omktimes, people join just to 
feel they are a part of smet;hing. Thus, one value From any of the above vafue perspectives, 
perspective is that of personal benefit or value. presemation seems to be gaining appeal, Much of 

this appeal ref$ect.s a reaction ts  accelerating rates sf 
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environmental c hmge, particular1 y "bad" change. 
Preservation implies cessatiog of change. 
Surrounding wildemess and the other things that we 
have choseaz to pmIt.c%:t, &ere are sever& rapid a d  
accelerating forces of change. 

The presewation capacity 
of wilderness represents an 
emerging national 
environmental ethic. It 
recognizes the rights or 
interests of all beings. 

Population Growth and Extinction 

In 1988, the global population was a little over 5 
billion people. By the year 2000 it is projected to be 
6.2 billion people. By the year 2020, we may be 
coexisting with over 8 billion people. One may 
wonder where all these additional human beings will 
live. mis  growth represents a 60 percent increase 
in just over 30 years. When considered relative to 
how long humans have been on the face of the earth, 
this p w t h  is phenmenal. The less developed 
counaies are gowing fastest, cmently cczntributting 
3.9 billion and growing to almost 7 billion people by 
the year 2020. Even in the United States we are 
expecting about a 60 percent growth from 250 to 
about 400 million people by 2020. 

The growth in the hman population throughout the 
world is predomhately responsible for enviromental 
changes o c c h n g  today, including habitat losses, 

in8 and tropical deforestation. It is 
unimaginable that there is a loss of about 150 acres 
of tropical rainforest per minute. This is about 
216,000 acres per day, or 77 million acres per year. 

Species Extinction 

Most believe that we are currently in a period of the 
greatest rate of species exliimtion to have occurred 
in last 66 million years. One species is lost every 
15 minutes. It is esthated that one milllim species 
may be lost jiTli Qhle next 25 years. The loss of 
tropical forests is estimated to result in the extinction 
of about 1,080 species per year. Seventy-two 
percent of the species on United Sbtes islands are 
estimated to aiseady be gone. 150,000 to 500,000 
species may be lost in Ceneal and Sou& Amerka if 
the rate of bopical deforestation conthes unabated 
for the next 25 years. 

Wildland Losses 

In 1492, there were 2.4 billion acres of roadless 
lands in the area nsw defined by U.S, borders, I& y 
1987 it was estimated that there were only about 2W 
million acres of remote, or very remote lands lee. 
This means that just over eight percent of previously 
undismbed lands are left; the rest were sacrieeed to 
the human consmer and our passion for cars md 
highways, air and ocean travel, houses, c 
development, minerals, cheap energy, mlimitedl 
water and second and even W d  homes. 

Wetlands in the United StaEes provide another 
example of poor wildland preservation. Almost half 
of the United States wetlads have been lost in tlhe 
last 200 years, Of ~ e s e  acres, 1 l million were Isst 
between the 1950s and t31e 19'70s. As recent 
estimates showed the rate of loss was somewhere 
between 350,000 to 450,000 acres per year in the 
1990s. Our current Administration has a policy as-f 
no-net-loss of wetlands, but the test of time will 
indicate the effectiveness of that policy. 
The effects of spiraling consmer demand extend 
past our national boundaries. It is estimated that 55 
square feet of Central American forest is converz'ed 
to sustaining domestic cattle for each hatnbwger" &at 
is conswed from Central Arnerican cattle, 

The above points are raised for consideration 
because these forces r an slate into massive chmges 
to the natural enviroment, both in the United States 
and in other countries. Some, or maybe all of us, 
feel that change is not necessarily always good md 
that some places should not be forced to subrnit to 
the westricted will of hwanity. Wilderness oEeas 
one opportwnity to rationally deal wi@ sach ~bfmge:, 
In wildemess, name dominates; name is the 
principle orchestrator of change. 

PmSERVATION THROUGH 

In the remainder of this paper we look at the fblfl 
dimension of the preservation by examining three 
questions. First, "Why should we be interested h 
the capacity of wildemess to preserve?" Next, 
"What exactly is it that we wish to preserve?" 
Finally, "What are the trends in wilderness 
preservation values?'" 

Why Preserve? 

T'he political system of the Unitd Stales made the 
social decision that it is important to protect 
wilderness and that we will in fact do it. In passing 
the Wilderness Act, Congress decided we should ast 
modify all areas within the United St-s md its 
possessions, that we should leave some "lands 



designated for preservation and protection in their 
natural conditions.'"e Act declared it to be "the 
policy of the Congress to secure for the American 
people of present and future generations the benefits 
of an enduring resource of wilderness." There is no 

in the United States that 
t khd of mmdate and 
er requires that 

wilderness be administered in such m 
will leave the natural systems &us encompassed 
unimpaired for future use and enjoyment as 
wilderness. The Act defines ~ l d e m e s s  as an area 
where the earth and commdty alike are 

eled by man. No one knows how much, 
when, where, or how the wilderness system will 
fulfill its destiny, but it has been decided that will 
happen. 

From the stmdpoint of the value perspectives 
discussed earlier, there are other reasons. Preserved 
wildemess provides many benefits for all of society. 
Human welfare and quality of life are enhanced, our 
economy is stabilized, and personal well-being and 
even continued survival of the human species are 
better ensured. Wilderness provides an ecological 
safety net or a margin of error giving us a buffer 
against what we do on the other 96 percent of the 
nation's ssurface. There is also the ethical, or rights 
issue related to why many people view presewation 
as a reason for wildemess. The preservation 
capacity of wilderness represen& san emerghg 
national enviromental ethic. It recognizes the rights 
or interests of all beings., 

What Is Preserved? 

What is it that wilderness preserves? There are 
three principle categories of attributes that are 
preserved through wilderness designation including 
biological, cultural, and scenic attributes. We will 
emphasize mostly the biological attributes simply 
because others at this conference are dealing with 
the other two. 

Biodiversity is a biologiGal concept of much concern 
today. It refers to variety and variability arnong 
living organisms and the ecological prmesses within 
which they occw. Biodiversity @pically refers to 
individual, species, and ecosystem levels. Resenfed 
wildlands promote individual diversie because the 
infinite variety of conditions in nature stimulate and 
"rmard" wtiqueness and individual adaptability. 
Diversity of individuals strengthens the probabiliq 
of species survival, d i k e  the human practice of 
monoculture. 

Wilderness also preserves species and &us natural 
genetic diversity. In particular wilderness provides a 
space for threatened and endangered species to 

ive. More &an one-half of cwent wilderness 
arms proeci- me or more federal 01. state Zisted 
species that we classified its keatened mwor 
endiangered. It is equally as imprrptmt though that 
wilderness con@i$utes to protection aE raontbeateraed 
plant species gene ti;^ diversily, t&rough namal 
rewltation etf age, sex, m d  nunlbers as i t  is protects 
mimals. 

Along wi& protec~m of hi; nmbers of species of 
plats and animals in wilderness, &ere is a free and 
d p m i e  operation of nama2 prwesses that e&mces 
biodiversity, ra&a &an coralPals rand selects only a 
speciat few &at Itutnms hold in high esteem. 
Wilderness enabtes natural processes to direct the 
destiny of all. spaies in an equitable, balamed cvld 
unselfish mamere Fke, drought, disease, predation, 
flooding, md geological change ;ue arncsng &e 
namal forces at work in wilderness. 

Altholagk not all qpes of habitats are a sbp le  
h c t i o n  of size, the fact that wilderness is often 
very large in size artd &at &ere usua41y is an 
extensive network of associated undesimated public 
lmds, has sorne advmtages for protection of 
wosystem bhlogical diversity. As of 8983, abmt 
160 of the nation" 2262 basic ecosystems were 
represented in our National Wilderness Presematiola 
System. mere we sorne estimate% indicating if the 
system gows as some predict9 there may be as mmy 
as 200 of 261 U.S, ecosystems ulthnakly 
represented. hese~vhg  the divessily of ecosystems 
may in the long run be a more complex challmge 
than that of presesviag- kdividrsal or species 
biodiversity. 

Cultural values are also preserved and protected by 
wildemess, Wilderness is a pu t  of ow culme a d  
heritage that, K lost, can never be restored, me 
scientific infomation thM c m  be gained though 
examhatioa of historic and prehistoric evidences of 
earlier h m m  existence and how hmms lived with 
aeir envirament is vev impoPkmt, We can also 
learn how ancient hmans mmtfged or mismmsged, 
swvived or did not swive  within thek 
enviraments, 

A final catwry of the values presewed in 
wilderness includes scenic resomces, Presematicrn 
of wilderness provides protection sf mramhirms, 
valleys, canyons, praides, md COB&% areas. All of 
these ase vistw, or view s;cqes essentiad as 
backclrops draiwhg recreationists md tourists, The 
orten spwtacuriar vistas prwided by wilderness may 
have high commercial value for base in magazines, 
films and mass media television and as backgounds 

erciials md o&es prorasa6ans, 
Scenic presewation is sftern overlooked as one of the 
major values of preservation because we are ofien 



more concerned with the on-site recrea~onal uses of 
wilderness. 

Preservation Trends? 

Looking forward, what is the trend in wilderness 
preservation? With more than 100 million additional 
acres eligible for wildemess designation, it is 
improbable that the National Wilderness Preservation 
System will not grow, In fact, we b o w  that it will. 
However, it could reach its maximum by the end of 
this decade, depending upon pliecal negotiations, 
and how effective groups such as the Wilderness 
Society are. 

What might be expected in the future? No one can 
be sure, but two of things are possible, even 
probable. One is that in completing the National 
Wilderness Preservation System, biodiversity and 
ecosys tem might be more explicitly 
regarded as goals of the wilderness system. This 
would require better cooperation among many 
different groups and wildemess interests. Getting 
full representation will require cooperation among 
federal, state, and local govements and the private 
sector because the federal government does not 
control or own all of the 261 U.S. ecosystems. If 
biodiversity and ecosystem representation become 
more explicit goals, there will be a need to examine 
md identify which areas should be added to the 
System in order to round out ecosystem 
representation. There will also be a need to 
determine what size and distribution of acreage will 
be required to complete the effective preservation of 
areas, species, habitats and buffer necessary to 
engender truly natural processes, if such is still 
possible. 

The second thing that may happen to shape future 
trends of preservation is explicit recognition or 
specification of preservation values in legislation to 
designate specific wildemess areas. There is a trend 
toward increasing specificity in wilderness 
legislation. Much of this centers on air quality, 
watersheds, and cultural resources, but more in the 
future may center on presewation values and targets. 
This will likely be complex because the full scope of 
preservation values is not yet well understood and 
because stmdards or measures of resource change 
acceptable for preservation are not yet available. 
This will call for an intensive research effort on the 
benefits of preservation as a non-recreational value 
of wilderness. 

universal rights relate to the ~ e e  logical 
perspectives for l o o ~ n g  at Ihe: gresesvatim value of 
wildemess. From my of hese perspweves, the 
focus is on who r ~ e i v e s  wilderness benefits. From 
a self-interest (or personal) perspwklive, individuals 
hold existence, bequest and option values of 
~lderness  preservation. It has been estimated that 
these self interest values may rmge upwards of $300 
to $450 per acre. Additionally, the concept of 
wilderness is intellechralty stimdatiag to individuals. 

From an altsuistic, or hman  wegage perspective, 
preservation benefits flow to people cross-culmally, 
as well as cross-gmemtionaEly. Finally, from a 
universal rights perspective, all beings benefit 
without regard to plxe, t h e ,  sItabs, state of matter, 
or species. R~ogni t im of the value basis from 
which the merits, or lack ehereof, of wi1demess 
preservation is perceived c m  greatly improve 
collective considera~on of it, Ultimately, there must 
be agreement upon a rnuwlly acceptable value 
basis. There does not yet seem to be such 
agreement and thus a true wilderness philosophy 
continues to evolve as we move into the next 
century. If we evolve Wough the peaonal, to the 
human welfare, to uaiversal motives or perspectives, 
the imporlance of the presewation value of 
wilderness will ass= a llaigher profile. 

CONCLUSION 

Let us briefly revisit the value basis for considering 
preservation. Personal, hmaa  welfare, and 



THE ROLE OF SCXENeE IN WILDERNESS MANAGEMEW 

One of the greatest benefits of wilderness, beyond 
the bhinsic value of protecting the future of natural 
ecosystems (which should be a global right among 
species with which we share the planet), is that 
associated with science. Large-scale protected areas 
provide an oppo ity to explore and expand om 
knowledge base concerning how natural processes 
function. It is important to know the geophysical 
relationships of hydrologic and nueient cycling. The 
unending intricacies of population dynamics as they 
relate to habitat in the context of commucnity 
struGtwes is extremely complex and important to 
uderstand. The natural history of species of special 
interest in the context of a natural setting is 
important as well. The enumerable synergistic 
relationships among organisms and habitat conditions 
represent the delicate balance that makes up the web 
of life. Discovering the intricacies of these 
relationships provides challenges for scientists in 
k l ~ r e  decades, and probably c e n ~ e s  to come, 

The most poignant social 
value of the utilization of 
science in wilderness areas 
is that it provides some 
reference point for 
assessing the impact of man 
on our precious Planet 
Earth. 

m e  mere identification and description of the 
biolo@cal diversity in these natwlal landscapes is of 
utmost hportance to man. Stories appear in news 
media dmost weeuy about how entire ecosystems 
are lost before the organisms are even desc~bed by 

science, let alone explored as to their role and 
hc t ion  in the enviroment. Resoludon of &e 
dyaanzics \ivithFn spe~ies at the genetic level is also 
extremely hpomnt  in order to interpret the 
relationships of organisms within the landscape and 
their adaptation potential, This level of ignoraace 
that- we all share could be likened to that of an slim 

onto this planet and identrifying 
but not noticing the differences races 
realizing that a disease might be ravaging 

some races more than others, thereby selectively 
eliminating genetic variability that evolved on the 
various continents. Such a perspec m 
quite ignorant to us. But if we, as 9 

consider our level of underst;lnding of soil 
nematodes, for instance, that is basically the state 
that we are in. This situation might suggest that tlke 
nenratodes of the world should rise up and be 
counted. These organisms are in a critical position 
in the food chain, playing a crucial role in the 
natural world. Possibly, nematodes should attelmpt 
to march on Washington and demand their equal 
rights, but it would pmbably take a long time fQr 
them. to fall in line, let alone make the trip. 

Possibly the value of science in wilderness areas &at 
man can best relate to, unfortunately, is that 
associated with utilization of science to discover 
how these organisms in their natural enviroment 
can be used to serve him. Phmaceutical 
applications of organisms, for instance, are yet to bc: 
fully exploited. This is one of the ar 
you hear time and again as to why we should 
preserve natural populations, There might be ewes 
for diseases in some of the chemical compounds yet 
to be discovered and tested, Other direct benefits to 
man include genetic resources for replenishat 0% 
wildlife species in surrounding areas; supply of high 
quality water benefitbg groundwater and hver 
courses; and, of course, the social and spiritual 
values that relate to either knowing that these weas 
hwe been protected or actually having the pdvikge 

"Research Abbiseator, Uplands Field Regeach Laboratov, Great Smoky Momtains NafimaB Psk, Route 
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of experiencing them firsthand. Science can help to 
defim the magnitude of these values, 

The most poignant social value of the utilization of 
science in wilderness areas is that it provides some 
reference point for assessing the impact of man on 
our precious Planet Earth. Wilderness areas in the 
next c e n w  may be the ody plwes where one cala 
establish that point of reference, and even that 
potential is in serious jeopardy due to the effect of 
sartside iduences on a3bese ~laItua1 Imdscapes. 

manlts to modera-day techno lo^, there is an 
enomous wealth of infomation available globally at 
the Landscape level which can be utilized to describe 
broad categories of biogeographic descriptions in 
wilderness areas. This Somation provides a 
fomdation for a science program. Thematic mapper 
data via satellite provide an oppormity to discern 
vegetation patterns, water systems, exposed bedrock, 
and manmade facilities. Topographic features can 
be precisely defined from digitized topographic data 
from the U.S. Geological Suwey. The quantification 
of these parameters at the 80-meter or 30-meter pixel 
level provides an enomous amount of infomation 
concerning various features that can be 
distinguished. Time sequence imagery of these 
computer-generated scenes is an extremely powerful 
way to establish large-scale changes that can occur 
in wilderness, such as defoliation from insect 
infestation, or the loss of vigor of some species due 
to change in hydrologic conditions or soil nutrient 
availability. The delineation of these landscape 
descriptors is an important first step in introducing a 
science program to a wildemss landscape. 

The next consideration is to incorporate the concepts 
that are evolving in the relatively newly established 
field of landscape ecology. It is important to 
incorporate these concepts when designing a system 
of research sites within a wilderness area. Figure 1 
shows a complex series of relationships that interact 
in creating a landscape pattern of organisms that 
occur in a nalural enviroment. Diagrarn component 
D of Figure 1 shows the scale dynamics of forest 
type patterns which occur on a landscape over space 
and time. f i r  the old-gowtih broadleaf forests of 
Great Smoky Moazratains National Park (GSMW), 
the species composition is largely driven by gap 
dynarnics that wcw when whole &ees relinquish 
their place in the canopy, creating opp 
understory trees to compete with each other for 
utilization of &at canopy space, The processes 
underlyirag these forest pagems are depicted in 
guadrmt B of F i w e  1.  Quadrant C lists various 
spatial ;and temporal enviromental constraints that 

relate to the positioning of co mity gqulations 
on the landscape. Ml of &ese components art: 
intenelated, and the nature of &ese 
inlenelationships, as subtle as they may be, are of 
fundmental importame in driving the ecosystem 
processes. Last, but not least impmant, ape Ihe 
types of djsturbance that can dfwt  namd 
ecosystem processes, which are defined in quadrant 
A of Figure 1. These dishlrbance factors depicted in 
Figure 1 relate only to natoural forces, but in most 
namal aras  the h a d  of man has had siwfiemt 
Muence on natwrrrl ecosystems via activities 
associated wit-h fire, logging, pazing, settlment, air 
pollution, and the inaoducrion of non-native species. 
All told, these dynmics ztre exeemely diacult to 
sort out, yet without keeping a clear fwus as ts tbeir 
interactive relationships, it is very difficult to 
interpret the dynamics of these wildenraess 
landscapes. 

It is very important to evaluate ecosystem processes 
that are taking place within the context of this 
landscape ecology scenario. Figure 2 indicates a 
stylized hydrologic cycle requiring definition in. 
order to understand how nawal ecosystems work. 
Understanding the hydrologic and n u ~ e n t  cycling 
associated with the natural landscape provides a 
means to summarily evaluate &e overall Rtnetioning 
of the system in a composite sease. Unfortunately, 
understanding hydrologic systems and nutrient 
cycling in itself does not really explain the dynamics 
of the biology on the landscape. Too often, studies 
are done where there is an imbalance mong 
components of ecosystem level studies and, more 
often than not, it is the biological components of the 
study of terrestrial and aquatic systems that tend to 
be underrepresented. 

It is also important in natural landscapes swh as 
wilderness areas to study specific co 
dynamics. This can range from simple studies of 
presence and absence to mortality reproduction, total 
biomass, and positioning on the landscape. The 
study of guilds mong populations is arm ins-tive 
way to focus on community relationships of various 
species in association with habitat. 

Species of concern to focus on are those serving as 
bioindicators of change associated witb natural 
processes or pembations. Heroic species which 
may symbolize wildemess art: also frequently 
subjects of research. Populations of species &at are 
frequently poached from the landscape should be 
monitored. Rare and endangered species or those 
keatened by impact of exotic insect iafestation or 
disease, or air pollution should be the focus of study 
as well. 

Last but not least, a social science proparn should 
be a major component of study in a wilderness 





Figure 2. A simplified stylized reservoir and transport diagram of an ecosystem with special attention toward 
amospheric depasiaiow hpaats, 
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setting. This research might be the most importaot 
of all because it will provide an oppo 
establish the social value of wilderness for people 
well lirr advance of the time when the demand for 
diminishing resources will expand enormously under 
political pressure to exploit those resources protected 
today by the wildemess systems. It is importaot to 
devise a means to quantify social values of 
wilderness in a rapi g society. For 
exmple, is the opp experience solitude in 
wilderness areas being lost, or is the definition of 
solitude shifting? 

established in the pmk. This w s  the first park in 
the system to do so. A rare p l a t  mappiglg p r o g m  
has been ongoing for a long period, Busystem 
monitoriag has been established for the high 
elevation spmce-fir with ;ah permanent vegetation 
plots and high elevation s m m  chemistsy 
monitoriag. The effect of all this activiv is to 
utilize science to answer the queslion, " m a t  is the 
biological diversiv of tbe ecosystems represeated by 
this designated wilderness landscape, md how will it 
be changng over time?" 

It is also important to establish the panems of 
h u m  behavior in wilderness areas, both from 
legitimate recreational pursuits as well as illicit 
activities such as the illegal taking of plants and 
animals. Such studies should be closely associated 
with studies assessing the ecological impact of such 
behavior. Much research has been done in this 
arena, but managers have yet to establish systematic 
means to evaluate these impacts on a system-wide 
level. 

It is difficult to imagine today just how extreme 
those pressures might become within the next 50 to 
100 years to exploit resources protected by 
wilderness designation, but it is paranted  that the 
pressures for exploitation of the wildemess system 
will make those currently associated with oil 
exploration on the wildlife refuge in Alaska seem 
like tame politics. Science might provide the best 
defense against these pressures for exploitation. 

EXAMPLE OF THE APPLICA'X1[ONS OF 
DERNIESS MIANAGEMEW 

The 208,000-ha Great Smoky Mountains National 
Park, the nation's most visited national park, is being 
managed as wilderness pending passage of 
wilderness designation by the U.S. Congress. The 
park has been a focal point for research for several 
decades and is one of the few with a field research 
laboratory site. The close association of science and 
management in this park provides a variety of 
examples of how science can sewe management 
decisions that relate to wilderness areas. 

Biclllcrgical Diversity 

The long term focal point of the research program in 
the park has been to document the biological 
diversity of the landscape. Satellite imagery has 
been utilized to p r o d m  a vegetation map for the 
park. A dismbance history map has been assembled 
for the park, including settlement, logging, fire, and 
agriculture. A natural heritage data base utilizing 
the propam of the N a m  Conservancy has been 

As we anticipate the decade of the 
1990s and approach the next 
centuly, it has become more and 
more apparent that science is not 
a luxury but a mandatory tool for 
managers with the awesome 
responsibility of sustaining the 
wilderness values in this country 
which are held in such high 
regard. 

Fire Ecology 

Although a relatively small m o m %  of fire ecolow 
research has been done in the eastern deciduous 
forests, a variety of projects hwe been initiated in 
GS to evaluate fire history. A compilation has 
been made of all fires that have occurred in the park 
in this centwy and has been entered in the park9s 
geographic inl'srma~on system. This data base of 
fire location, intensity, and duration provides 
fundamental infomation of how fire has impacted 
the landscape kra this centuryP, Pemaneut vegetation 
plots have been established in some of these areas to 
ascertain the successional stages of p l a t  
communities following fire of v ~ o u s  duration and 
site conditions. A limited amomt of data has been 
collected fiom sediment cores to evaluate the 
presence of casbsn indicating prelhistory fire 
frequency. A recent vegetation map of the park 
generated from satellite imagery discloses the extent 
of a distinctive pine-oak forest type in the norawest 
quadrm of the park which aepresen& a r e m m t  of 
longslanding fire occmeme. h addition, fire 
dependent species have been i&ntSied in the park* 
and rare and endangered species that might be 
threatened by fire axe also cweratly being mapped, 
Fuel loading reseruch bas been doae in high 
elevation forests &a& have expe~eneed a high degree 
of dieback due to morblity from kraect ~ e s t a t i s n ,  
All these faeeorrs prsvide cui~cal inzfamatioa in 



making the always difEcult decision concernring 
wheaer or not to let a fire b m  &at has been 
nawally set in the park, Expansion of the research 
p m g m  in this subject asea in the fume will 
provide more precise idormation on the 
ramifications of altemaaive policies associmd with 
fire so maaagers migbt make the best idormed 
dmisions in a tirnely rn er. Decidjnig whether or 

is the mmagerrs' most significant 
prerogative concernhng impact on natue ecosystems 
pmesses in the wilderness setting, Science benefiB 
wildemess by helping to answer the question, "To 
b m  or not to b w ? "  

Gypsy Moth 

n e r e  has been a great body of resemch compiled 
concerning the gypsy moth as it moves methodically 
down the Southern Appalachian Mountain range. 
Research in the park has been fmused on 
establishing a more complete species list of 
lepidoptera. This provides better undershading of 
the potential loss of nontarget species impacted by 
spraying to control the gypsy moth population. The 
policy of the park currently is to allow the gypsy 
moth infestation to tnke its course except around 
public areas where adverse impact on the quality of 
the visitor experience might occur. GSMW 
research being planned is to deser6be biological 
communides that are likely to be impacted by gypsy 
moth defoliation. Science benefits wilderness by 
helping to answer the question, "To spray or not to 
spray?" 

Earrapean Wild Boar 

Extensive resemfn has been conducted on this exotic 
species over the last 15 years. hitial studies 
concen&ated on the biolol~y of the animals and their 
movement patterns and prefemed food items, 
Studies then focused orn the adverse impacts fvom 
these mimals to soils, plants, and mhals.  Research 
has also focused on evaluating means to more 
effectively remove the animals from the park 
t h u g h  the testing of entnmcement of baits that are 
used in trrrppiag. Most recenGy a population model 
has been developed, ms wilS aid mmgement by 
p~dieting the impact on &e populalion fiom conb.01 
acd tivities, mast product-r;ota, md clirnalie condi.rims. 
Scienee benefikr; wilderness by helpkg to answer the 
questions: " Why remove these animals?" "Where 
to remove these mimals?" md "How to remove 
&ese ~ m a l s ? "  

Air hflution 

me pmirnq hcus of research in the park during Ihe 
1980s was to monitor the level of air pollution to 

measure the degree and nature of deposition impacts 
associated with. that pollution. Studies have 
indicated that there is a sipifreant amount of 
pollution in the amosphere that reaches the park a d  
that an extrermely high level of deposition occurs, 
particularIy in the form of deposition of ninates and 
sulfates in the high elevation forests. Pollution 
loading in the park is shown to be p a t e r  than 
anywhere else in the counhy, including New 
Englmd where shilar protocols have been followed 
to monitor such deposition. These mountaintops 
seem to be ideal for filtering this pollution out of the 
atmosphere due to their steep slope, high elevation, 
and the physical features of the needles of the co- 
dominant spruce and fir trees. Some of the highest 
pollution deposition occurs when the mountains are 
enshrouded by clouds that c heavy loading of 
pollutants. Adverse effects from pollutants that have 
been observed i d u d e  foliar injwry from ozone, 
probable losses of soil nutrients such as magnesiuna. 
and calcium due to the influx of pollution, and the 
degradation of visibility which directly impacts the 
qualily of the visitor experience. This phenomenon 
of regional haze and buildup of air pollution 
obscuring views tends to occur at the peak of the 
visitor season. Significant decline of the red spruce 
trees has been ident~ied and amibuted, at least in 
part, to this pollution loading. 

This research program has influenced the current 
debate in Conpess coceming the development of 
more stringent standards for air pollution. The 
program has also influenced the issuance of permits 
for new point sources of air pollution in the 
Southern Appalachian region. Plans for construction 
of an incinerator in Knoxville were put on hold due 
in part to concerns about potential adverse effects by 
the project on the park's natural resources. Science 
benefits wilderness by helping to answer the 
question, "Do we need tighter air pollution control 
standards to protect wilderness values?" 

Disease Control 

Studies have been initiated to evaluate the extent sf 
dogwood anthracnose in the park. An estimate of 
the distnibution of dogwood has been made through 
aerial photography during periods of bloom prior to 
leafout, and an assessment of the progression of 6.he 
disease via the installarion of a series of permanent 
plots within selected stands is undernay. Tentative 
plans are to control disease progession in certairn 
areas to preserve the gene pool represented by the 
dogwood in the park and to evaluate the practicality 
of potential treatments. In this case, science is 
benefiting wilderness by helping to answer the 
question, "How serious is the disease problem and 
are there cwently any practical control mechanisms 
that can be utilized in a wildemess setting?" 



Visitor Satishetion 

eys of backpackers were conducted in 
1983, I986 md 1989 which, among other 
evaluated visitor satisfac~on with various 
management practices in the wilderness area and 
satishction witfr the quality of visitor experience 
there. Resewh docmented an hrease in public 
concern about the condition of the shelters and the 
presence of litter in the backcountry. This trend is 
consistent with a dalining active Pnamagement role 
in the backcounby of the park. Also, a mechanism 
has been developed through science to monitor 
satisfaction levels with the quality of visitor 
experience in the backcounbty over the long tern. 
Science has benefited wilderness by helping to 
answer the question, "Do we need to limit overnight 
use in the wilderness area in order to mamize 
adverse impact on the resumes and maintain a 
quality visitor experience?" 

STRATEGY TO FACnmATE T m  
DEWLOPMENT OF AN ACTIVE SCIENCE 
PROGRAM IN A m D E R N E S S  SETTING 

7"be following suggestions are offered to managers 
of wilderness areas who are interested in establishing 
a91 active science program in a wilderness setting. 

1 .  Establish a center to coordinate research on the: 
wilderness area, either at some entity associated with 
the managing agency or at a nearby university or 
nesearch institution. This important coordinative 
%ernction might be directed by the establishment of a 
resource advisory committee to provide counsel 
concerning research conducted at the wilderness 
aea. 

2, It is very impoannt to provide facilities near the 
wildemess area for housing scientists and their 
technicims and space for field sample processing. 
Support far logistical matters is also valuable. It is 
surprising how even modest facilities can greatly 
reduce the overall cost of a field research effort, 

3. It is iqortant to establish research sites in 
wildemss areas and to manage them actively. These 
s$eady sites are complementary to a landscape level 
perspective and should be nested in the scale and 
context of watershed, catchent, transec t, and stand. 
Pemanently marked shrdy sites for terrestrial and 
aquatic ecosystems will provide scientists with an 

ity to contribute systematically to a growing 
howiedge base on ecosystem processes and 
community dynmics. The watershed level is most 
important for monitoring hydrology and water 
chemism. A catchment level is an appropriate scale 
to utilize a series of permanent nested plots to 
evaluate vuious life foms in the same habitat 

condition. S p ~ Z i c  pennment plots within these 
eatchents cm emulate the Wmsests where a lesser 
degree oE smplhg is dme to measrtre the variable 
and key pwmeters sf inlepzsivdy sampled 
catcwents ts evalluate their eEectiveness across &(I: 

watershd. 

4. Utilize remote sensing and satellite technolorn to 
characterize the wsswces at a landscape scale, A 
wide variety of 11md cover Qpes can be 
distinguished. A Qigitized elevation model can be 
generated from topoguaghic maps. Watershed and 

courses of water bodies can be defined, A11 
this infomation should be incorporated into a 
geographic Monma~on syskm, O&er elements to 
incoqorale into such a system 81. the landscape level 
include geology a d ,  If appropriate, dismbiunce 
his tory. 

5. The designated research center should coordinate 
research on the wilderness area and data 
management associated with arehiving  oma at ion 
collected from the va~ous  research projects on the 
area. hvestigators w o r ~ n g  in the wilderness area 
sbuld be encouraged to conlribute to the growing 
body of knowledge so that it is available to other 
researchers with potential interest in the s m e  site. 

6. The research advisory g: tee should make a 
periodic synthesis oE the re md aiuticulate 
management hplicaeons from the =search results, 
They should also periodi 
productive directions for 

7. The agency responsible for managing the 
wilderness and the cater  far coordinatiflg research 
should market eNFectiveEy tcz, conduct research in: the 
area to the appmp~ate resetarch comnrmmity and 
suggest the kinds sf sfaadies &at rare most needed. 
Researchers at the center should coordinate the 
development of research proposals from out-side 
funding sources to Gricilitate highest priority ~ e s e a h ,  

Benefits from following this series of steps for 
fostering research in wilderness seas will provide 
sislificmt hsigit for management of wilderness 
areas. It has become paimlty ob iow  that the old 
adage, "eel- name takes i t s  eowse" is net adequate 
in this world of the hvasiasxl, of exotic species, air: 
pollugon, aPld the potential catastrQphie global 
climate change. As we anticipate the decade of the 
1990s and approach the next cenhtiu"gr, it has become 
more md more apparent ghat science i s  not: a I m q  
but a mmdatoq tool %"or managers witSI the amsome 
responslbilig of suslninhg tihe wigdemess values in. 
this comhy which we heid in such high ~egard. 



Geosphere-Biosphere Observatories, Their Definition 
and Design for Studying Global Ghange. Dyer, 
M.I.; diGastri, F.; Hansen, A. J., eds. 1988. 
Biology Inter. Spec. Issue 16. Inter. Union of Biol. 
Sci, in collaboration with US Nat. 
Cornittee. 

Hinds, W. T. Towards monitoring of long-term 
trends in tearestrial ecovsteans. Envkon. Gonserv. 
1 l(1) Spring 1984. 

Karr, J. R. 1887. Biological monitoring and 
enviromentai assessment: a conceptual framework. 
Enviromental Management 1 1 (2):249-256. 

Long-Term &ological Monitorhg in Biosphere 
Reserves. U.S. Man and the Biosphere Program. 
1979. 

NacKenzie, M. 1987 (draft). A method of data 
management for use by the Science Division, Great 
Smoky Mountains National Park. Cooperative 
Park Studies Unit, National Park Service, Univ. of 
Tennessee, Knoxville. 

Standards and Guidelines for Natural Resources 
Inventory and Monitokg. 1988. NPS-75 
(proposed). USDI, National Park Service. 

Scott, J. M.; Gsuti, B.; Jacobi, J. D.; Estes, J. E. 
1987. Species richness, a geographic approach to 
protecting future biological diversity. BioScience 
37(11):782-788. 

Strayer, D.; Glitzenstein, J. S.; Jones, C .  G.; Kolasa, 
J.; Likens, G .  E.; McDomell, M. J.; Barker, G. C.; 
Pickett, S. T. A. 1986. Long-term ecological 
studies: an illustrated account of their design, 
operation, and bportance to ecology. Occassional 
Publication, The Institute of Ekosystem Studies, 
No. 2. New York Botanical Garden, Millbrook. 

Sutter, R. D. Monitoring rare plant species and 
natural areas - ensuring the protection of our 
investment. Natural Areas Journal 6(1): 3-5. 

Urban, D. L.; O'Neill, R. V.; Shugart, H. H. Jr. 
Feb. 1987. Landscape ecology. Reprinted from 
BioScience. 



A POLITICAL TAXONOMY OF 'VVILDEIPmSS BENEFITS 

Glenn E. Haas* 

Managing wilderness in the 21st cenhuy will require beliefs. Increasing our awueness and knowledge of 
a mrueh better mderstanding of the benefits that the benefits of presemhg wilderness hcreases rtH.riis; 
accrue from protecting this resource. The purpose of system of personal values and beliefs. It adds 
this paper is to respond to the basic questions posed ricbess and depth to th i s  system which leads to 
by the conference steering committee: Why be increased confidenGe and credibiliq when discussing 
concerned about vvildemess bemfits? And, what are dlderness. These latter traits then enhance our 
the benefits of wilderness? ability to persuasively communkate--that is, to get 

people to agee or do what we would like them to 
do. 

The foundation of our 
philosophy towards 
wilderness is comprised of a 
system of personal values 
and beliefs. Increasing our 
awareness and knowledge 
of the benefits of presewing 
wilderness increases this 
system of personal values 
and beliefs. 

For the majoriv of wilderness enthusiasts, a question 
about the benefits of wildemess is viewed as 
elementary, almost silly. Yet it only takes one 
encounter with a challenging wilderness opponent to 
bring home the fact that ow ability to professionally 
and intellectually discuss something so obvious to us 
is often supeficial and even embarrassing. It is 
imperative th& we begin to develop cogent 
explanations about the benefits of wildemess. Six 
reasons for &is need are advmced. 

An understanding of wilderness benefits will lead to 
richer personal philosophies. As more and moPe: 
people come to share similar philosoghies, we will 
witness the evolution of a wilderness ethic in ow 
society. This ethic will be the moral fabric or code 
of conduct for our sociev's psewntion of 
wilderness--&e most essenneal tool if our 
grandchilken are to benefit fiom wilderness in &er; 
22nd century (Driver and others 1987). 

Public Support 

In a democratic gov ent, the principle of 
consumer sovereipty is paramomt. Subfic demand 
or support was essential in the passage of the 19M 
Wilderness Act and will be essential in maintainhg 
the integrity of the National Wilderness Presematim 
System. Being knowledgeable of the benefits of 
wilderness will lead to an infomed, articulate 
citizeary, It also wiU lead to a citizenry ahat is mow 
vocal and involved in public decision-making 
processes. As cornpetitiron for sIkrinking resowces 
and dollars intensiflies, a participatory constituent on 
behalf of wildemess is essential, 

Wilderness Professionalism 

Shape Philosophy/Ethic A veay serious problm az%t must be solved in the 
1990s relates to the fact that wilderness professionals 

me foundation of ow philosophy towards wilderness must be trained, hired9 provided idomation 
is comprised of a system of personal values and (e.g. research li teratuge) md continuing education 

ent of Recreation Resources and Landscape Architecme, College of Forestry and Natural Resources, 
Colorado Sltrtte University, Fofi Collins, CO 80523. 



ities. It is a t~avesv that most wildernesses especisally parmount if, and when, recrea~sn use irn 
are treiing managed by temporary, seasonal wilderness begins to decline. 
employee% (Red and others 1989; Vento 1990). 

But what should a wilderness professional be 
educated in? Psychology? SSocioloe5y? 

wications? Economics? Mmketing? 
ation? Recreation resowces? Visitor 

behavior? Mama1 ressmce pl 
Wildlife? Water resomes? Raage resouces? 
B b l e ~ ?  & o l o ~ ?  Ataraospherlc sciences? 
Occupibtioaal aerapy? 

Becoming knowledgeable of the benefits of 
wilderness will suggst subject matter m a s  and tbek 
relative emphasis. It also will substantiate the need 
for professional managers and skills that are 
necessl%.8gr at diflerent admi~strative levels. 
Relatedly, this knowledge will help to develop 
pre&caab:ie career paths and credibility w i m  
agencies. 

The effectiveness of the ar 
wilderness based upon the 
and wcodhed" recreati 
credibility. How many more acres of wilderness 
playgound do we need? 

It is permally diEicult to say we need more 
wilderness for recreation purposes, yet one can 
easily argue for more acreage for the purposes of 
eultuaf , historical, educational, spiriaal, scientific 
and fume choice vdws (Haas arnd others 1986). 
An wnderstanding of the benefits of wilderness will 
literally krease the size of the National Wilderness 
Preservation System and better equip us to refute 
efforts to declassify wildernesses or substantially 
mend the Wilderness Act. 

Management heisions 

Wilderness management is not easy, even now when 
am fmus is almost solely on the recreation-related 

The suwivabilify of the National 
aspects of wilderness. The integration of other Wilderness Preservation System 
wilkmess uses, and their subsequent benefits, into and similar land designations 
dwiaion-ma~s~g processes will further compownd the requires that a political taxonomy 
dificuBQ. h integated, blistic approach which 
r e f l x ~  diverse benefits of urilderness is needed of wilderness benefits be 
in decisions of wilderness pals,  objectives, quality developed. 
stmdards, zoning, tools, techniques, and re@ations, 

At a more macro level, mdersmding the benefits of 
wildemess will help to assure a "systemft of national 
wilderness areas. This will allow managers and the 
public to recopize the uniqueness of each 
wildemess as well as the diversity or richness of the 
Nacsnal Wilderness Preservation System. 

Wilderness management requires money, 
professismls, arrd propams. Even after 25 years, 
&e: mount of resowes beirzg allocated to 
wilderness is minuscule. The reasons for this 
sibagion me many, ranging froan tke lack of 
wilderness professionalism to ageacy &adidons and 
Csaagessionill iporance W.S. General Accounting 
Office 1989). 

Justgyhg wilderness resowces based om some 
recreation metric has not rrnd will not be adequate, 
We must develop a series of metries, outpuBts, or 
twg&s &at a~count for the multiple benefits of 
wilderness. More eItZgeceve justifications can &en be 
made for wilderness resources. TEris need is 

The wilderness related literatuse over the past 30 
years is rich with conceptual md empirical 
tmonomies related to the uses, values, or benefits of 
wildemess, Tbese bonomies have identified 
categories of benefits, ranging from several macro 
categories to micro categorizatims iinvolving 20 or 
more categories. 

One of the reasons why multiple taxonomies (Driver 
a d  orbers 1987; NeGloskey 1990) have wolved 
relates to the role the author had in mind.. me 
tmonamies wi& only several catego~es have sewed 

unicate with laypeople such as outdoor 
enthusiasts and environmental memberships. Other 
taxonomies have tended to serve the ecological 
ccpmmunily a8d have been usefrnl in wilderness 
desigrllabion deliberations. n e  tmoaomies with 
nmerous categories have served to orga~ize md 
link research and higher education progws, mese 
are valid roles and valid I;r;aonomies. Vet, a basic 
precept of thls paper is &at the National Wilderness 
Preservation System--those 92 million acres currently 



designated--needs a political taxonomy of wilderness 
beaefils* 

me crea~on of the National Wilderness Preservation 
System is a tribute to the principle of consumer 
sovereignty and the American political process. 
Likewise, the long-tern congnuance of the System 
will need a taxonomy to perswde the American 
public and political process. 

%h cPitemia were considered in developing the 
proposed taxonomy of wilderness benefits presented 
in &is gaper: 

1. Professionaf/Credible - the tarxonomy must 
have integrity and be viewed as conceptually and 
scienlifulcall y valid; 

2. Large Sepen t  of Society - each category 
within the taxonomy must be relevant and 
mderstsod by a large percentage of our adult 
society, panicularly by aMuent change-agents and 
decision makers; 

3. KISS Principle - Keep It Simple Stupid is 
essen~al, particularly in deciding upon specific 
verbiage and the nmber of categories (i.e., less than 
eight); 

4. In Vope  - select verbiage which is being 
used today--or will be used tomonrow--by nationally 
a d  internaeonally respected institutions or 
individuals f i.e., National Geographic, National 
Acadeq of Science, United Nations); 

5. Politically Persuasive - capitalize on the direct 
and indkmt l i ~ g e s  between wilderness and other 
populm and cment issues or trends; 

6. Emotion Laden - embrace the fact that the 
be r ican  public is frequently moved by its "heart" 
and that the taxonomy should be emotionally or 
dfec tively valid. 

me mommy proposed here has five c-gories of 
wilderness bendits which cm be gaphically 
depicted as a pyramid (Figure 1). Four of the 
catego~es axe represented by the base and sides of 
the pyrmid mQ ahe fifth categoay is represented by 
the puacle. A discussion of each category follows. 

Global Consewation Ethic 

The Nationall Wilderness Presemation System must 
be viewed as an integal p a t  of m ixlCmagional 
family of n a ~ a l  or wildland Besipa~crns. The 
system is not an island, but mtlrer a globtali resome 
of equal status with VVorld Heritage Sites, Mm and 
the Biosphere Resenves, National BaPlxs, Wildlife 
Refuges, and many others, 

The presence of wilderness, as with ollner similar 
land designations, helps to sainaaalak enviromenal 
awareness, the need fsr balance and hamony 
between nature and hmm a c ~ v i q ,  ad-tibdiaal and 
behavioral chmges among baunms, and expansion of 
a global cornsewation etlbic, 

New bowledge 

People who doubt or haw little c o m a  for 
environmental problems in the world often point to 
the belief that techolom, science, and new 
knowledge will be our salvablon, Likewise, those 
people who believe there axe se~ous  envkomental 
problems also point to the need to presems: the fast 
vestiges of our worfd's n a ~ a 8  ecosystems because 
of the "beaswre" of bowledge they presmably 
contain. This categov appeases both needs for new 
knowledge. 

Many popularized benefits fit within this crategov, 
These may include such ideas as biological diversi@, 
gene pools, ecologkal baselines, scient$ic 
laboratory, enviromental and expe~ential educationp 
personal self esteemlsbess rraediation/physieaB and 
mental challenge/enjoyme111:~ cmlWaI ~d heriage 
preservation, and spiaiirtual h&oapectio~-d, 

Future Choices 

Choice is a hdamental precept sf the h e r i i c m  
Constitution md k t u r e  esmoBtes bprovement, 
betterment, and klfilling our persmal &ems. 
These are powefil! wopds in our ssciev. 

The benefit of h ~ e  choices includes such ideas as 
options, reversible decisions, md the abiliy to 
change ow mind. Fume choices embrace the 
concept that today we are beanowing om resowces 
from our childpen and gandchili&eas, Wilderness 
provides us the abili@ to give om fume generations 
choices, flexibility, optims, md the opp 
exploit, consewe, or preseme as &ey deem 
desirable. 



Figure 1. The social benefits of wilderness. SUMMmY 

Social Benefits of Wilderness 

Quality of Life 

Conservation 

Sustainable Economies 

Significant attention is being given to the importance 
of developing and sustaining local, national, and 
intemational economies. Conceptual and empirical 
linkages appear to justify viewing wilderness as an 
economic resource (Peterson and others 1 988). 
Wilderness may benefit economies from the 
standpoint of tourism expenditures, land values, 
ataacting industry, tax bases, and direct consumption 
related to mining, grazing, and oil and gas extraction 
&om wilderness. 

The benefit of sustainable economies from 
wilderness in undeveloped and developing nations is 
even more defensible. kotourism, nature tourism, 
wildlife tourism, educational tourism, and scientific 
tourism are phrases that can be found in the 
international tourism industry and which are 
dependent on wilderness-type land designations. 

Quality of Life 

The fifth category which is viewed as the p h a c l e  
of the pyratnid is quality of life. While the phrase is 
nebulous, it connotates such ideas as hurnan welfare, 
comfort, satisfaction, happiness, community pride, 
mental health, tranquility, prosperity, stability, and 
world peace. These, too, are powerful words which 
can be attributed to wilderness-type land 
designations. 

ivabiliv of the National Wilderness 
Presenation S y s tern and similar Band desipaaiogas 
requires that a poli~cail taxonomy sf wilderness 
benefits be developed. m e  axonepmy must be 
persuasive in effectirng changes suchas increased 
hdgetlpersonnellpropam a~1868kion~, increased 
agency professionalism, seonger envimmental 
laws/policies/regulatio~ls &rPt will p~stect the 
integrity of the System, and a global csnsemation 
ethic. This fiveca tegoriy tmcbncsmy could pmvidg, 
cogent explanations abour tke benefi$n; of wilderness 
and be used by interested publics, 6;arridromental 
poups, agencies, media, and C O ~ ~ ~ S S  to effect 
these changes. 
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WHAT CAN WILDERNESS DO FOR BIODIVERSITY? 

Reed F. Nass' 

Biczdiversity indudes not only species, but also genes, 
communities, ecosystems, landscapes, regions, and 
biomes. Big wilderness, defined as very Earge, 
roadless, lightly managed areas, may better represent 
nara've biodi l~emi~ at mare levels of organiza~on 
than any ather kind ofpotected area, At the genetic 
level, big wilderness sapports multiple demes and 
heteroqygosidy and allelic diversiq within demes. At 
the species level, viable populations of species ill- 
adapted to the humanized landscape are more likely 
to be mintained in b k  wilderness than in smaller 

organization in better health than can smaller and 
more heavily modified areas. Biodiversity, as an 
environmental issue of enomous public and political 
interest, can infkse new vigor into the wilderness 
movement; provide scientifically valid jusMications 
for protecting large, intact areas; mQ 
ecologically meaningfit1 criteria for wilderness mea 
selection, design, and management. Although I 
agree in principle with the late Edward Abbey that 
"wilderness needs no defense, only more defenders," 
sciensic selection and management criteria will help 
assure adequate representation and protection of 
biodiversity in wilderness and other public lands. 

areas. At the cornmu* or ecosystem level, the 
wr iev  of habitats ~lithin br'g wilderness supports 
mny diflerenr associations o;f species. Although 
each associatiopz might be protected separately in a For native biodiversitv at the 
system cf smaller Yeserves, their functional 
combination at a higher level ofo~.ganization is not 
protected, Only in large wilderness areas can native 

landscape level of or&nization, 
which consists of gradients and 

biodiversity he k i n t a h e d  at the landscape level, i.e., mosaics of  manv cmmunil-v 
with the fd spectrum of environmental gradients and 
habitas overlaid by mosaics of disturbance-recovery types, biiwildkness is the40nly 
 pat^-hes in appraximtB sea@-state proportions. option. Wilderness and 
Today, only s p%) M Z B I  ~ai ley-~uchler  ecosystem biodiversity need each other. 
ryyes in the United Sbates la@d Puerto Rico are 
represented in &sQnafed wilderness in units of 1 
milliovt ha or more, all qf" these in Alaska. Only 50 
(19%) of these ecosystem types are represented in 
units of at l e m  100,000 ha. Wikd'emess areas 
smaller than some critical size must be actively 
mnaged to subsidize nattrral disturbance regimes 
and augment p opulats'cms of space-demanding 
species. Broad linkages bemeen wilderness areas 
naay not f ~ l l y  coqensclre for inadequate size, but 
m y  help sms'ier areas vemah vi~ble.  

M a t  can wilderness do for biodiversity? m a t  can 
biodiversity do for wilderness? The relationship is 
reciprocal. Big wilderness, defined as very large, 
soadless, lightly managed areas (Foreman and Woke 
1989), can represent more levels of biological 

How useful are wilderness areas in the overall effort: 
to protect biodiversity? In the conteminous 48 
states, only about 1.8% of the land is designated 
wilderness; the figure is 4% if we include Alaska 
(Watkins 1989). Most of the Earth" tenestrial 
biodiversity will be maintained, generally through 
active management, in the "seminatural nna&ixw of 
multiple-use forest, range, and agricultural lands 
(Brown 1988). But for some species, those &at do 
not get along well with hmans and hence are often 
the most endangered, there is no substitute for big 
wilderness if they are to survive outside zoos. f i r  
native biodiversity at the landscape level of 
organization, which consists of padients and 
mosaics of many commi ty  types, big wilderness is 
the only option. Wilderness and biodiversity need 
each other. 

"925 NW 3 1 st S%;reet, Cornallis, Oregon 97330. 



In this paper, I explore the relationship between 
wilderness (designated and de facto) and 
biodiversity. First, I review recent concepts of 
biodiversity as encompassing multiple levels of 
biological organization, and discuss how wildemess 
xeas contribute to conservation at each of these 
levels. men, I discuss the impors.ance of 
representation as a conservation criterion, and the 
role of big wilderness in representing the full 
sPw biodiversity, f define "big" as at least 
100, or 1 million ha or more for ecosystems 
subjec t to Imdscape-scale disturbances. The 
scientific values of wildemess include 
for basic research and the "benchark" functions 
discussed by Aldo Leopold but virtually ignored in 
modem wildemess debates. 

To the extent that a species 
is dependent on the 
conditions of wilderness, 
reductions in roadless area 
in a region predispose it to 
extinction. 

LEVELS OF BIOBIVIERSWY 

Many people still equate. biodiversity (short for 
biological diversity) with the number of species 
within a particular area. But the species is only one 
level of biological organization. Recent definitions of 
biodiversity converge on the view that biodiversity 
spans multiple levels sf organization, from genes to 
biomes. The Office of Technology Assessment 
(1987) defined biological diversity as "the variety 
and vmiabiliv among living organisms and the 
ecological complexes in which they occur," and 
discussed biodiversity at ecosystem, species, and 
genetic levels. The landscape level has been added 
by other authors (Noss 1990). 

At any level of organization, numbers alone do not 
encompass conservation concerns about biodiversity. 
lit is not some m a x i m  diversity of species or 
vegetation types that we wish to see preserved 
within a wil-ess area, but rather native species in 
naturally occurring patterns of abundance (Noss 
1983; 1987a; Wilcove 1988). Camposition, then, is 
jrast as important as richness. 
(1981) pointed out that ecosystems in general can be 
characterized by thee p~mary attributes: 
composi~oa, s m ~ u r e ,  an$ Emction. M1 tbee 
a t~butes  deternine gfie biodliversit,k. of an ma, and 
all ~ e e  are ordered IsierareEcally (Noss 1990)- A 

comprehensive wilderness protection skratepr must 
seek to maintain all of this complexity. 

The Genetic Level 

Genetic diversity includes witbin- and bettvee~-deme 
components. Within demes (i.e., semi-isolated lwal 
populations), a tion goal is to 
maintain high 1 osit-gr and allelic: 
diversity. Small, isolated populations tend to 
become inbred and fixed for a single allele at a large 
proportion of their loci. If these alleles are 
recessives, inbreeding depression (evidenced by loss 
of viability and fecundity) may become evident, 
Random fluctuations in gene frequencies (genetic 
drift) in small populations can result in the loss s?F 
alleles and reduced potential for future evolutioaq 
adaptation. Hence, we can expect that many small, 
isolated nature reserves will contain genetically 
iaapoverished popwlations with a high probability sf 
exthtion (Frankel and Sou16 1981; Schonewald-60% 
1983). 

a1 populations respond through directional 
selection to differences in habitat conditions, a d  
different alleles often are favored in different demes. 
A deme is most likely to be genetically distinct 
when it is disjunct or at the peripheq of ra species9 
range. There is a trade-off between maintaining 
genetic diversity within and between demes. 
Isolation promotes between-deme diversity, but 
typically reduces within-deme diversity. AllendosE 
(1983) suggested an ideal exchange among demes as 
one reproductively successful migrant individual p r  
genera tion. 

Large wilderness areas, especially when 
interconnected with other wilderness areas into 
regional networks, offer exemplary conditions for 
genetic conservation. If large enough (say, 1 xaaillio~ 
ha; Schonewald-Cox 1983), an individual wilderness 
area and surrounding suitable habitat may contain 
populations of most species sizable enough to 

ng depression and genetic drift, For 
animals, a single wildemess area 
tiplle demes, some of which m q  be 

genetically distinct. For large, wide-rangng animals 
such as cougars and bears, a nemork of several 
large wilderness areas connected by broad habiht 
corridors might contain multiple dernes and pernit 
exchange of individuals mong them. At present, 
such conditions rarely exist due to habitat 
fragmentation. But enlargement of cwent 
wildemess areas; new desipations of wildemess, 
other resemes, and corridors; and more ecolrtgically 
sensible management of surrouslding laads may 
create acceptable conditions for genetic cowsemation 
of entire biotas (Noss 1987a). 



The Species Level 

The species level is most familiar to us, for the 
simple reason that species are more tangible than 
ofher levels of biological organization (except for the 
individual, which, animal liberation notwithstaniding, 
usually is unhportant in conservation until a 
population has declined to an extremely small size). 
At the species level, the highest concern is 
maintaining total species diversity at a global scale 
and native species in natural patterns of abunbce  
at a regional scale; local araas must be managed 
~ t h  this broader context in mind (Noss and 
1986). Due to human modifZcations of fiabitat and 
h;ulsportation, exotic species and weedy native 
species now dominate many areas. Big wilderness is 
not exempt from these problems, but by dewtion 
has s ~ e r e d  fewer invasions than other areas. 
Roadlessness (or low accessibility to humans) is a 
key to maintaining an intact native species 
composition. 

Population viability theory and practical experience 
have taught us that small populations are vulnerable 
to extinction for many reasons (Soul4 1987)). 
Genetic deterioration represents one class of 
problems, as discussed above. For most small, wild 
populations, however, demographic stochasticity 
(i.e., random fluchzations in reproduction, mortality, 
and age and sex ratios) is probably a greater threat 
Gande 1988). Chance variation in demographic 
parmeters can drive a small population to extinction 
quite rapidly. For some species, there may be a 
threshold density or number of individuals below 
which the population cannot recover. This "Allee 
effect," named after the animal ecologist W.C. Allee, 
is likely when organisms m o d e  their environment 
chemically or physically in a way that encourages 
their survival, when group defense against predators 
or competitors is important, or when social 
interactions and mating success depend on some 
critical population density (Lande 1988). 

To the extent that a species is dependent on the 
conditions of wilderness, reductions in roadless area 
in a region predispose it to extinction. Wolves, 
grizzly bears, and cougars are among the species that 
often show wilderness dependency, primarily 
because they are shot or otherwise harassed in areas 
with high road density (e.g., Thiel 1985). A report 
by the Congressional Research Service on 
interagency management of the Greater Yellowstone 
Ecosystem concluded that road conshruGtion is the 
single peatest threat to the regional ecosystem 
(Keiter 1989). Because a large wilderness area with 
a natural disturbance regime will maintain vulnerable 
species in addition to less sensitive species, the total 

diversity of wilderness is expected to be 
higher than that of a roaded landscape of comparable 
size, Total species diversity may be higher in the 

roaded landscape, but many of those species will be 
exotics or other opp sts that were not a part of 
the primeval landscape and do not require protected 
areas for smival (Noss 1983; Wilcove 1988). 

The Cornunity Level 

A community is a group of species that occupies a 
particular place. If we add soil, water, and 
wological processes such as natural dismbance, we 
have an ecosystem. The scale of an ecosystem is 
arbitraty, and ranges from a microcosm in a jar of 
pond water to the entire biosphere. Terrestsial 

ties, or associations, are usually defined by 
tation according to some standard of 

homogeneity and based on dominant maor  
characteristic plant species (Mueller-Domb 
Ellenberg 1974). Animal communities, in 
are associated with particular plant communities, 
although habitat struGture in many cases is more 
important than floris tics. 
Community-level conservation is complementary to 
species-level protection. The Nature Conservancy, 
for example, employs a "coarse filter" by protecting 
high-quality examples of native community-types, as 
well as a "fine filter" aimed at particular rare 
species. The coarse filter is assumed to capture 
perhaps 85.90% of species without having to 
inventory or plan preserves for them individually 
(Noss 1987b). 

Community-level conservation does not depend on 
wilderness, especially if one focuses mostly on 
plants. In practice, The Nature Conservancy, many 
state natural areas programs, and the Forest Service 
in its Research Natural Area (RNA) program, 
designate small preserves to protect what often are 
single representatives of community-types. It is 
acknowledged, sometimes, that such preserves will 
be missing many of their characteristic animals. 
Plants that depend on particular area-dependent 
animals for pollination or seed dispersal also will be 
10s t from small preserves. Disturbance management 
is usually a problem (White and Bratton 1980). In 
many cases, small remnants were all that was left of 
a particular community-type. But in other cases, the 
"living museum" mentality simply supposed that 
small examples were all that was needed to save a 
particular kind of community for posterity (Noss and 
Harris 1986). 

What big wilderness has to offer community-level 
consewation is an opportunity to maintain entire 
biological communities, including fauna as well as 
flora. Also in large wildemess areas, c 
are represented in their natural context, grading into 
other cornunities in the landscape mosaic (see 
below). Moreover, one problem with the coarse 
filter is that species assemblages are constantly 



changing over time as climate changes and species 
migrate at their characteristic rates (Hunter and 
olhers 1988). Intercomec ted networks of wilderness 
would supply the habitat diversity and dispersal 
corridors necessary for this re-sortbg of species into 

The Landscape Level 

Temperame, moiswe, soil smctue, and other 
aspects of the physical environment are gradient 
phenomena; they vary with elevation, aspect, 
latitude, and other continua. Each plant species 
responds to environmental gradients, being most 
albmdant in the portion of a gradient that 
corresponds to its physiological optimum, and tailing 
aE to either direction. Thus, in the Great Smoky 
Momtaias, Whittaker (1956) was able to map the 
location of vegetation types in two dimensions along 
gradients of elevation (conesponding mostly to 
temperature) and moisture. Subsequent studies 
convinced Whittaker that plant species are 
distributed individualis tically along gradients in 
accordance with their autecological tolerances and 
requirements. The diversity of a landscape is 
realized only when all environmental gradients and 
associated species distributions are represented fully. 

Superimposed on the environmentally determined 
gradient-mosaic of vegetation is another mosaic 
created by disturbance, both natural and 
(increasingly) anthropogenic. Disturbances occur at 
multiple spatial and temporal scales, from frequent 
canopy gaps caused by treefalls, to wildfires that 
recur every few hundred years but cover thousands 
or millions of hectares. Disturbances at any scale 
brealc the dominance of established individuals or 
species, bring in a flush of resources such as 
sunlight and moisture, and promote regeneration and 
growth of new individuals. Disturbances are patchy 
in time and space, so that a landscape can be viewed 
as a "space-time mosaic" (Watt 1947) or "shifting- 
mosaic steady state" (Bonnann and Likens 1979) of 
patches in various stages of recovery from 
disturbance. A major realization of modern ecology 
is &at moderate levels of disturbance enhance 
landscape complexity and species diversity (Pickett 
and m i t e  1985). The native species in an area 
have adapted through evolution to a particular 
d i s~bance  regime, which may not be mimicked 
effee tively by anthropogenic disturbances. 

Maintenance of landscare-level diversity (i.e., an 
"expanded coarse filter; Noss 1987b) depends 
critically on the size of the landscape. A shifting- 
mosaic steady state simply does not occur in a small 
area where a single windstorm might flatten 
everything. Pickett and Thompson (1978) defined a 
"minimum dynamic area" as "the smallest area with 

a natural disturbance regime, which maintains 
internal recolonization sources, and hence minbizes 
extinction." In other words, the area is large enough 
that only a small portion is distubed at any one 
time. Recently disturbed areas can be rwalionized 
by species from nearby refugia. Shugart and West 
(1 98 1) estimated that landscapes need to be 50-1 00 
times larger than the largest disturbance in order to 
maintain a relative steady state of habitats. n u s ,  a 
small nature reserve can "incorporate" treefalls but 
not wil&es. Even Yellowstone National Park, at 
898,WO hia, is too small to maintain a steady state 
with a natural fire regime ( R o m e  and Knigbt 
1982). The minimum dynamic area concept 
provides a strong argument for large reserves and 
helps tell us when management interventions are 
needed to regulate the disturbance regime in reserves 
that are too small. 

The lesson here is that if we want to represent 
biodiversity at the landscape scale, with naturally 
occwring disturbances and without excessive 
management, we will need to set aside huge areas as 
intact, a r a m e n t e d  land. Small wilderness areas 
are almost a-contradiction in terms. As areas 
become smaller, more intensive management is 
necessary to maintain diversity (White and Bratton 
1980). Unfortunately, management for habitat 
diversity in small areas usually benefits weedy, edge 
species at the expense of forest interior species 
(Noss 1983). 

Big wilderness represents the only opportunity to 
maintain the ecological gradients and mosaics that 
constitute native biodiversity at the landscape level. 
Only in big wilderness can species and communities 
be studied and appreciated in their n w a l  ecological 
and evolutionary context. This is not to suggest that 
we abandon our small wilderness areas and other 
reserves, which often contain important elements of 
biodiversity. But we must recognize that these small 
areas are inadequate for landscape-level 
conservation. 

REPUSENTATION OF ECOSYSTEMS IN 
'VMLDERNESS ARlEAS 

In the Fourth World Wilderness Conference, in 
1987, delegates of 62 nations unanimously voted for 
a resolution to preserve "representative examples of 
all major ecosystems of the world to ensure the 
preservation of the full range of wilderness and 
biological diversity" (Davis 1988). This principle of 
representing ecosystems in reserves has a venerable 
history in the United States, In the 1920s, the 
Ecological Society of America's Committee on the 
Preservation of Natural Conditions for Rological 
Study (which evolved into The Nature Conservancy) 
sought to represent all natural communities in 
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ha. National parks, although they contain some 
units comparable in size to the largest wildemess 
areas, also are dominated by small units. Wildemess 
areas average larger, with most between 1OO0 ahd 
100,000 ha. Only 12% are over 100,000 ha, 
however, and only 1% (6 areas) are larger than 1 
million ha (Fiwe 1). 

Why should we care whether ecosystems are 
represented adequately in wilderness areas? 
Wildemess areas, like national parks, have been 
established more for their scenic and recreal.iona1 
values than for any ecological or scientific purposes 
(Nash 1984). The Wildemess Act specifies that 
scientific value may be part of the basis for 
wilderness designation, but it is not mandatory or 
pre-eminent (Davis 1988). Scientists, such as 
Kendeigh et al. (1950-51) who emphasized 
ecological values of big wildemess, have lately been 
in the minority among wilderness advocates. Indeed, 
in the several national forest management plans that 
I have read, all justify (or fail to justify) wilderness 
purely in terms of Recreation Visitor Days (RVDs). 
The value of wilderness as a reservoir of biodiversity 
and natural processes is ignored, despite the fact that 
the National Forest Management Act (NFMA) 
regulations require that forest managers, when 
evalua~sg the wilderness potential of their lands, 
consider proximity to other wilderness lands and 
potential effects on biodiversity (Keiter 1989). 

We should know better. A scientist whom we 
consider the father of the modem wilderness 
movement was well aware of the ecological values 
of wilderness SO years ago. Aldo Leopold spoke in 
recreational terrns when he first advocated 
wilderness preservation in 1920. But by the mid- 
1930s, Leopold had matured as an ecologist (Meine 
1 988). Shortly thereafter, Leopold insisted that 
wilderness is vital to "the science of land-health," 
because it offers "a base-datum. of normality, a 
picture of how healthy land maintains itself as an 
organism " (Leopold 1 94 1 ). Many ecologists have 
been interested in wildemess for its value in basic 
research on how nature works. Leopold suggested 
another func~on: that of a benchark, against which 
we can compare managed and manipulated lands. In 
these times of massive expebentation with natural 
ecosystems, it would seem prudent to maintain 
conb.01 areas, Because our managed lands are 
landscapes, our control areas must also be at this 
scale -- that is, big wilderness. 

CONCLUSION 

Several levels of native biodiversity can be 
maintained most effstively in big wilderness, 
Moreover, wilderness areas have enornous scientific 
value as sites for basic ecological research and as 
beachmarks for comparison wi& managed lands. 
Yet, inventofies show that currently designated 
wilderness falls far short of represeating the major 
wosystems of the United States even as samples, 
much less as self-sustaining lmdscape mosaics witfn 
viable populations of large predators and their prey. 
Many conservationists Wow up fbek hands and 
conclude that we are not going to get much more 
than the scraps akeady designated as wildemess. 
The likely outcome of proposals now before 
Congess is another 4-6 million ha added to the 
current 36 million (Satchel1 1989), far less than 
needed to achieve adequate representation of 
ecosystems and meet reasonable minimm-size 
criteria. 

Should we accept the conclusion of no significant 
additions to the wilderness system- the short 
term, this seems inescapable. But desipated 
wilderness and ecolo~cal wilderness are not 
equivalent. Many lands can be managed for 
wilderness values, and in fact be restored to 
essentially wilderness condition, without formal 
designation. Other designations, such as biodiversiv 
management areas, vvithout the "big W" s t i p a  
could be promising. Woad closwes alone can be a 
significant avenue to recovery of wilderness values 
(Noss 1987a). Multiple-use lands, if managed to 
mimic natural disturbance regimes arid protect 
sensitive species, may approximate many ecological 
values of big wilderness. As demons,&ated by recent 
controversies over management of federal lands, 
however, most conservationists feel that significant 
changes in management direction, including a de- 
emphasis on commodity production, must occw if 
public lands are to function as biodiversiv reserves. 

Although the current political outlook on wilderness 
desimation is less than promising, additions to the 
Wilderness system shouki be pursued. New 
designations should concen&ate on enlarging existing 
wilderness areas, connecting areas with broad habitat 
corridors, and protecting previously 
ecosystem types. Designations should encompass 
centers of endemism and areas of high native species 
richness in each region (Scoa md orhers 1990) and 
should include "wilderness recovery areas" for 
sosystems where no existing sites meet strict 
wilderness standards (Noss 1987a). If we want to 
have a tallgrass prairie wilderness, for example, it is 
going to have to be restored. The piding principle 
for selecting sites and drawing boundariies should be 
representation and long-term viability at multiple 
levels of organization. 



Figure 1. Frequency distribution of (a) 213 Forest Service Research Natural Areas RNAs); (b) 320 units io the 
National Park system; and (c) 474 units in the National Wilderness Preservation System. Data on National Parks 
from Schonewald-Cox (1983); raw data on RNAs from U.S. Forest Service (unpublished, 1990); raw data on 
wilderness areas from The Wilderness Society (in Watkins 1989). 
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Wilderness managers and advocates also must 
overcome their aversion to active management. 
Most wildemess areas are far too small to manage 
aemselves, paaicularly when stressed by over- 
visita~on, air pollu~on, and global w 
depee that a wildemess area plus swomdiog near- 
namal land is smaller than a m i n i m a  dynadc area 
(which, depending on the ecosystem type, may 
exceed 1 million ha), it will require active 
management to maintain natural levels of habitat 
clivwsiw and viable popdations of space-demmding 
species over time. Management of human activities 
to protect natural values is particularly needed. For 
smaller wilderness areas and other reserves, broad 
habitat linkages between sites may unite chm into a 
functional network (Noss and Harris 19861, althougln 
such linkaps may not compensate entirely for large 
size. 

mally, we need to put science back into the 
wilderness debate. Ecology and conservation 
biology provide guidelines for wilderness area 

selection, desip, management, and restoration that 
are bias& fax less am eke aes&etic and rareatio~al 

ents that now dominate wilelemess discussioas. 
Science oEem an appropriate "left-brain" 
cmplement to the ethical arrd spiritual reasons for 
wilderness preservation that amacted many of us to 
this business in the first place. We should not, 
however, count on science to provide a complete 
justification for wildemss presewation, That 
justification lies mainly in the value of wilderness as 
a rehge of sanity, hmility, and reality in a 
deteriorating biospfiere. Realizing this, we see w s t  
clexly that the present wifderness system is 
inadequate and that pie desperately need to build one 
that is bigger and better. 

1 tbanlc Ed son, and an almsst 
anonymous for comments on 
m eadier draft of this paper. 

Table 1. Fifty Bailey-Kuchler ecosystem types represented by 100,000 ha or more in 110% out of 474 units of h e  
National Wilderness Preservation System (or wilderness recommended; ljrom Davis 1988). The SO types are out 
of 261 in the Bailey-Kuchler classification in the United States and Puerto Rico. Of the remaining 21 1 vpes, 104 1 
are not represented at all in wildemess mavis 1988) and 107 are repesenteil in wilderness in areas smaller than 
100,000 ha. 
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MANAGING WATER RESOURCES IN WILDERNESS AREAS 

Owen R. Williams, Naney E. Driver, and Stanley L. Ponee' 

ABSTRACT 

In response to the requirements ofthe Wilderness Act, 
wilderness managers need to identify threats to water 
qualip, secure and protect water rights in wilderness 
areas, and idesztifi cknd impkment lnanagement 
opporrunities to protect water qualiry and quann'ty. 
Inventory and monitoring aaivities need to be 
incorporated into the planning process. Eflective 
management of water resources requires the 
assessment of threats to water qualiry and their 
subsequent impact on the values ofthe water 
resources. Management opportunities in water qualiv 
difler in terms of the source of the pollution. If the 
source is from internal land use practices, internal 
management strategies can be implemented, whereas, 
if the source is from external land use practices, the 
wilderness manager must rely on cooperation with 
neighboring landowners and state laws for water 

The need to secure and potect water rights in 
~rilderness areas h s  resulted in a debate over the 
Colorado Wilderness Bill, which focuses on water in 
proposed wilderness areas being reserved from 
appropriation. The water-related reasons for 
opposin'on to designation can be described as 
concerns over precedent, upstream water users who 

be adversely affected, and future development 
opportunities which could be precluded. Water 
developers see great potential for water development 
writ hi^ Q P & ~  ~djacenl: to wilderness meas without 
unduly infringing upon the basic tenets of the original 
WlIdernes Act. Management oppoutuna"lr"es for 
preservation, scientific study, and societal 
impmvement exist in the inclusion of express water 
reservations in future designan'ons and state and 
Federal laws protecting existing wJater rights. 

The Wilderness Act of September 3, 1964 (PL 88- 
577- csdined at 16 U,S,C, 1131-1.130 (9982)), 

establtished a National Wilderness Presemation 
System to be composed of Federally owned areas 
designated by Congress as "Wilderness Areas," 
abinisterd for &e use md enjvmexmt of &e 
Amenican people in such m r as will leave &em 
unimpaired for fume use and enjoyment as 
wilderness, Ln addition, ~e Act states that the areas 
are to be managed for the protection of these areas, 
the preservation of their wilderness character, and for 
the gathering and dissemination of infomation 
regarding their use and enjoyment as wilderness. 

Appropriate management of water is 
not limited to a single resource, but 
rather protecting and managing 
entire ecosystems. 

Water and its associated values are pr i rnq  resowce 
components in maoy of these areas. Trails and 
campsites are: generally Lwated almg or near water, 
In addition tc, aes&etic values, wate~ is messargr for 
aquatic organisms and riparian ecosystems. 

Given h e  pqoses  of tke Act, m e  would expect that 
Ihe waters of wilderness areas wuld  be free flowing 
and the purest in the land. However, that is not 
necessarily the case, particularly in areas w"taieh ;are 
not lmated at the headwaters of a wibtershed. 
External laard uses, as well as recreaeonal md 
authorized non-recreatioa9al uses within wikdemess 
areas, can have sipificmt hpacts upon water qualiq 
md qumtiv, me g v s s e s  of this pqer am f 1)  ts 
examine &e issues of pratecfim of water qua%iv m d  
securing an8 ptecting water ~ g h t s  in wilderness 
weas md (2) tQ discuss sppor 
wildenzess rrsmagm ts protease water qualliv and 
quantity. 

'Chief, Water Rights Branch; Hydrologist, Water Operations Branch; Chief, Water Resources Division, 
National Park Semice, 308 S o  Hcswes %"r, R o w  353, Foa Collins, CO 80521, Q03) 221-8305. me opiixaions 
expressed are those of the authors and may not necessarily reflect those of the U.S.D.I. National Park Service or 

ent of the Intefior, 



WATER QVfiITY 

To effectively manage water quality in wilderness 
areas, inventory and monitoring activities need to be 
incorporated into the pl ing prwess, Appropriate 
management of water is mt limited to a single 
resource, but rather protwting and mmaging mire 
ecosystems, Water resowee invenfories pmvide basic 
infomalion on the class, distribu~on, nawal 
vitria~m, md esndibion. of the water md related 
resources. Mmi to~ng  is desiped to detect chmges 
and quantify trends in the water resource condition. 
Also, psesent nnd potential p eats to the qua1it;y of 
water kom irptemal md external l a d  uses need to be 
assessed to k u s  anmagemat plamhg. The values 
(or uses) of the resource need to be identzied, and 
specific water quality corndiaion objectives are needed 
to provide a management target to mitigate water- 
quality problems or maintain a water quality 
condition, 

In a wilderness m a ,  Ibe public has @eater 
expectations of the quality of water than in most 
watershed systems. Thiese expeetations are associated 
with watw values. Perhaps lihe most obvious value is 
the aesthedcs sf a stream or lake. Sdficient flows 
are desirable to eliminate any stapant, deoxygenated 
pools and to pavide a healthy env i romm for fish 
and associated biota. Oti3w suitable water quality 
conditions for aesaetic value include: (1) crystal 
clear water that i s  free from high sediment loads, 
(2) odorless water, (3) "accep&ble'kolor, (4) low 
concera&atiorrs of algae, (5 )  cool teEnperatures, and 
(6) productive fish population. 

In addition to the aesthetic value of water resouces, 
the public expects water in vhrilderness weas to be 

able, and of adequate quality and 
quantiy for boating, sdting, fishing, aaQ healthy 
aquatic life, Public perwptions of the wilderness 
experience incllade partaking of a refreshing r;lri& 
from pure momrain strems. This expeckalion 
assmes that the water in that watershed is safe and 
without hmm-caused depadation in quality. 
However, these expectations frequently are not 
met, particularly in areas which are not located at 
the headwaters of a watershed. External and 
internal land rases within and upstkeam from the 
wilderness areas can have significant impacts csn 
water quality. 

Invenb@sq and hsessmerrt rrf Threats ts Water 
Quafity 

hventoriies of water quality need to identi@ the 
p s e n t  condi~on of ground and surface water 
resowces, provide a baseline for Euhrre condihon 
assessment, and deschbe the values which are 
dependent upon maintaining s r  e&mcing water 

quality. An inventory hcludes aa evaluation of 
existing wakr r%souTees and eelated s o m a t i o n  and 
may include collection and analysis of synoplic 
(intensive in space) or teqorall (inlensive h t h e )  
water resources data. Physical, chemical, md 
biolo@cal idomation need to be collected and 
analyzed ~ t h  an emphasis on &e ecosystem 
appr~ach. mis approach provides a &mewonk to 
establish ecologicaliy md r;t;PtisticaUy valid baselhe 
condilions afld assess wa&r quality Pat erntire re@ca%-ss 
by monitoring a relatively small amber of ~ i f e g  
(Plafkin and others 1989). Some of the significant 
idomation &at needs to be assessed in sa water 
resources inventory includes basic ground and s d a c e  
water qualiy aad quantity, watershed and s&em 
characteristics, aquatic co miry atbibutes, presence 
and biotic effects of toxins, and water quality legal 
and regulatory framework. 

Pollution sources and their subsequent impat on the 
values of the water resomces need to be identified in 
conjunction with a s argr sf potential cmstiments 
and water-quality threats for eczcln watershed. These 
threats to the water resouces can m c u  eiQIrer from 
internal activities such as nomecreational or 
recreational uses or from external land use activities. 
The inventory and monito~ng pmgam needs; to be 
aimed at the somce and Qpe of pol%u&nt and 
ulrimately designed to support managemeat acdons 
which mitigate the i eat, 

Specific examples of nonrecreational uses in h e  
National Wilderness Presewa~on System we 
identified in Reed and others (l"989). Water qudiq 
can be impacted by swial, commercial, and other 
nonrecreational uses. For instance, poor water quality 
can severely impact threatened md endrangered 
species, both aquatic and t enes~a l .  Subsistence, 
spiritual sites, therapeutic, and human development 
programs depend upon aeshetic, ~ f i n g ,  md 
sometimes fishing uses of water. Conversely, these 
nomwreational uses, if not psoperly managed, caw 
inboduce bacteria, virerses, and paasites &at 
adversely affect the intended uses of t-he water, 
Therefore, it is critical that management recognizes 
the potential impacts of uses on the water resouce 
condition, the potential egect of the water resowe 
condition on the uses, and tbze potential coMists 
between uses of water resowces. 

Othes m a t s  to water quafiv in wilderness weas 
come from outfitting and guiding services and grazing 
which can cause: (1) increased erosion resulting in 
high tuibidity and sedimmt Ioading which &feet 
aesthe~cs and fisibe~es babiat, (2) increased mima! 
and h a a n  waste comtminating water wi& bacteria, 
vimses, and pasasites which in may i d e ~ t  those 
who drink the water, and (3) degradation of riparian 
vegetation resultiaag in higher seeam temperame 
which f l w b  &e Ashe~es md bioa, 



Oil a& gas exemtian and mining can have severe 
impacts upon water quality. Oil spills or natural oil 
seeps n n q  coat s&eam ls affec.ting fish and 
wi%diiiEt: azad depressing ed oxygen levels. 
U&ng or bwached ponds ma;y inboduce brine, 
~ l d i a g  mud, or other Buids contabkg chiMdes, 
iron, mmganese, 
metals, D q e n b g  
of potential impacts are associated with different 
mining activities. Turbidity and suspended sediment 
iacrease w i b  most mining activities, and lowered pH 
values can mobiliz metals causing severe 
contaminatrion a d  h p a c h g  aesbetie, ng, fish, 
and wildlife uses. 

WiMemess managers wed to be cowerned not only 
with watm quality impacts from nomecreational uses 
within wilderness a;rea boundaries, but also vvlth water 
quality threats from extemal land uses upstream and 
from ahnospheric sources, In addition to the 
previously mentioned nomreational impacts, 
wildemss asi.eas &at are not lwated in the 
headwaters of a watershd c m  be affected by point 
md noqorint sowee pollution from urban, 
agiculwal, md si'rvicuiltural somes. 

As Blrban areas expand, downstream wilderness area 
mmagers must mticiipak the innpacts prodwed by 
wban stomwater WOE, contminated flows from 
i m ~ i l l s ,  m d  sewage and i n d u s ~ a l  wastewater. 
Urban development generates a multimde of 
contaminants md high peak off. Wilderness areas 
care be impacted by increase sediment delivery, 
bimbemical oxygen demand, colifom bacteria, oil 
and gease, nulsients, pesticides, heavy metals, 
sodim, chlcz~dct, arnd a viuiety of toxic contminants 
(U.S. Eavkomental Pr 
Res~cfioras on fishing, 
result &om &ese mzonpoint somce activities. 

A v ~ e t g i  of pollution poblems associated with non- 
wban areas also c m  affect water quality in 
domstfearn wiBQemss meas. A@culmal pollution 
problems in the Uited States have been r d e d  in the 
foliowing ordeh of pTio~ty: (1) erosion resulting in 
sedimental-im, (2) high nueient cmentrations, 
(3) pesticides, (4) animal waste from small feedlots, 
(5) feailizers, and ((4) salinity (U.S. Environmental 
Pmtec~sn Agency 1984). mese nonpoint somces of 
pollution may affect the quality of water resources in 
wilderness areas, md, &ereby, 8Bect the suitabiliv of 
the water for some uses, 

S iBviculmal ac~vities md malntenmce of powerline 
or other ~glnrts-of--way can be problematical wherever 
ebemicat sprayhg, machinery use, timbet. harvesting, 
road consmctrisn and selated activities impact streams 
flowing k80 wilderness seas. mese land uses result 
in increased mbidiq, conga ation by herbicides, 
insw~cides and mdenticides, and increased levels of 

sodim and chloride. These chemical compounds 
have either acute or long-term chmic  effeGts upon 
fish. Undesirable metals or oher substances may 
accumulate through bioaccwulation and 
biofnagniivlcation in, the food chain making their flesh 
tansafe for human consmption. Therefbre, 
identification of the Ehreats to the water ressurees 
from internal and extemd land uses, evaluation of the 
resource values, and assessment of existing 
infomation and present water resource conditions will 
be n e e M  if the wilderness manager is to identify 
challenges and devise managmenti approaches for 
aeir  zlesoluthion, 

Monitoring and Management Opportunities 

Wildmess water qualiv management opp 
will be controlled by the source of the pollu~on. As 
previously stated, water quality in wilderness areas 
can be adversely impacted from both internal and 
external land uses, especially if the wilderness is not 
a headwaters area. E depdation of water quality is 
attrributed to activities within the wilderness, 
management actions can relocate campsites or trails; 
regulate the nmber  of visitors; apply or require best 
management practices for private inboldings, mines, 
and oil and gas extraction; and restrict lunch and 
ovmight sites for ougitting and guiding services. 

PIcrwever, if the source of water quality degradation 
lies outside the bomda~es  of the wilderness area, 
managers, under Section 3 13 of the Clean Water Act, 
must generally rely upon the requirements of state 
laws for water quality management. Many wilderness 
areas may qualafy under a state's antidepdation 
policy as having "Outstanding National Resource 
Waters" ((ONIRW). The designation is designed to 
safeguasd the sate's bigfiest quality waters and to 
maintain the quality of waters that have special 
ecological imporlance. merefore, effective water 
quality management in downstream wilderness areas 
will require: (1) effective liaison with state officials 
to identify water qualiv problems from nonpoint and 
point sources outside wilderness areas, 
(2) determining the appropriate statutes, programs, 
and policies under state law arnd the Clean Water Act 
to address water quality problems, and (3) petitioning 
for designation as O M  or iduencing the 
application process. Additional managernen t 

ties in water qualiv exist in Wild and 
Scenic River designations, existing laws to protect 
threatened and endangered species, and Federal arrd 
state laws such as the Resome Conservation and 
Recover~g Act, Pdalional Enviromenttal Policy Act, 
Toxic Substances Control Act, Comprehensive 
Environmental Response eolnpensation and Liability 
Act, and the Rderal Insecticide, Funacide, and 
Rodenticide Act. 



Wilderness mainagers will need to develop monitoring 
schemes to answer specific management questions. 
For instmce, if it is a manageareflt owctive to 
m~ntain cold wakr &out fisheries, a monitoring plan 
should be designed and implemented to determine if 
present conditions meet a s  objective and if present 
&@ads indicate a continuatioai of this use. ff the 
objmgve is mt or will mt be met, md the source of 
the degadatisn is wiUlin the wilderness area, 
previously mentioned solutions to the problem can be 
implemented. If, on the other hand, the condition is 
not or will not be met, and the some of the 
de~adalioa lies outside the wildmess area, then the 
m m a p  must w o k  wi& the state to smwe 
exzb'o~ernent anrcf to desip eflFective monitoring 
actions outside, aud mpseem, of the wilderness. 

Identification of the threats 
to the water resources from 
infernal and externat land 
uses, evaluation of the 
resource values, and 
assessment of eliisting 
information and present 
water resoeslrce condil%:ons 
will be needed if the 
wilderness manager is to 
identify challenges and 
devise management 
approaches for their 
resoltation, 

Infomation on a vhety of specific management 
alternatives for laonpoint some pollution from 
agriculmtal, m a n ,  construclion, silviculture, and 
landfill sources are available for the wilderness 
mmager (Association of State and hterstate Water 
Pollution Gonml ismtors 1985). Some of 
these alternatives s be applied to point source 
discharges rep1 the states. The primary 
mmagement opp ies for wilderness areas in the 
waler quality ~vre~cl are in cooperation with the state 
using existing Fecleml, state, md local laws, 
pmgms,  and policiek 

WATER QkfAScJTITY 

A long-lived and fervently fought debate over the 
Colorado Wilderness Bill revolves, at least in part, 
aromd the notion &at water in the proposed 
tt.ildemerss areas mi@t be resesved &om 
appropriation. The water-related reasons for 

opposition to designation are complex but can be 
described by one of three categofie$: (1)  a prwedent 
might be set which could r-rffect other Meral  claims 
to reserved water rights, (2) ugstream wa@r uses 
mi@t be advwsely affected* and (3) ftawe 
development oppo ties could be precliuded. 

This section will examhe these tfuree reasons within 
the context of current and anticipat-ed sippor;iunities 
and challenges. Furthemore, to understad the name 
of the "wildemess water" issue, we will first attempt 
to dewlop in the readier an ksiglhr inko Zfae 
relationship of water and western water ~gh t s ,  

Western Water Law 

The body of law which relates to &e use and 
ownership of water in the West is, for tlae most part, 
called the Doctshe of Prior Approprialim. Tbe 
docbrine provides for priority in right based upan 
priority in time. By being first to take water and put 
it to "beneficial" use, an "appropriator" gains a 
preference in times of scarcity. This is pogularly 
know as "first in time - first in right" (Cox 1982), 

This approach to the allwation of scarce supplies of 
water produces proprietary rights which, generally, 
may be sold and used by mot-her as b-hmgh that 
person had made the original approp~a~ora. The 
property right i a ~ $ h t  to the 
of the property of the property. 
Thus, the appropriator has rights to water vvlnich are 
tied to its use (Cox 1982). 

The unique nature of surface water has forced a 
certain flexibility upon western wakr law. 
Specifically, the "property" flows, m k h g  it variable 
in time and space; it is nahurally replenished mak;ing 
it virtually perpetually available; the degee of 
replenishment varies with time 
scarce; it tends to be only partial 
uses makhg it reusable; and it is integrsl to all 

life on this plaaet m&ng it essential for 
s. As a consequence, western water law 
the fact that water cm be used at loeations 

other than in or immediately adjacent to the cham1 
in which it flows, the uses to which it can be 
are many, and other water users rely upon the 
to the charnel system of the water not coqletely 
consumed by appropriator's havhg senior pights 
(earlier dates of priodty). In most western states, 
therefore, water rights may be severed from the landt 
and sold independent of lmd omership; ~ g h t s  may 
be limited by attributes of time (for e x q l e ,  season); 
lirnited in rate of delivery and total volme; liratited 
by the kind of use; improved upm ~ o u g h  storage; 
and lost kough non-use ("Beneficial use is the 
measure and the limit to the use of wata," (Treflease 
1979)). 



To &is point, the discussion has fwusd  on s d a c e  
water rights to the excfusion of nights associatd w i a  
ground water. There are differences in the way these 
foms of water are ad&essed in western water law, 
However, for the purposes at hand these differences 
will not be treated except to skate h a t  g ~ m d  water 
law is complex a d  evo1r;ing (momas 1961)- 

Federal Weserved Wakes BigfaQ 

Based upon westem l a d  acquisirions faom Frmce, 
Englnnd, and Mexico, the ownership of water and 
Imd in &tis West was vest& with the United States 

ent in &e Public Domain mtil rthe 
enactfnelnt of the public land latvs. As a result of 
slnese laws (fer exmple, I;t"le homestad and minhg 
laws) water was severed from &e public domain aead 
made available for allma~on and administration mder 
state law subject tg G m p s s '  power to replate and 
control navigation (Walston 1386). 

W e n  the United States dedicated l ads  within (kre 
Public Domain for speclfic purposes which requi%red 
water, such as frrQjim Reservations, a dilemma as:ose, 
E the United States had relinquished i ts  ownership of 
water in &e hbUc Domain, then water for the needs 
of the resewation was subject to the lirnitalisns of 
state law md, consequentliy, other appropriatow, E 
swk an eventu~llity were fo axise, a corafllict bemeen 
Federal and state laws would result. 

mis  concepaal dilemmq beeame a reality aromd the 
c e n v  when western water law 
to fms&ate tbe intent of Cmpess when it 

established an hbim Resewation in Monlana. me 
United States Supreme C o w  addressed the issue ~I-I 

Fmhemore, &is ~ @ t  arose wi& tbe establishent of 
the resemagon, took its prioriv from that date, m d  
was for an unquami~fied amomt of water mt 
otherwise approp~ated a& that gme (Faid= and 
h&ews 1979). 

The ereawe &at resulted was a creation C B ~  &ene cow; 
a creame likened by some attorneys to hb%e one 
created by Herr Fra&enstein, Moreover, as the 
nawe of the C o w  has chmgd over dm@, so t.so has 
the Federal Resewed Water Rights Dwme, &I 
addition ts the above, its feawes now isrelutde the 
foISowing: 

the Federal resemed water ~ g h t  i s  not lost 
by non-use 

* the tern "reservation9 refers to any federal 
'&";nc1ave9 

tbe purgoses for which water can be used are b e  
gr imw M o s e s  for wfrich the resewation wras 
esbblished 

* the right is for existing and Gutuae neds  

* the amount of the water right is the minimm 
moault necessq for the pulposes of h e  
resema tion 

Wilderness and Water Rights 

&mn a July 26, 2988, Memorand"lm, the Dep 
the Interior" Office of the Sofieitor advised the 
Secretary of the Interior on the issue of whether b 
file claims for Federal resewed water rights for 
wilderness m a s  ahinistered by the Bureau of Lmd 
Mmagenaent and the National Park Service. atRis 
memorandm constituted a supplemental opinion 
sugerseding and substantially modifying an earlier 
Solicitor's Opinion (M-36914) which had guided 
bterbr Beparfment agencies in their prqmation md 
submission of water rights claims since 1979. 

"The earlier Solicitor's Opinion had concluded that the 
Congressional desipation of wilderness areas kuclder 
the authofiv of the Wilderness k t  implicitly 
resewed, from waters unappropriated at the time of 
swh desipation, the waer messary to accomplish 
wilderness purposes. In other words, the earlier 
Solicitor" Opinion took the position that Federal 
resewed water rights arose when Congess "resem&" 
Imds as wilderness areas. This meant that &e water 
zawessary to meet the Congressional puarposes of 
wilderness preservation was also "re$ervedn from the 
mappropiated water o c c h n g  witbin, under, or 
adjacent to the wilderness. 

Conversely, &e July Mernorandunn, reached the 
conclusion that Congress intended not to reserve 
water for wildemess purposes. Supportiag this 
conclusion, the Supplemental Opinion cited evidence 
of a Congressional desire to avoid any reservation of 
water addiaional to &at already createha folr tltae 
mderllyirag parks, forests, and refuges. The 
svplernental opiaion also cited evideme which 
assigned wildemess purposes to a position secondary 
$8 &ose of the wderlyirag pntk, forest, or rehge, Bt 
went csaa to point out &at water Pight~ foP" wilderness 
pqoses  may be approgriat-ed under Staate law, 
purchased, or expressly (as opposed to implicitly) 
resewed by Congess. 

Present and Future Challenges 

As indicated above, the water-related opposition to 
desipation of new wilderness m a s  in Colorado falls 
into k e e  categories. h examhation of these will 



help in mderstilmding I-he water qustntw-related 
challenges to aomecreational wilderness uses. 

TFhe fist category listed, precedent which could 
sWFec& other Federal claim to resewed water 
dgh&s, may arise fram agnarent ratber than real 
concerns over precedent. The Federal reserved water 
rights doctrine has been well defined by the U.S. 
Supreme Court and, though still evolving, it seems 
mlikely that significant changes will occur in the 
foreseeable h m e ,  NeverfheEess, pmties Mi& 
waditionally have argued against the dochine continue 
to do so whenever the issue sdaces. m e b e r  this is 
&e result of & i r  sejtxtion of the basic premise or 
$heir commitment to remdn vi@lant to potential 
"'revit-aliza~ont' of the doe.trine is dilEflcult to say. 

The only significant question w ~ c h  could have 
potential precedent value is, "Does the creation of a 
wildemess area from lands previously reserved creale 
8 new "reservation" with attendant reserved water 
rights?" The magnitude of the questim can be seen 
best if examined in the ative. In such a case a 
reserved rigbt would be recopized for the m i n h m  
mount necessary to prevent the defeat of the 
resewa~on purpose. SuGh water right would vest in 
priority with the date of the wilderness reservation. 

m a t  this amoaunts to is a ~ g h t  for an 
this time, qumtity of water wi& a 199 
priority date for new wildemess areas, m e  qwneity 
could arguably be all water on, under, or contipous 
to the reswation (in view of the broad purposes for 
wilderness designation). However, the quantity ma)P 
be of less importance than the priority, Thai is not to 
say a 1990 priority is valuable in-and-of itself-.-there 
is very little, if any, water available for such a junior 
appropriation* However, under Colorado law changes 
in existing appropria~ons can only be made if there is 
no inJq to o&er appropriators, senior 
n u s ,  it could bappen that fume opp 
changes in senior water rights could be limited by the 
recopition of a juaior wilderness warn right. 

hoehev c m e m  about precedent may be found in the 
possible proliferation of recreation-based water rights. 
Thougb increasing in the west, a water ri@t for 
rec~eational uses such as river r&ing is not generally 
mognized as beneficial. This is the case in 
Colorado. Because the uses of reserved rifhts are not 
limit4 by state water law, tbe creat-ion of new 
reserved" w a r  rights, especially fsr wilderness 
pwoses, could mgwr the pro2if"emtim of such water 
use at the "expense" of the htbue development of 
more "'~raditional'9eneficial uses. 
The smond catepry listed, upstrean? water uses 
d g h t  be adversely affected, follows similar lines of 
reasming. Under ehe prim appropriation doctrine a 
water ight 06 such juaior p ~ s s i q  would not operate 
to the de@hent of senior upsuem, or Qsmsta"eihs9 

for that matter, apprropPintors. A wafer right c m  be 
satisfiedl mder state law only when it is in phrg~~ 
(i.e., all senlor rights have already been satisfied). 
Furaemore, with most Colorado wilderness meas 
located in the headwaters of &ek watersheds, m 
effect upon upstrem water uses is more O f  m 
academic consideration &an a real ;t;"oten~aP. The 
concern, it woukd. appear, devolves Po a cornsiderakim 
of the eEea of a junior appropriation upon f u ~ e  

ties to m&e changes in ewisgng senior 
water rfgfits. 

The third category of concern, prec%asion af future 
development opportunities, is essentially a 
restatement of the foregoiug. R a q  @sfmado mter 
development entities have publicly described plans to 
fully "develop", or make use of, Colorado's high 
elevation water resowces, Much of th i s  water is 
cwently being delivered to &e bwer basin states of 
the Colorado River Basin Compact because it i s  
presently in excess of the immdiate nwds of the 
upper basin states. 

Efficiency and economy dictate &at warn be diverted 
and stored where gravity can be used ta advanage 
and where evaporative depletion is &e least, n u s ,  
there is economic advantage in tapping water sources 
at cool, high elevation sites, indlndiglg &age: wi&h 
wildemess meas. The nodon of develoyhg water 

wildemess weas is not far fetched, as 
01orado"s Holy CFoss Wilderness. 

Under the terns of &e Ace creahg this wilderness 
area, water in its high mo is scfieduBed 
for diversion and delivery 1s to %Ire east 
slope of the Rockies, where it is to be wed by a 
burgeoning population. 

Water is at issue in other contemplaied wildernesses. 
The Congress is presentlgr debadng H.W, 2570 in the 
House and S. 21 17 in the Senate. mese Bills would 
designate certain Bureau of Land W a g m e a t  lands 
in Arizona as wilderness. Of pivotal in 
both bills is the issue of Federal Rese 
rights for wilderness purposes. As presently 
formulated, desipation wuld  izrclude 
Congressional reservation of water s M i  
the purposes of wilderness desipation, 
this reservation is expressly defined to b 
to any existing Fedleral reserved waler ~gfrhs, 
means that a Federd reserved water fight would be 
created at the time of designation by an overt action 
by Congress rather than a judicial interpretation of 
Congressional intent. The basis for the water right 
will not, therefore, have to be interpreted by the 
courts as inrplied in the htenk of Cmgess. 

Management Opporturrities 

What looms ahead in the way of water quantity 
management oppor ties depends upon one's 



perspective. Water developers see great potential for 
water development within and adjacent to wilderness 
areas. High quality water in generally favorable 
sertings oEem fume oppor 
rapidly growing popularion 
which this water will be developed, if it i ? 

will require skill and delicacy. Nevertheless, many 
enmeers feel that w be developed in these 
m a s  vviebout unduly g upon the basic tenets 
of' the odginal Wilderness Act, 

n u s ,  rFrom this perspective, wildemsses sffer great 
management op ties as "water warehouses." 
Water produced in these areas generally is free of 
hman.-eaused impacts to quaLity and generally is 
found at hations where evaporative loss is 
minimized and gravity can be used for water delivery 
rather than costly and energy consumptive pumping. 

n o s e  who favor the envimmental features of 
wilderness would view water development as 
anathema to the entire concept. For these individuals 
water withdrawal and/or storage is diamebically 
opposed to preservation, scientific study, societal 
improvement, and the many other attributes of 
wilderness they value. The effects of such 
developmerat upon threatened or endangered species, 
gene pools, and other features of a natural 
environment unalterd by h a m s  are difficult to 
predict, which is argument enough for many to seek 
to preclude such influences. 

The management oppomties for these wilderness 
uses will likely reside in actions to prevent such 
mter development. These will include the use of any 
auaority available to preserve natural flows and 
standing water levels. Among those that may be used 
kure existing Wilderness Act designations; the 
inclusion of express water reservations in future 
designations; state and Federal laws protecting 
misting water rights; Wild and Scenic River 
desipations; existing laws to protect threatened and 
endangered species; state laws concerning the Public 
Welfme; the Public Trust Doctrine; instream flow 
r ims  heid by the state; Navigation Servitude; 

erce; land access controls under the 
Pmperrty Clause (for Federal lands); and acquisition of 
propesty rights in land and/or water. 

SUMMARY 

Bwause a e  Wilderness Act states that wilderness 
areas are to be m ged for their own protection, the 
gresewation of their wilderness character, and for the 
gathering and disseminating of infomation regarding 
their use and enjoyment as urildernesses, water quality 
should be protecretO and water rights secured in 
wilderness areas, Effwtive m a n a p e n t  and 
protection of water quality in wilderness areas will 

require an inventory and monitoring effort. 
Idenacation of the threats to the water resources 
fiom htemd and ex land uses, evaluation of the 
water resource values, and assessment of existing 
infomadm and present water resomce conditions will 
enable the wilderness manager to identifjr chaIlenges 
and devise management approaches for their 
resolulion. 

Management oppor ties will be a Wction sf rlte 
some of pollu~on. ]Latern& management strategies 
caa be implemented to address some plllatiofl 
sources. However, pollution sources outside the 
wilderness area must be addressed kough the 
rquirments of state laws and the Clean Water Act. 
Additional management opportunities in water qualily 
exist in Wild and Scenic River desipations, existkg 
laws to protect threatened and endangered species, 
and Federal and state laws such as the Resource 
Conservation and Recovery Act, National 
Enviromental Policy Act, Toxic Substames Control 
Act, Comprehensive Enviromental Response 
Compensation and Liability Act, and the Federal 
Insecticide, Fungicide, and Rodenticide Act. 

The need to secure water rights in wildemess areas 
has resulted in heated debates throughout the West. 
The major concerns involve the possible proliferation 
of recreation-based water rights and the possible 
eEfec t of junior wilderness appropriations upon hture 
oppo-ties to make changes in exisling senior 
water rights. 

Water developers see great potential for water 
development within and adjacent to wilderness areas 
without unduly infringing upon the basic tenets of the 
original Wilderness Act. In contrast, individuals vvhs 
favor preservation, scientific study, h d  societal 
improvement diametrically oppose withdrawal and/or 
storage of water in wilderness areas. Management 
oppomties for these wildemess uses exist in the 
inclusion of express water reservations in future 
designations, state and Federal laws protecting 
existing water rights, Wild and Scenic River 
designations, existing laws to protect threatened and 
endangered species, state laws concerning Public 
Welfare, the Public Tmst Dwtrine, Navigation 
Servitude, interstate comerce, land access controls 
under the Property Clause, and acquisition of property 
rights in land and/or water. 
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CULTURAL RESOURCES IN WILDERNESS AREAS: 
GOMPATIBILITU OR CONFLICT? 

mith Corrigall, Kent Sehneider and Patrick Reed* 

ABSTRACT 

Management of cultural resources in wilderness is an 
important but o f in  neglected and misunderstood 
practice. Conflicts with other wilderness purposes 
most commonly arise in the protection and 
interpretation of historic and prehistoric sites. The 
Bureau o f k n d  Management in particular faces a 
challenge in the coming years due to the expected 
designation of a large number of wilderness areas 
)~)ith signifcant cultural resource values in the 
Western states. 

Twentieth century wilderness managers must begin 
to face the problems of the twenty-first cenh-ruy 

no one will survey for sites in wilderness. Rumors 
persist that archeological and historic sites will be 
vandalized and looted because they can't be 
protected. Some have decried any efforts at on-site 
intepretation wi&in wildemess bomdaries (only 
signing outside the boundaries, it is suggested, is 
appropriae or legal). 

Not only are wilderness managers 
torn between presewing the signs 
of past human influence in an 
otherwise untrammeled 
environment but they also must 
often consider additional human 

today, wellbefore the year 2001. One of our more modification to do so. 
immediate problems is @e proper management of 
cultural resources wiMn wilderness. 

The root of the cultural resources management 
problem in wilderness is the definition of wildemess 
as an area "m&aonmeled by man;" that is, without 
human manipulation or influence. However, the 
presence of cultural resources in wilderness areas, 
including both historic and prehistoric sites, is 
obvious evidence that these areas have been used 
md more or less pemanently modified by man. In 
most cases these human impacts occurred centuries 
ago. Not only are wildemess managers tom between 
preserving the signs of past human influence in an 
otherwise untrammeled enviroment but they also 
must often consider additional human modification 
to do so. 

SOME CULTURAL RESOURCE 

The Wilderness Act does not specifically prohibit 
these cultural resources m a n a p e n t  activities. If 
anything, it is permissive on the subject of use of 
wildemess for r~reational, scenic, scientific, 
educational, conservation, and historic purposes. 
Although there are some basic differences in how 
the replalions hplementing the Act are interpreted 
by the Merent agencies, the cultural resources goals 
remain the same whether the site is within 
desipated wildemess or not: inventory, evaluate, 
protect, and enhanee. The questions of compatibilily 
or coflict do not apply to whether the cultural 
resowces goals will be met (Throop 1990). The 
goals will be met: "ot they will be met in ways that 
are compatible to maintaining wildemess values. 

Culmal resowces in wildemss include both 
prehistoric and historic sites, obiects, md other 
;emants of the past. The c w % f  the cultural 

Since the passage of the Wilderness Act in 1964 resource problem fa@ed by wilderness managers is 
there has been a question as to whether culhval how to manage cultural resowces withln a 
resources in wildemess should become an abandoned wilderness and 
lot, left to de~ay oticed pqosefuliy or because 

*Chief, Brmch of Wilderness Resowes, Bweau of Laad Mmagernent, Washington, BC; Re@onaf 
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framework. Three major issues help illuslrate the 
problem. 

Shoulld culmal resowces 
wilderness? Section l l O  
Historic Reservation r?Lc t 
federal agency to establis 
inventory, and nominate" all properties that appear to 
qualify for in~lusion on the National Regiser of 
Historic Places (16 USC 470h-2). mis  means that 
vilildemess is to be hveatorid for cralimal resowces 
using records search, pedestrian survey, site 
lmalional models, Wornant htemiews, and all oaer 
techniques that are appropriate for findin 
wherever they exist, Section 106 of the also 
applies to activities within wildemess. 

Should cultural resources be protected in wildemess? 
The Archeological Resources Protection Act ( 
of 1979 carries provisions for permitting the 
excavalcion or removal of archeological resources and 
there are civil and criminal penalties for violations 
(Neumm and Reinburg 1988). No distinction is 
made for wilderness versus other areas where the 
pfovisions of the Act apply. Those who loot or 
vandalize archeological and historic sites inside 
wilderness boundaries have been, and should be, 
prosecuted. 

No land managing agencies exist which a e  
mdf; ted by projects that might drumage or des$.sy 
archeological or historic sites. The major impetus 
for both inventory and removal of culwal resources 
has been the &eats associated with the construetion 
and operation of pemment strucms and roads, 
Historically, projects have been ranked by the extent 
to which damage or destnaction to sites mi@t occur. 
n o s e  with the peatest damage or destlzrclcion 
potential have gotten cultural resources treaments 
first. Because such activities are generally 
prohibited in wildemess, and because of tight 
budgets, little effort by comparison is generally 
expended in either activity within wilderness. 

Should cultural resoupces be interpreted witlhin 
wilderness? The quesdoa of intergreting the cultural 
heritage that exists inside wilderness bomdaries also 
wises. Culmal resources that exist hside 
wilderness can be interpreted. Exactly bovv, is a 
different story, Owe again, the Wilderness Act is 
permissive providing that wilderness values are 
emphasized, It is the policies of &e d i g a n t  
agencies that put sb.ictures on how interpretation will 
be carried out. The reasmableness of Ulese policy 
Ehits on inteqretatim seem degeadent on me's 
philosophical perspective regarding how involved 
visitors must be wi& the objects to be interpreted in 
mder to have a satisfying hterpreGve expeheace, 
"To ernphasliz wilderness values mems ~a 
conventional audio-visual aids me more appropriate 
thm the glossy high t ~ h  m e ~ o d s  which we have 
come to associate as p o d  for interipretatioa. 

PresentJiy, and probably for some time to come, the 
debate over smciency of interpredve efforts will 
continue. 

Certainly the conduct of culwal resowces 
site testing, and interpretation may be dig@ 
wilderness, Many .Nilderness areas are rugged 
ternin, s sloped with few flats and away from 
major or 1 water sources. The kinds of 
prehistoric and historic uses made of these mar@ual 
weas, antd the; frequeacies of use, might be dgferewe 
and less than in areas more accessible and babitiible, 
S w e y  techniques might vary in intensity and scope 
of overage depending on the tenrain, Handtools 
rather than backhoes and powerscreens would be 
employed in testing sites for National Register 
eligibility. Stabilization may be a preferred form of 
presenration for those sites chosen for perpetuation, 
Law enforcement sunreillance could be more 
&Elcult to perform because motorized vehicles 
canying investigators and equipment cannot be used 
to access wildemess. These are exmples used to 
illus&ate that wilderness and cultural resource goals 
and the ways these are met are not in themselves 
compalible. The real challenge that faces wilderness 
and cultural resources managers is to jointly devetop 
and maintain the dialogue and working relatiomhips 
that will get both jobs done, 

Our efforts to develop cultural 
resource guidelines is partially an 
attempt to adminishatively deal 
with a problem before Congress 
finds it necessary to mandate a 
solution . 

CULTURAL, RESOURCES IN BLM 
DERmSS 

Wile  all agencies managing wilderness face caa1ma1 
resowe management pdlems,  the Bureau of Lmd 
Management (BLM) is especially concerned wi& 
these resources. The relative abundance of culwal 
resources locared in BLM-managed wilderness meas 
is greater than that found in areas managed by the 
other three federal agencies. Although the nmber 
of cultural sites in BLM wildemss weas has not 
been quantified it is estimated that at least 50 
percent of the cultural sites found in designated 
wilderness areas in the Westem states will ultimately 
be identified on BLM lands. There are several 
reasons for the concentration of cultural resowces on 
BLM wildemess areas. First, mmy of tbe BEM 
l ads  are lower and more arid, allowing fctr better 
preservation of the sites and asswiated artifacts. 
Secondly, these lower areas were better mited to 



year-around acupation which led to more humm 
use md more cultural sites. 

Lilre the USDA Forest Service, BLM as a multiple- 
use agency must implement laws which sometimes 
appear in conflict with other laws. For example, 
BLM manages the wilderness resources according to 
the Wilderness Act of 1964, the National 
Environmental Policy Act, and the Fderal Land 
Management Policy Act of 1976. On the other 
hand, BLM manages cultural resources under the 
requirements of various cultural resource protection 
laws bcluding the 
lndian Religious Freedom Act. Sometimes the 
requirement to protect cultural resources appears to 
conflict with the requbement to protect wildemess 
resowes. 

There is already precedence for specific guidelines to 
manage particular resources in wilderness. For 
example, we have Congressionally mandated 
wildemess grazing guidelines dating back to the 
passage of the 1980 Colorado Wilderness Bill. 
More recently, the Arizona Wilderness Bill of 1990, 
as presently written, includes reference to wildlife 
mmagernent guidelines. 

BLM has also worked with the Society of American 
Archaeologists and some of the wilderness interest 
groups (e.g. The Wilderness Society and the Sierra 
Club) to develop basic nation-wide guidelines for the 
management of cultural resources in wilderness 
areas. These guidelines .will set consistent 
procedures to help BLM meet its mandate to protect 
both cultural resources and wilderness resources. 

8ur efforts to develop cultural resource guidelines 
are partially an attempt to administratively deal with 
a problem before Congress finds it necessary to 
mandate a solution. BLM's proposed guidelines 
have been thoroughly reviewed and should be issued 
in final by June of 1990. The guidelines emphasize 
protection of both cultural and wilderness resources, 
setting forth what cultural resource management 
actions are appropriate in a desipated wilderness 
mea. These guidelines emphasize preservdng cultural 
resources in situ. For example, salvage operations 
may occur where necessary. Wilderness compatible 
inventory methods are encouraged. Interpretive 
facili~es are restricted to areas outside designated 
wilderness. 

CONCLUSION 

The historical values of many wilderness areas are 
exenrpMied in the cultuPal resowces fomd there--&e 
historie and prehistoric cts and sites of human 
habitation. Although the cultural resouces wi 
wilderness generally do not face the same or as 
severe tkeats as those found on many other federml 
lands they, nevertheless, deseme improved 
management attention if their benefits are to be 
psewed  for Armericms in the tvvenly-fast c e n h .  

Muman, L.; K. Reinbw. 1989. Cultural resources 
and wilderness. In: Freilich, Helen R., comp. 
Wilderness benchmark 1988: Proceedings of the 
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Service Cen. Tech. Rep. SE-51. 
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BLM has an afivmative responsibility to protect 
cultural resources in wilderness. Where natural 
condieons threaten specifi?c cultural remains, BLM 
must balance its responsibility to protect cultural 
resources against its responsibility to protect 
wilderness resources. These guidelines will help to 
atetter protect both resources. 



SCREENING CRITERIA TO FACILITATE VISIBILITY PROTECTION IN 
GLASS I AREAS 

David Itl, RCPSS* 

ABSTRACT Federal land manager should assume an aggressive 
role in protecting the air quality related values of 

The Clean Air Act as amended in 1977, charged the lands under his jurisdiction'' (page 36). The tern 
federal land manager with the aflrmative "adverse impact ," however, was left unspecified. 
aespoissibiZE"~ of protecting the air quality related 
values of Class I areas from possible adverse impacts 
due to Sources uf air pollution, The act also 
identifed visibifity a s  one ofthe Class I air quality The Federal land manager should 
related values (A(2RVs) to be protected, The 
diflculry the federal land manager faces in providing assume an aggressive role in 
the mndated protection is the lack of usable values protecting the air quality related 
which could serve as viable screening criteria in values of lands under his 
making a determination as to whether a proposed 
new source will threaten the pristz'ne nature of  a jurisdiction. 
Class I area and subsequent& the quality of ihe 
reemtionair experience sought by area users. 

The purpose of this paper is to propose screening 
criteria based on physical measures of haze optical 
characteristics and psychological measures of human 
visual sensirivity which could be used by the federal 
land manager to protect Class I areasfiom visibility 
impairment. The paper also arrempts to provide 
infomation needed by the federal land manager in 
making an adversity determination by exploring 
results from several research projects concerned with 
assessing the psychological value and importance of 
good visual air quality to public land users. 

m e  1977 Clean Air Act (CAA) amendments (Part 
C) charged the federal land manager (nM) with 

ative responsibility to protect the air 
quality related values (including visibility) within a 
Class I area and to consider ... whether a proposed 
major emitting facility will have an adverse impact 
on such values" of designated Class I areas (Section 
165 B)(U.S. Congress). Insight on the meaning of 
dfimative responsibility can be gained from CAA 
legislative histoty. Senate proceedings on the CAA 
(U.S. Senaee report 95-127) coatended that "the 

Early in 1979, the U.S. Forest Service sponsored a 
visibility values workshop with the intent of trying 
to better understand the value of visibility both in 
economic and psychological terms (USDA 1979). 
Participants included researchers, policy makers and 
land managers from several universities, the U. S. 
Department of the Interior, the U.S. Department of 
Agriculture and the Environmental Protec~sn 
Agency. The long range research needs identified at 
the workshop can be grouped into three broad 
categories: 1) physical measurement and modeling; 
2) perceptual and psychophysical; and 3) 
psychological and economic valuation. 

The Environmental Protection Agency, in accordance 
with the CAA, promulgated visibility regulations 
which, in part, qualified the meaning of adverse 
impact as it relates to visibility by defining visibility 
impairment as "any humanly perceptible change in 
visibility (visual range, contrast, coloration) over that 
which would have oecmed under nahu"al 
conditions" (40 CFR, page 80086). However, no 
quantitative parameters were included in the 
definition and in the case of making a 
recommendation to a state under the Revention of 
Significant Deterioration (PSD) program set forth in 

'Research Coordinator, Cooperative Instimte for Research in the Atmosphere, Foothills Campus, Colorado 
State University, Fort Collins, CO 80526. 



the CAA, a e  m M  wodd s ~ U  have &Bcultgt. 
endation on the acceptability of a 

proposed new sauce. 

Shce the wopkshop was held, nmerous studies have 
been conducted & s t &  at the ident*ed researeh 
needs. T h i s  paper presents results from studies 
designed to examine tbe perceptual aspect of visual 
air qualiv and to qum 

air qudiq  whieh, in 
ould be readilly uaed by the K M  to m&e a 
ndagon r;rs ~e sate b a PSD scenario, 

The problem of quantifying impairment originates 
&am the dSficu89y of relating a psychological 
measwe of bman visual sensitivity to haze with 
appropriate measures of the optical characteristics of 
haze. Such a task pses  many questions, Fbr 
example, how can human visual sensitivity be 
accuratdy measwed? What measure will best 
descfibe: the optical characteristics of layered haze? 
M a t  measme best describes the qtical 
cltsaracteristies of wnifom haze? How can these 
measws be used ta, best psrgay the potential impact 
of a proposed new source in a meaningful manner? 

hves~gagons of the physiological worEngs of the 
h u m  visual system have shorn that, under 
rigorously controlled conditions, absorption of 
approximately 7 photons are necessary to excite a 
color photoreceptor in a dark adapted fovea (Hood 
and Fikelsteh 1986). However, visibility 
reseuchers generally achowledge that a measure of 
absolute dewtion keshold is meaningless when 
examking h u m  visual sensitivity because of 
nmeropns inkmenkg variables such as vigilance, 
recognition, and search behaviors. A more practical 
measwe of sensi~vity is m e  of probability of 
detection, 

A detemiazabona of probabiliv of detection and 
sensitiviq c m  prmeed a h g  several avenues 
ranging Rom simple field studies to more rigorously 
conlaPoled labmatsq slu8ies. Laboratov studies are 
desirable because h e  stimulus (haze) and the 
salience of &e stimulus wi& respect to other visual 
s thul i  of ;-a scene (backpou91d and forepound 
feames) cm be coatT"Blled. Also, several 
experimental techniques exist to directly measure 
sensitiviv in a BBbosatoq sethg, mese methods, 
bsed on the Thesq of Sipal Detection (TSD), 
pmvide tmfiariqtres e-ti derive measures of hman  
segbsory sensi t i~iv~ The measures are unbiased in 
terns of hsemer jradpent of the relative 
'"08&easi~ or ' ' b ~ l h e s ~ ~ '  of haze and are free of 
cc~ntamiraa~on from obsemers anticipating stimuli 

aoad pessing @.rs its presence ra&er &are being 
certain of its presence (Green and Swets 1966). 

Haze carn madest  itself ei&er as a layered 0% a 
knnsom haze, A layered h z e  tyrpicdly has well 
defined borders mb can be either elevakd or pomd 

m haze (someMes referred to as 
r e g o d )  is borderless and superimposes itself over 
an entke scene, M m a n  visual sensitivitgr to ha= is 
dependent whelher the haze is layered or rtm%cpm, 
n u s ,  &ey must be considered sepmtely , 

Layered Haze 

Mabm md otlhers (1986) exwhed vislaal sensitivig 
to square wave, or $f$q edged, layered h~f~bkts using 
computer generatd hages and a h s - N s  TSD 
methad. The stimli included ]layered hazes which 
subtended 0.09, 0.18, 0,36, 0.72, 1.44, md 2.88 
vertical degees of a 10 depee vertical viewjutg 
angle. Tlibe hazes wwe presented on a typisal blue 
sky backgrousld wilh no foreground or backgomd 
features and were darker thm the background 
smomd. Each widtXl (verlical freight) contained 
nine individual layered hazes which varied in 
intensiv from a centtlrline, or apparent contrast, of 
approximarely 0,005 to 0.05. Fifteen subject8 were 
tested numerous M e s  on each stimuli over a severam 
day period using randomized sets of slides which 
consisted of hages wiah and wi&orat the kazc: 
s tirnulus . 
Results from the s&dy allowe& detection tkresalbs&d 
curves to be derived for each. of the widths to 
establish the relationship between pewntage of 
correct responses @it rates) and haze ,contrast, Once 
this relationship was established the percenti\&g: s% 
~ m e s  a haze of a given width cuzd contrast wwld be 
detected and a beshsld of detection could be 
predicted. Frigure 1 shows this relationship for the 
1.44" wid& for one of the subjects. M a h  and 
others defined det~t ion Weshold as the conmst 
which could be detec&d 70 percent of fie time. me 
solid dots indicate exp ental dab points, ifhe 801% 
c m e  represents psediekd values, md the dashed 
line is a lower 95 gelreat confidence intewal on the 
predict4 value. SeventJi pment detwtim lhreshold 
coneast values wer% averaged across s u b j a ~  and 
used to derive a sensitivitly cuwe to depict &e 
relationship bemeen det~t ion aeshold and haze 
vereical heieqfst- M a h  and others concluded h a t  
sensitivity was peatest for the layered haze which 
subtended 0.36" of a 10 degee vertical viewbg 
angle and de-cpeased as Be: haze became either wider 
or nmower. m i s  finding was consistent wi& 
previous xsearcla on the pQsiologica1 function&g of 
the hman visual system (Buaddoek md o&ers 
1978). 



Ross m d  okbers (8989) bvestig;efed hmm visual 
sensiti~iw to layered haze using computer genaera%edh 
images wit-ls. a layered hwe superimposed sxr a. blue 
backgomd s h i l ~  to the one in tlpe Malm and 
o h m  smdy, mis smdy differed &om h e  mb 
and cs&ers skrady by ming hazes which v a ~ e d  in 
iatensirty xmss r&c: wid& of the haze iraskad sf 
having hazes wi& s h q ,  wrtsfli-def'ined edges, me: 
maximm intensiy was at the center of the haze a d  
decreased with a gaussiag distribulion to gradually 
blend inm the backgromd surround, As in a e  
M U  smdy, six vePtical widtbs ranging from 0-09" 
to 2.88" with nine appaent con@asts per width were 
used to measwe aeasi~vity. Sixteen subjwts were 
tested over a several day pefiod ushg randomly 
orBered sets of images with and without the ham 
shulrr-s. PrababiliQ of detection c w e s  wehe 
generakd for eirck subjd and each. haze wid&, 
P i p e  2 shows a &=corm Ihraeshold cme for one 
of faae subjectg, m e  Xs ia Wgwre 2 indicm data 
points md the solid line represenls predicted vahe%, 
As wi& the n-%a%zn a d  others strady, the deteelr;on 
curves were used to ideate  70 pmmt fil;laeshold 
dletecdc1.n values for each haze width, 

F i w e  3 inkgates results sf the =fin md others 
and &c: Ross m d  sthers stradies with E'heoreticd 
sensidviv e w e s  f;or square wave ( s k q  edged) m d  
siae wave (difftrse edged) patings. me &&ed and 
solid l h e ~  r e p ~ ~ e n t  theoretical smsitiviy values 

wowell and Hess 1978). The open circles represent 
70 percent detection levels averaged across subjects 
&om h e  Mwlm and o&ers sekady, md &e closed 
circles we similar poiPnts Prom the Ross and saers 
study. One can easily see the pattern which emerges 
vvieh sensritivity being geatest for the 6.38 ha= and 
decreasing as the haze becomes either narrower or 
wider. Also readily apparent in Figure 3 is that 
visual sensitivity is greater for layered hazes with 
sharp well-defined edges compared to hazes with 

%e borders, Both of hese results are con~istenk 
with findings from research conducted by Henry 
and others (1983). One might hypothesize from 
Figure 3 that a new source's predicted apparent 
contrast value slightly less than 0.01 might be a 
reasonable value for the m M  to use as a screening 
eritega. However, one m s t  keep in mipad that since 
eltae sgmulus used in these stcadies contained no 
bnckgomd or forepound kames, such a value 
might not be reasonable in a more realistic setting. 

Ross md srhem (1988) examined hmarr. visual 
sensitivity to layered haze by using slides of Navajo 
Mountain as viewed from Yovimpa point in Bryce 
Cmyola National Park. m e  Matimall Pavk Senice 
has been monitoring visibility at this site using m 
automatic camera system to take photogaphs at 
8800, 1200, and 1500 haws daily. me slides were 
obtained from the archives of the visibility 
monitoring program. A set of 15 photographs which 



Figure 2. Threshold detection curve for the computer generated 0.36" sine wave layered haze. 

APPARENT CONTRAST 

Figure 3. Sensitivity curves for theoretical sine and square wave plumes; and experimentally derived sensitivity 
values for square and sine wave layered hazes as a function of haze width. 
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contained eiaer no layered haze, or nawal light 
colored layered hazes rrrnging in appmnt contrast 
from 0.005 to 0.0L3.5 were selected from the files. In 
addition to selec~ng a: sea: of slides based on a full 
range of contrast values, slides also were selected 
based on criteria such as t h e  of day, lack of cloud 
cover, lack of snow cover, and overall lighting 
conditions, Twenq-five subjects were tested using a 
Yes-No TSD procedwe. F i p e  4 shows &e results 
of the study. The solid line rqresents the best fit 
curve to d e s c ~ b  the relationship beltveen the 
probability of delection arrd appxenl contrast, A 70 
percent detection point Eor this experiment 
corresponded to an appareat contrast of 0.02, 

The federal land manager 
should be aware of and 
fully understand the value 
visitors place on good 
visibiliv on the potentially 
affected public lands when 
making a recommendation 
to the state concerning the 
impact of a proposed new 
source* 

Uniform haze 

A seduction in visibililty also may be manifested in 
the f o m  Of a regional or wihm haze. Sime a 
renifom haze does me &me dist?inct edges, a 
physical iodex Qfher &an appwent con&ast must be 
used to measurc: the human visual smsigviq to Ihe 
haze. Recently, egorts have begun to identify a 
suitable index which could be used to quantify the 
impact of unifom haze on visibiliq in Glass I mas.  
M a h  md PitcMord (5989) utilized a qua&atic 
detection model proposed by Cwlscm md Cohen 
(1978) to investigate a just noticeable change (JNC) 
in scenic appemnce as a h e ~ o n  of amospheric 
aerosol load, Malm and PitcMord coracfuded &at 
while scene sensitiviBfP lo vaGabiola in Iigkl exkhctiora 
(due to changes in aerosol loadings) is dependent on 
obsemer disance and backgournd extinction levels, a 
change in amospheaic modulation &msfer fwction 
of 0.06 constiwtes a JNG for most scenic smch9pes. 

PitcMord md okfpers (1989); pmgosed a sb-at-eg %s 
prevent fume & remedy misting visibility 
impairment due to uniform haze. The authors argue 
that even though a situation-specific approach would 
provide the best level of visibility protection, such 
an appmach is eHore intensive and probably would 

not be feasible in most situations. Instead, they 
proposed a simplistic remlatory sba teg~~ which 
would be able to predict cwent  aad gialue: con49"ol 
levels wkrich could be used for aff meas of &e 
country. The suategy is based on the supposition 
that when the visual appearance of a sceae is 
changed by the addition of pollutants, the contrast of 
specific elements in the scene change. 

The s&.ateu is based on h e  extinction. eoe$gic=iene 
(b,,,), an optical parameter, rather than on pollution 
conceneations. The relationship between 
t i u g e t a o  coneast and b,,, is 

where V is the fractional increase in b,,,, & is a 
spatial frequency dependent proportionality constant, 
K is a Koschmeider constant for converting visual 
range to extinction, and X is the range of interest 
from observer at the target (0) to target at the visual 
range (1). Pitchford and others propose that in a 
field application, the proportionality constant is two 
to five times larger than the 0.08 laboratory value. 
Figure 5 shows this relationship for L values of 0.16, 
0.24, 0.32 and 0.40, over a 0 to 50 percent increase 
in extiaceion, and for target distmces h m  0 ts 
visual range. The dotted line at the right indkates 
d e n  distmt &Gets would disappear with an 
increase in exthction. 

Pn an effort to establish how much of an incremental 
change in extinction over a baseline was perceptible, 
Pitchford and others generated a set of photographs 
of Shenandoah National Park, Grand Canyon 
National Park, and Denver, Colorado which were 
split with the left side showing typical visibility as a 
baseline and the right side showing either a 10 
percent, 15 percent, or 20 per~enf increase in 
extinction, Althou@ the differewes were not tested 
under rigorously con&all& conditions, b e  arakfmors 
concluded &at a 15 perGent increment in b,,, over 
baselhe would be a reasonable defkitioaa of a JNC 
in visibility and could serve as a basis to prevent 
future visibility impairment. 

While an apparmt csnlraxt of 0.02 md a JNC of a 
15 percent change in extinction could be wed by the 
m M  as "trigger" values in the case of a proposed 
new source, the final recommendation made by the 
FLM to the state will be highly dependent on the 
adversity of the projected impact. There is no 
specific method with which to make such a 
recomrrrenda~on, but inEomafion be glemed 



Figure 4. Threshold detection curve for the natural images. 

Erom resemh which ei&er directly or hdirectly 
assesses the psychological value of good visual air 
quality and its imp ,e in the recreational 
experiences being sought by users of public lands. 

Previously, the psychological value of specific 
attributes (including visibility) found at Class I areas 
had not been well documented and the relative 
importance of any particular attribute was largely 
speculative. Recently, however, research has 
fwused more in this direction, and knowledge about 
the relative importance of various aspects of a 
recreational experience has begun to emerge. 

Importance of Visual Air Quality 

g the summer of 1983, an investigation to 
docwent the imporance of good visual air qualit;l 
to the recreational experience being sought in certab 
Class I weas began. The study was conducted at 
Grand Canyon and Mesa Verde National Parks and 
involved Wee data collection methods. Viewing 
point visitors were observed for behavior changes on 
days of reduced visual air quality. On-site 
interviews to assess awareness of visual air quality 
were eonbucted with 1,766 visitors at Grand Canyon 
NP and 549 visitors at Mesa VerQe NP. Finally, 
mail-back surveys to assess the relative importance 
sf visual air quality as a park attribute were 

diseibuted to 2,041 visitors at Grand Canysn 
Na$onal Park arad 577 visitors at Mesa Verde 
Na~onal Park. 

Results of that sbdy revealed many important 
findings. Interview results showed that more than 
80 percent of the visitors at boh par@ were awme 
of haze and their awareness level was significmtly 
related to changes in visibility. Individual att-nlbute 
ratings were statistically combined into clusters sf 
attributes which represeat general "types" of 
attributes. The clean, clear air attribute at both 
Grand Canyon and Mesa Verde NPs grouped witfB 
other atb-ibutes to form an a t ~ b u t e  cluster which 
could best be described as "park cleanliness". One 

ise that cleanliness would be significmtlty 
less important than view-rdated atlributes at Grarmd 
Canyon M", or infomation-related at&ibutes at Mesa 
Verde NP, Sluprisingy, cleanliness was the most 
important type of atrtribute at both parks. 
Cleanliness was slightly more important than a view- 
rrelated attnibute cluster at Grand Canyon NP and 
rnwh msre ianportant hm an infomatim-related 
cluster at Mesa. Verde. 

Reduced versions of the s w v e y  poaion of the 
stwdies were subsequently conducted at Mount 
Rainier, Great SmoQ Mowtains and Everglades 
Ms .  Their purpose was to validate earlier results 
and to assess the importance of visibility in areas 



Ratio of Target Distance to Baseline Visuol Range 

Figure 5. Uniform haze extinction curves. The extinction curves correspond to four different possible values of 
L appropriate to a ')just noticeable change" (JNC) for a complex scene. Points below the each JNC curve 
represent a target distance which is to small for a noticeable change in visibility by a percent increment in 
extinction. 



whicb varied widely in their wderlying theme based 
on the eges of a t ~ b u t e s  prese9t. Results of these 
sadies were sirnil= to (51e earlier study and showed 
that at all gsks, regardless of thr;lr underwing 
theme, visitors k l t  that cleanlhess was the rnost 
importat Fype of atMbute. m e  relative importance 
of each at~baste ciuster at the five study sites is 
shorn in F i w e  6. 

Evidence for the hporklance of good visual air 
qunli@ has also come fiom oher research projects. 
Brom md others (1977) reported that when visimrs 

Wilderness Area in Colorado 
ate the alFbect of seventy-kee 

resome albibtrtes QE heir satisfaction, the a t ~ b u t e  
"dean, fiea;h ah*' was rated highest. Walsh and 
others (1982) fomd (hat Colorado wilderness users 
felt that "viewkg the scenery" was the most 
impo~mk of 20 spmific wilderness exgeriences and 
they r e e d  "protecting air quality" as the second 
most imgsamt reasm luing wilderness. The 
1988 US Forest Servic a1 report for the Roclcy 
Mowtain region contends that "viewing the scenery 
kough  clean, fiesh air" is the most imporhnt use of 
Forest Service fmd in &e region (USFS 1988), 

Yuan and McEwen (1989) examined the recreational 
expe~ence preferences of 560 cmgers in a e  Land 
Between tbe Lakes region of western Kenwcky. 
The study area includes sites classified as rural, 
roatded, and semip~mitive using the R~rea t ion  
Opportuni8y Spec (ROS) recreation area seEing 
classification cwently i ra use by the Forest Sewice 
and the Bweau of Lmd Mmagement. Development 
of the cmpgomds  and smournding weas v ~ e d  
from lage modern capgrounds wi& showers and 
Rush millets, to small msgc cannpgromds in 
s e m i p ~ m i ~ v e  weas. Results of that sludy revealed 
that '"viewkg &e sc%nery'$ was among the four most 
importafll recreational experiences being sought 
regadless of wea development. 

Virden and f"=jilopf(!989) sought to detemine 
expcrienee and setting preferences of 1,600 
recreationists in. the USDd Bwreau of Land 
Mmagenaent's 135,OQO acre h e r i c a n  Hats 
Management wea located in sou&western Colorado. 
The aaea ogers settings which kclade four 
(grintitive, semipfimitive nonmotorized, 
s emip~mi~ve  moto~zed, md maded rerawal) of the 
six ROS classgications. Virden and K q E  found 
&at regadless of the setting classification being 
rased, "viewkg tfae scenev'hand '"eing close to 
natuse'kwere: the rnost imporant expeGences being 
soug%at, 

Fbslly, a recently completed telephone survey by 
the National Wildlife Federation (1989) suggests that 
p o d  visual dr quali? wilf be equally importmt to 
h m e  and cwent  public land users. The study, 
which u s 4  a ~laticsaawide sample of college students, 

assessed cowem wi& proteelion of the envkoment, 
air quality, asld wilderness weas (swh as pwkg and 
refuges). S w e y  resulas showed: 1) 80 percent felt 
entriromental problems are m o n g  the tbee most 
important problems facing the United States today; 
2) 23 percent indicated air poItutisn was tbe most 
important environmental problem; and 3) 69 percent 
believed &at envimmental quality will worsen over 
the next f v e  years, ImP additim, 82 percent of the 
respondmts were eitber ssmewhat or very comerned 
about the proteetion of wilidemess mas .  

This paper proposes physical measures of the optical 
characteristics of haze as screenkg criteria which 
could be used by m M s  to fuEilf thek aBimafive 
responsibiliv of protecling: the visibili5 AQRV on 
public lands rmder rfiek jdsdiction wder the PSD 
section of h e  amended Clem Air Act. In the case 
of a layered haze, reseaseh on humm visual 
sensitiviv wkg computes generated slides with no 
foregowd or bacE;grownd features has shorn that 
sensitivity is geatest for a haze w ih  well defined 
edges which subtends approximately 1/3" of a 10 
degree vertical viewing angle. Sensitivity decreases 
as the vertical extent of &be haze ei&er imreases or 
decreases and also decreases somewhat as the edges 
of the haze become more dif"lf"use. R e s e ~ c h  on 
h m a n  visual sensitiviy usislg photogaphs of 
layer4 haze in namal scenes suggests &at 
sensitivity decreases somewhat when well defined 
foreground and background features are present. 
Based on results of these shrdies, it is proposed that 
an apparent cont;rast value of 0.02 be used as a 70 
percent detection lthreshold to define visibility 
impaiment in the case of a layered haze. 

Research to define visibiliq irnpaiment due to 
unifom haze is still in its early stages. However, 
developmental work is highly suggestive toward a 
just noticeable difference being defined as a 15 
percent increment in extinction, Additional 
laboratory resemch may contradict this value, but 
until human visual perception of unifom haze is 
better understood, a 15 percent change in extinction 
appears to be a reasonable value to define visibility 
impairment for a unifam haze, AS such, it could be 
used as a serczening cfiteria far u s o m  h z e  
impairment. 

mere is no clear cut c r i te~a  which the K M  can use 
to m&e an adversity detemination. However, 
results of several research efforts consistently have 
shown that good visual air quality is an integral pan 
of the recreational experience being sought by public 
land users. Clean, clear air is of primary importance 
to National Park users regardless of the underlying 





theme of the park and the experiential aspect of 
vieking scenery through clean air is fundamental to 
the recreational experience of visitors to Forest 
Seavice and Bmau of Lmd $emat I d s  
regardless of the inherent res characteris~cs of 
the land, The mi"\di should be aware of axad hlly 
understand the value visitors place on good visibility 
on the potentially affected public mamg 
a recommendatiron to the state eo impact 
of a proposed new some. 
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M A N A G I N  WILDERNESS FOR EDUCATION AND HUMAN 
DEYELOPMENT: A BANE OR A BLESSING? 

ABSTRACT 

mere has been a growiag trend in pt.ogmms thQt ase 
wiEdarness experience and outdoor advenmrlt? f ir  
personal growth, therapy and rehabilitatilln, This 
paper diiscusses the opportursities, conflicts and 
challenges t h  this growing use of wiIdrtmess hcss 
created fclr wilderness mnagement, An explsnwtcdry 
model of how wilderness experience programs work 
is presented and ipnplications for wildertsess 
management is described. Coasideradons iriielde 
special use permits, trip logistics, impacts of 
specialized activities on other visitors, safely, gradual 
erosion of real risk and challenge, pabkicidy, retam 
visitors, and philosophical dzrerences. 

The purpose of this paper is to discuss the 
ities, codicts, arad challenges 

asswiated with managing wilderness for education 
and hurrnan development. The associal=ion of namal 
settings with meaninml and often profwd hmz?ia;r 
benefits has been the genesis for the national paks 
and outdoor recreation movement a d  is reflected in 
the mandates of the Wilderness Act of 1964. For 
over a c e n m  proponents of outdoor recreation aad 
wilderness have touted the physical, emotional a d  
even moral virtues of outdooa activity. HistoricdXy, 
this belief has spawned a plelbora of national and 
international programs such as the Boy and GM 
Scoaxts, the Civilian Consemation Coqs (CCC), he. 
Young Adult Consewation COTS (UACC), md a e  
Youth Conservation Covs (UCJG) (Hendee k987), 

Among r x m t  expressims sf belief b &e value of 
natual envkoments for personal pow&, 
develqment and education are "iadmldwide oufdmr 

advenltare progms such as Outwwd Bomd, llre 
National Outdoor Leadership School (NOLS), South 
African Wilderness Leadership School, and 
advenhrre-hripphg agencies such as SBBEK, mew 
are literally thousands of outdoor experiential 
programs feal~rbg elements of advenme and 
challenge in North America operating out of public 
md private schools, camping associations, colleges, 
and universities. Many of these programs use 
"wilderness" experiences as central processes in the 
attainment of personal development in participants 
(Williams and others 1989). Designated wilderness 
is often the setting. 

Programs (and by implication 
their clientele) that use wilderrzess 
experience and outdoor adventure 
as part of their process reflect 
belief in the value of wilderness 
and the out-of-doors as a'place to 
experience personal growth, 
renewal, and education. 

There has been a growing trend in programs to use 
wilderness experiences for therapy and rehabilitation, 
to help victims traumatized by abuse or emotional 
loss, to help change delinquent behavior, to help 
recovery from alcohol and oaer chemical 
dependencies, to promote acceptance and adjushnent 
to handkaps, and for many other therapeutic 
purposes based on the self-discovery and inspiration 
available Woaagh wilderness experiences. Hendee 
(1987) GrP9r;her reports that there we at least 8,850 

'Associate Professor, Dept. of Wildland Recreation Management and hincipal Scientist, Wilderness Research 
Center, College of Foresq, Wildlife and Range Sciences, University of Idabo, Moscow, ID 83843. The 
assistance of James Tangen-Foster, Doctoral Candidate, in contacting wilderness managers for this article is 
gratehlty acbowiedg&, 



adventarre education programs in North Axnerica, and 
that if envkomental education progams and classes 
in adventure programming are included, then there 
are perhaps 12,000 programs. Ewert (1987) reports 
that managers see outdoor advenme programs on 
the increase and that the trend is towards managers 
accepting them as a legitimate use of wildlands. 

All of these progranns (and by implication their 
clientele) that use wilderness experience and outdoor 
adventure as part of their process reflect belief in the 
value of wilderness and the out-of-doors as a place 
to experience personal growth, renewal, and 
education. The objectives and methods vary from 
program to program, and each has its own guiding 
philosophy, purpose, and emphasis. Hendee further 
differentiates these programs based upon their 
emphasis upon outdoor activity skills and therapeutic 
or psychological activities. 

Some programs emphasize "hard skill" 
activiries and risk, such as rock climbing, 
traversing snowfields and river crossings, 
marathon hikes and long backpacking treks 
or mountain climbing. Other programs 
emphasize "soft skill" activities such as 
gxoup dynamics, problem solving and 
discussion, htrospection, and solo 
experie~lces to promote inspiration, insight, 
evaluation and reflection about one's patterns 
of behavior, values, beliefs and motivations. 
(Hendee 1987, pp. 3-4) 

Some Definitions 

Outdoor Adventure Programs. These are 
pogrms that feature challenging trips that contain a 
mix of activities which utilize an interaction with the 
natural enviroment. They contain elements of real 
or apparent danger in which the outcome, while 
uncertain, can be influenced by the participant and 
circwmstance. Outdoor adventure programs are often 
built around such activities as mountaineering, 
winter camping, sea kayawg, ice climbing, or white 
water Roat Irips. 

Outdoor Adventure Education Programs. These 
programs typically focus on education through 
ourdoor activity or use adventure in an educational 
context. Classes to learn specific outdoor skills (eg. 
rock climbing, mountaineering, survival skills) or 
educational programs (eg. field biology, conservation 
education, natural his tory, wildlife ecology, 
meanography) are pursued in extended outdoor trips, 
often in backcounw. 

Bersonsl Growth and Human Development 
Programs. Tbese programs usually focus more on 
the mental, psychological and sociological condition 

and development of the participane than the outdaor 
advenme and outdoor educaiion programs. They 
usually focus on personal gtowth therapy, 
rehabilitation, leadership, team building, creativity, 
competitiveness, changing delinquent behavior, or 
recovery from alcohol, chemical or emotional 
dependenc ies . 
It should be pointed out that these are not mutually 
exclusive categories but ra&er thee different foeuses 
that wilderness experience programs tend to 
accentuate. Often, any given progrm may inclrade 
some elements of one or both of the other 
categories. However, all of these programs maintain 
that their primary focus involves more than just 
pursuing rwreational activities and experiences in a 
wilderness setting. 

AN EXPLh'lNATORY MODEL OF HOW 
'I;VILDERmSS EXPE NCE PROGRAMS 
VVORK 

Although there are perhaps as many purposes, 
methods, and philosophies to enhance personal 
growth as there are wilderness experience programs, 
Hendee and Brown (1987) Rave proposed an 
explanatory model of how wildenness experience 
progrms work for personal gowth, &ers\.py and 
education. They begin with four broad poshilates. 

Receptivity 

First, personal growth fkom a wilderness experience 
depends on the participant's receptivity. Participants 
come to the wilderness in varying stages of 
receptivity to change which may depend on 
conditions preceding the experience. People already 
struggling with deficiency needs or who are already 
striving toward self-improvement are likely to be 
receptive to personal powth. Nfany wilderness 
experience programs are tailor-made to attract such 
participants. 

Optimal Stress 

Second, personal growth depends on the right degree 
of stress from the wilderness experience--physically 
and psychologically. This lhreshold varies with the 
physical condition and previous experience of each 
individual. Participants discover that the natural 
enviroment offers physical and psychological stress 
from dealing with the rigors, discomfort, danger, and 
uncertainty of outdoor experiences. Many people 
believe that the greater the naturali enviroment 
intensity and the harder it is to access and enjoy the 
enviroment, the greater is the potential for personal 
growth. However, each person has his or her own 



unique threshold of tolerance for intensity of contact 
with the natural envkoment, which must not be 
crossed if the experience is to be positive and 
pmductive. Generally, wilderness prcrgams utilize 
the namal enviroment in concer-t with 
grogrammatic techniques to create just enough sbess 
with which, the individual can cope, but to offer 
saicient challenge to bring core behnvior and 
psycblogical patterns into awareness where they 
can be identified, darsied, md evaluated and 
redirected if desired (Hendee md Brom 1987)- 

mird, wildmess experiences provide a repfieve 
from c u l ~ a l  influences, external constraints and 
sthuli, providing a change of pace and the 

ent to oneself and 

are increasingly a product of a fast- 
paced techological society with increasing demands 
on thek time, often characterized by hectic, intense, 

enting pressws at work, in school, 
social lives. Escape and stress 

release is one of the most common motives for 
wilderness visitation (Ma&edo and others 1983; 

irt 1982). In wilderness experience many find 
a liberaeon from the external forces that control thkir 
daily lives. Go&onted with the challenges of the 
namal envkament as aey  make &eir way in the 
wildemss, p o w e m  so~ietal pressures from peers, 
supervisors, and even chemical dependencies are 
soon relegated to a much lesser significance. Fellow 
participants are soon seen as equals when facing the 
challenges of the out-of-doors. 

With this liberation from the patterns of our daily 
lives, latent feelings, emotions, and physiological 
functions may emerge and new persgwtives may 
emande. Many wilderness expeP3ence programs 
take advantage of the fact that liberation from a 
predominantly left-brain ana)y tical orientation in 
pcuticipmtsAaily lives may clew the way for the 
creative, visualizing md intuitive lfunctions of the 
right brain to emerge (Hendee and Brown 1987). In 
the wilderness setting, people have an unparalleled 

&emselves md to the 
nk is made &at, '"a 

e, once agais, tbe m e  
signgicance of om awn lives in relation ho &e 
nawal order. m i s  expefience, of seeing omelves 
in m e  gersp~tive, b o a  lawbles and empowers ustt 
(Henrfee a& B r o w  1987). To varying degrees, a 
majo~ty of the proprns utilizing wilderness for 
h m a n  developeat take advantage of the 

i t i e~  to provide change and attmement 
afforded by aceviq in namal environments. 

Metaphorical Experiences 

, wilderness experiences and activities can 
provide metaphors &at heightea our awmeeess of 
desirable qualities we c m  develop for application 
back home in our daily lives Wendee and Brown 
1987). Many programs, such as Outward Bound, 
build upon the simple meuphor that from success in 
dealing with stress from the environmental intensity 
of the experience, comes the associated discovery of 
previousty-unbpped =sources, and a sense of 
accomplishent. A comnron programmatic goal is 
to provide the o;ptimm sQress from the wilderness 
enviroment so as to provide real challenge but also 
to allow for swcesskl coping, Probably the most 
complete treatise on how outdoor program metaphors 
can be effectively used is Tlze Cclnscious Use of 
Metaphor in Colorado Outtvard Bound (Bacon 
1983). 

ation, the Hendee and B r o w  (1987) model 
of how wilderness experience programs work for 
personal growth, therapy and education proposes that 
a continuum of personal growth-related effects may 
derive from wilderness experience programs 
depending on: (1 ) the participant' s receptivity prior 
to the experience; (2) optimum, stress from the 
environmental intensity and physical activity in the 
program; (3) contrast to the participant's daily life in 
reduced external stimulation and opportunity for 
atwernent to self, the enviroment and companims; 
and (4) metaphorical experiences during the 
wilderness experience program which may apply to 
the individual's daily life back home. Participa tion 
in these programs allegedly result in: (1) increased 
personal and (2) social awareness, leading to (3) a 
"growing edge" where core patterns qf behavior, 
values and beliefs can be evaluated by the 
participant with the benefit of (4) inspiration from 
primal stimuli of the wilderness enviroment and 
experience (Hendee and B m m  1987). 

FOR DERmSS 

Special Use Pemnits, Outfitting, Guiding, and 
Concessirrnaireaj; 

Special use pemits are reyuhred for use of Federal 
lands for any outfitters holding themselves out to the 
public for hire for money or barter. On Forest 
Service lands special use pemits are issued 
according to carrying capacity constraints. 
Generally, commercial pemits are based upon (1) 
proof of liability insurance including provisions that 
indemniQ the land agency from law suit, (2) an 
acceptable operating plan that docwent8 procedures, 
competencies, and resource protection, and (3) 



payment of a percentage of gross revenues to the 
agemy. 

Up until 1984, the Forest Service and BLM issued 
"educational permits" for non-profit educational 
instihrthns and organizations. These types of 
pemits have siace been renamed semi-public 
ou~t t ing  pemits and apply to almost any organized 
or guided use that is not licensed commercially, 
including scout and church groups. The 
requirements included for these pemits are the same 
as for commercial pemits, except that the fee is 
slight and, if tax-exempt, no fee may be assessed. 
Most states also have re$ula~ons perta 
public lands. One of the most saingent in terns of 
regulating outfitting is Idaho where there is a dual 
process of regulation as ~ u ~ t t e r s  are also licensed 
by the Idaho Outfitters and Guide Board. Such 
outfitter and guide boards generally pay greater 
attention to issues of adequate training of guides, 
whereas federal permits place greater emphasis on 
insmmce md liability than guide Itraining. 

Trip Characteristics and Logistics 

Experiential programs usually bring larger parties 
than private user parties. Programs for people with 
special difficulties often require a very high 
leader/client ratio. It quickly becomes diffiGult and 
expensive to offer trips with small numbers of 
participants. In addition, many groups may prefer to 
keep using the same travel routes and campsites. 
mis  results firom familiarity with the resource and 
programmatic needs for specific terrain or natural 
feames. The research on recreational impacts in 
backcountry clearly shows that larger parties and 
parties that stay for extended periods have 
disproportionately more impacts than small groups of 
individuals that move their campsites frequently 
(Hamitt and Cole 1987). Organized groups also 
&equently request pemission to set up drop (or 
s~rice) camps with supplies and provisions to 
facilltclte longer stays in the wilderness. The Forest 
Se~giice nomally denies requests for food caches in 
the Wilderness, 

Impacts of Special Activities on Other Visitors 

Special activities are often required by wildemess 
experience programs that may have both physical 
and mental bpact on the vvilderness and ugon oaer 
wilderness users. High ropes courses, obstacle 
cowses, and rappellhg courses concentrate use and 
can cause irslpwt or damage to the nahiral 
enviroment. SugpQrt stntetures left behind between 
cowses dewact from the pristhe qualities that other 
users expect to find in wilderness. Solo experiences, 
smivall acev i tk~  and hamesting edible wild plants 

md anianals also may cause undesirable impacts. 
Some progms r q k r e  paaticipation in group 
sessions that can inerease impacts and detsact fxom 
the wilderness experience of other users. Encounter 
goups, prhal  screaming, chanting, body passing, 
role playing, pantomime, and other group therapy 
techaiques may seem strmge or inappropri- to 
non-participauts who may happen upon them ia a 
wilderness setthg. 

Safety and Search and Rescue Requirements 

An additional issue is the increased possibility of 
accidents resulting from participation in high 
adventure experiential programs. Potential problems 
include the cost and the danger to perrsamel and 
others involved in rescue operations and the impact 
that frequent helicopter or other motorized rescue 
operations can have on other wademess visitors, 

On the other band, experiential programs can be a 
benefit to land managers. These programs may also 
provide support services to land mmagers, both 
logistically and with highly skilled instnrctors who 
are trained and available for volunteer support in 
search and rescue. 

Sornethes an inordinate mount of emphasis is 
placed upon client safety for experiential programs. 
This is partly because in many programs the clients 
are affected by some disadvantage, such as a 
physical, mental or emotional impairment. The 
concern is that they may be less capable of looking 
out for their o m  safety than the routine wilderness 
visitor. V h a l l y  all of the outdoor program leaders 
that 1 talked with were also seriously ,concerned with 
issues of legal liability, They cited the growing 
trend of the public to sue for any kind of injuries or 
damages and the exorbitant insurance premims 
demanded to insure their propms. 

Gradual Erosion of Real Risk and Challenge in 
Wilderness 

Those visitors pursuing outdoor adventure will 
OP to seek risk, challenge, the 
to slkills, to push themselves to 

their personal limits. Regulations regarding personal 
safely, assigned campsites or travel routes, or 
development of facilities such as trails, bridges, fire 
pits, and so forth will serve to detract from their 
outdoor advenme experience. 

Driver md Brown (1984) have suggested that people 
with different motives and expectations for 
recreation participation will prefer different 
envirroment;tl seklitags. It follows &at managinp; 
resomees along s~etlly outdoor recreational linw to 



minhize risk invites a displacement and inequiv of 
resowce allwatisn for the adventure recreationist 
(Knopf and Schreyer 
to reduce or itatedere wi 
&ng potential of an 
potential for saas 
user, Sax (1980) suggesls that there will be 
an 'krosion" of risk and sponBneity in the outdoor 
resomces that ultimately will a m c t  &ose users 
seekring a risk-free enviroment. 

The public trend towards suiag for injuries has 
forced outdoor experiential programs to place an 
inordinate emphasis on safety in their p r o g a s .  
This has fostered the g r o m  of the Asswiation for 
Expefiential Wcation in Boulder, Colorado, which 
demands high safety standauds among its 1,430 
members and which publishes manuals, based upon 
peer slandards, on how to operate wifhout i n j w  in 
outdoor programs. In the July 1989 issue of USNR 
magazine, Dan Garvey, the association" ddirector is 
quoted as saying, if properly done outdoor p roems  
"are safer than s 

The trend today is that safety and responsibility is 
asswned by the vendor. Participants hardly even 
have to take responsibility for thek own sdety. 
There is a concern that this high emphasis on safee 
is resulting in a gradual erosion of real risk and 
challenge in wilderness experiences. Bople 
participating in such p g m s  have come to expet 
tfae highest degree of safety. In doing so, they cease 
to take real responsibiliQ for their actions and 
welfare in the wilderness--hardly what the framers of 
the Wilderness Act would have envisioned. 

What better way to promote 
resource stewardship than 
to have people recharged 
and renewed in their 
commitment to their fellow 
man and to the magnificent 
wilderness resources with 
which our country is so 
amply blessed. 

Brab%fcity and Pts  Implicsticlns 

Along with the tremendous growth in popularity of 
wilderness experience progms there has beea a 
csnccrlmibnt growth in two h d s  of publicity. First, 
Iitemlly thousands of pmf3rms we wild6srness in 
kheia advertisements, brochures and videos. Mmy 

speescally n m e  Wildernesg areas and sometimes 
even key lscahlons within them. Smorrd, there is 
increasing coverage of wilderness prolpms in &e 
mass media, h/lagmine4 and newspapes: afiieles, as 
weU as television news coverage, often are at&accted 
by the seemiagly remarkable accomplisheats in 
persoeal lyrowth and development that arc: prwided 
by programs which take physically rzr emotionally 
impaired individuals into the wilderness, Ln 
addition, the mass media is also quick to cover any 
occasion of injury or personal tragedy which may 

g wilderness progams. 

Some wildemess manageas are concerned that. bo& 
kinds of publicity rend to advertise wilderness. mis 
is viewed as undesirable to the degee &at such 
"advertisingt' may promote increased use of already 
over-used areas or atmct unqualified thrill seekers. 
Another concern is that such media and publicity 
seldom includes infomation about the purpose and 
philosophy of wilderness, nor about low itnpact 
camping and Wave1 techniques or appropriate visitor 
behavior. Thus, although proper media attention 
may serve the purpose of public education, it may 
also serve to concentrate users and increase impacts. 

The Return Visitor 

Another concern of wilderness managers is that 
wilderness experience programs tend to engender a 

rate among participants for subsequent 
wilderness trips on their own. SThe concern is not 
for those who had participated in a wildemess 
experience program which taught camping and 
wildemess travel skills. Rather, mmy experiential 
programs are completely outfitted and tend to ~ W U S  
on the personal growth and human development 
aspects and offer little trahing 
and cawing skills. Frequently, 
other people along who have li 
camping experience. Also, fomer participants may 
try to duplicate some of the adventure program 
activities, such as ropes courses or rappelling, with 
inadequate training or equipment. These are areas of 

visitors. For these reasons, 
have adverse impms on tibe 

wilderness. 

On the other hand, it can be argued that if 
wilderness adventure programs are conscientious in 
the edwation and skills they impart to ttpeir client$, 

visitors will be better equipped and 
better able to have minimal impacts on the 
wilderness. Wilderness managers would be wise to 
encourage wilderness experience programs to impart 
such knowledge. 



Philosophical Differences 

There is one final philosophical concern with groups 
who use wilderness for education and hman  
development. All of the outdoor adventure, outdoor 
education, and human growth and development 
programs follow a rather carefully planned itinerary 
of outdoor activities and therapeutic and 
psychological activities which build upon each other 
to affect or influence the pmicipants in a p 
way. While critics may not deny the positi 
and value these progr 
participants, such high1 
with groulfls in the wil 
antithesis of the Wilderness Act ideal--where e 
and the community of life are uneameled 

Iled) by man, where there art: outstanding 
ties for solilitude or a primitive and 

unconfined type of recreation. Of course, the same 
criticism could be leveled at many outfitted activities 
in wildemess and wild and scenic rivers in America. 
But the underlying concern with outdoor adventure 
and therapeutic programs is that participants in some 
of these programs may potentially lose the personal 
fieedom which has been a hallmark of wilderness. 

One of the basic principles of wilderness 
management is that those activities which are 
wildemess-dependent should be favored (Hendee and 
others 1978). It can be asked, can wilderness 
experience and adventure programs be done 
elsewhere? Obviously, at least some of the activities 
and techniques can indeed be done elsewhere. In 
Boston, Chicago, Seattle, and many other large 
cities, health clubs and gymnasiums are building 
sophisticated climbing walls from 10 to 65 feet high. 
These walls come replete with cracks, ledges, 
overhangs, handbolds and fixed repelling and belay 
points. Some of these climbing walls replicate 
actual routes on famous climbs and many can easily 
be changed or modified to suit the needs or demands 
of the "rock climbers." Climbers can easily seek 
various levels of challenge and risk. Arguably, We 
use of such facilities for initial paining could lessen 
the need to pursue these activities in actual 
wilderness, As for the personal growth aspects, 
some would arwe that the counselling routines can 
be conducted just as well in a meeting room. or a 
clinic. The comter a ent from both the provider 
of these services and from the thousands of clients 
they serve is that progrms which draw upon the 
rich and varied natural phenomenon fomd in 
outdoor settings are really quite different. 

Should ]It Be Done Elsewhere? 

Wilderness management dsisirtns should be driven 
by the mandate to protect the wildemess resource, 
perpetuate natural processes, and to provide for 
h m m  benefits. h wilderness, the peatest human 
benefits ultimatq accrue from perpetuating 
naturally fwnc tioning woay s tems. merefore, 
programs which (1) do not depend upon 
experiencing natural pristine conditioslts, and (2) 
wEch cause hpacts to the wilderness resowce (both 
physical and psychological) should be encouraged to 
go elsewhere. 

On the other hand, those programs which &k% 
advantage of the naturalness of primeval wilderness 
influences and which do not de&act firom the 
wilderness resome should be wltcomed. What 
greater use of the wilderness resmrce could be made 
than providing for heallby minds and bodies-- 
inspired, healed, and restored by experiences in the 
natural env2onmenl. What better way to promote 
resource stewwdship than to have people recharged 
and renewed in their commitment to their feltlow 
man and to the magnificent wilderness resowces 
with which our country is so mply blessed. Muiry 
Thoreau, Leopold and o t h a ~  have eloquently 
proclaimed the benefiFs and lessons to be learraed 
from letting the wilderness; seep into our very soul, 
Programs that take advatage of this healthy, 
healing, restohatiive power of the wilderness probably 
cannot be done elsewhere, or at least not as well. 

In conclusion, there has been a steady gowth in 
programs which use wilderness expe~eme and 
outdoor adventure for personal gowtb, tlnerapy md 
rehabilitation. Wi le  managers often recopize &at 
participants in these progams may receive a 
tremendous experience, they have expressed concern 
that many of these progms may cause m 
inappropriate type or inordinate amsmt 06 inrpact, 
To the degree that adventure or &erapeutic progms 
cause such h p x t s ,  they will be considered ra. bane. 
However, to the degee that these programs teach 
and espouse appropriate back c o m q  prwedwes, 
they shouM be considered a blessing because 
ultimately the success of wilderness management 
depends upon the putalic wdersfandipmg and using the 
wilderness in m appropriate mama ,  
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HORSES, HELICOPTERS AND HI-TECH: 
PIANAGING SCIENCE IN WILDERNESS 

David J, Parsons &fad David Ma Graber* 

Sciendfic msearch and monitori~g are e~~e~tr'col E*Q 

assuring rfae confinued pressmtiolz of wilderness. 
hderstandilzg the spatial and temporal plczriabiliq of 
natural ecosystem processes afid h a m n  r'ndkcced 
stress and diseurba~ice is necessov a"n develqr'ng and 
carrying out wilderness management programs. 
Impacts associated with scientific activities, like those 
commonly ~ssoekated with wilderness ase alzd 
nzanagement, musk be carefilly weighed against fhe 
benefits to be derived. Where possible and 
appropriat$, manipalative and experimental resecrrch 
should be carried out outside of wilderness 
boukahries, Where the reqrlkired iplformation mast be 
acquired within the wilderness, impacts and 
mitigation actions should be carefilly documented, 

A principal value of wilderness is the oppo 
provides to understand basic ecological principles, 
including the dynamics of undistuubed ecosystems, 
For millemia, wildemess ecosystem 
to slowly changing environments, v 
uninfluenced by human populations. Today, aese 
ecosystems a e  faced wlth a myriad of 
-unprecedented Wan induced stresses: alien species, 
air pollution, visitor use impacts, low flying aircraft, 
suppression of natural fires, md most recently, the 
Weat of significant climatic change due to 
geenhouse gas missions, E we we to preserve the 
very values for which wilderness is created we must 
undersbnd hhe name and mitigate the eBects of 
such swesse~, 

Whereas the tern "wilderness managementt' may 
appear to some as a confradiction, mana@;ing 
wilderness carr no loager be avoided. Some fom of 
hands-on mmagement, however p t l e ,  is n K e s s q  
to assue tke perpetualion of wilderness md its 

a s~wia td   value^, Scientgic ~ m d i e ~ ,  be tjlzey 
research or monitoring, are required to provide the 
idomahon awea3sq to direct md evdua"Cg: &at 
management. The physical, biological, and aesthetic 
bpacts of c6nducting scieace may be smdl 
cormpal-ed to %Eae ralwate cost of not izequi~g &at 
i d o m a ~ m ,  bud in my case are a n w e s s q  cost of 
asswhg prcdtecdsn of a wilderness ixrea as well the 
'long tern smival of gkaet 

Wilderness managem ccarnslkmitly must adkesr; the 
question of what -$en$ &c impacts sf  scientsic 
resemch md msnimdmg will be aecepkd in ordm to 
asswe &e condnued prokection of wilderness, How 
r;&aould these often easily qraarntifiable, s h o ~  tern 
impraces be weighed against lmger t m  benefits? 
DiEerent swiel-ies, agencies, organizalr;sns, md 
individuals may mswer that question in dzferent 
ways, 

Ow concepts of wilderness historically have been 
shaped by a perception that natural ecosystems are 
highly stable, homogeneous units, represen~ng a 
'"alanee of nature" (Chrlsteasen 1989). We m w  
recognize that such models axe badly flawed. 
Natural ecosystems, what we generally aim to 
preserve in wileterness, are instead dynamic 
landscapes in which natural distubance creates a 
changing mosaic of species and communities. This 
'"patch dynamic" model has helped us to r s o @ ~  
sat distuabances such as fu-e, wind, or drought we 
often an intrinsic part of wilderness ecosystems 
(Cfisitensen 1989). The idea that wildemess 
provides an oppo ity to preserve a "snapshot" of 
the past has been largely replaced by the realimtioa 
that native ecosy stenrs are ever-chnnging entitka;.. 
Wilderness managensent objectives now largely 
feame "protection of the nahHal processes that have 

'Research Biologists, Sequoia and Kings Canyon National Parks, Three Rivers, CA 93271. 



shaped the physical-biological character of the 

4gcs minimize lhie iaapacts of hmm aclivities we 
must Am% systemarkally detlsmine the nature m d  
e f f ~ t s  of those factors, bottr nawal and hurmm 
induced, &at Muence the sltpuctwre and prwesses 
charactedzing wilderness ecosystems. For example, 
the 1988 Yelbwstone fires, poputarly characterizd 
as desmctive or catastrophic, have beea fad 
~ o u g h  sientifie studies to have very nearly 
replicated sianilar wents that have occunred evev 
2W to 400 years in that area (Cfirlstetfsen and otl.iea 

e and Despain 1989). n u s ,  such 
events may actually have a valid role in preserving 
the wilderness chmaeter 06 the region. 

The physical, biological, 
and aesthetic impacts qf 
conducting science may be 
small compared to the 
ultimate cost of not 
acquiring that information. 

Despite the fact that m e  Wilderness Act (Sec. 4@)) 
specifically reco@zes the scientific values of 
wilderness, these values, have, for the most pwt, no% 
received the same emphasis as have cultural and 
recreational values. Fr (1987) has argued $%lag 
too little seienlific use demess has w e w e d  
md even less attention has been given to scientKic 
values in wilderness manageant pl 

mis sibatim contrasts sharply wia the artimdes md 
policies of at least one other world power. m e  
Soviet Union possesses a network of preserves 
g'"'zapa~vc3dnik") long closed to all enby except 
approved scientific study. mese include some of 
the finest biological assemblages in the U.S.S.R. 
me mpoverfniki are expeniencing hereased use by 
international as well as Soviet scientific goups. 

The use sf wilderness for scieakifie: studiy is j u s t ~ e d  
an several levels, Fkst, ~esestrch desiped to pmvide 
an mderskatading of a s p ~ g i c  ecosystem, including 
&e v~abi1it)P of system popekdies in time and 
space9 i s  necessaq if we arei to have my h q e  of 
detecting and nai~galilolg a m l  changes (Graber 
11988)- mis  vge of research, which provides &e 
basis for maraagng kdividatal land wits, might 
kcnude resome invatories as well as $&dies sf the 

local effects of fire suppression, alien or extirpated 
species, or visitor impacts. Such research may result 
jgr, the devdopment sf models ko expb,qin how tbe 
natural ecosystem functions; followed by monitoring 
to deternine if the sgrslern is behwing as predickd, 
Ofber studies may lead to the formulation of spectEic 
mmagement or mielgalion sWategks. A sessond ~ 1 8 % ~  
oS reesearsh in wilderness ccrn&ibutes to swiev's 
need ts uderstarrd the planet. me use of 
mpertuYbed sites to our: basic eco~ystem 
smdies and develop Is of how the naW& world 
works will provide benefits t.o s lp~ ieq  fm beymd the 
bomdaries of the aeas smdied ( S t e e y  1987; 
Gvaber 1988). Sadies of vege~tiore anil wateahed 
response to air pollution or global climate change 
fa11 in this category, FhalCly, araber (1988) has 
=wed lhat balanced use ojF w i l b e s s  must also 

t~ o m  sake1' SO long as 
the resswe costs ase G enswate wib o&er 
wilderness uses. 

SpwiEic exmples of scient8ic use of wilderness 
vmge Erom measuring baseline cwditims to analyses 
of physkai, biotk and hunnaar interactions (Lueas 
15)86). Shdies of the @Bests 8f visitor prxtiees and 
use levels on campsites, trails, and the perception of 
crowding have led to the develagment of widelines 
for minimizing impacts (Cole 1989a), inventorying 
md monitorkg the condition of resowces (Fox and 
o&e:rs 1987, Cole '6989"8), md developing user 
capacities ( S t e e y  a d  othem 1985; Psrsons 1986), 
Olher smdies have fwused on fire;, air: qualiv, soil, 
vegetation, fish and wifdlze, aquatic resrpmces md 
user characteristics m d  attimdes (see Lucas 1986 for 
examples). 

ACTS OF SCENCE 

mereas some Ends of scierrdfic data, c m  be 
collected unobtrusively - observation, photography, 
m satellite imagev - orher b d s  impose an impact 
on the lmd, Sciendfic pmaphemaiia may include 
stakes in the ground to mark permanent plots, tags 
or flageng 8 ~ 1  &ees, s e e m  gauges, weaaer 8t8tions9 
raditio repeaters md air qua%iQ smplers, Some of 
.$%aese cause: physical hpacts (e.g, nsaids in eeea, 
masts md p y s  ~ v e n  or even concreted in the 
gomd); ~&ers simply create a. vi~ua1 iglmsion, 
8&er Qpes of dala-gaWirerhg requke desmelive 
collection of plats, mimais, or soil, Cores removed 
Erom eees may be requiired to detemhe pow& 
rates, toxic element eoncen&atiorss on fire scarrs, 
Blood or ~ S S W  ~ r n p f e ~  kom hrnals  may be 
required to evaluate health. Dismbmce of fawa 
md &mp%ng of sensitive vegeta~sn in the cswse of 
caving out detailed plot work are other examples of 
dkect imp=& of science, 



The potential impacts of carrying out scientific 
smdies also imlude; ~mspor t  of quipment to and 
from the study site. Helicopters and pack stock 
@orses, mles, or Ilamtas) are qpically the only 
options for transporting heavy, bulky or sensitive 
material, scenic, biological and physical 
impacts of such modes of amsport must be weighed 
against the benefits to be derived from the studies. 
Inr some cases it is necessaq to weigfi the relatively 
bansient aeshetic impacts of using a helicopter 
against the longer lasting impacts caused by the 
trampling and grazing of pack stock. 

New, less inlvwtsive tshalsgies, such as remote 
sensing, global positioning devices, micro-circuitry 
to sense clhmges in body or soil temperame, and 
satellite data I;cmsmission, hold rnwh promise for 
redwing h w e  impacts* 

The appropriateness of expe 
wildemess must be evaluated case by case. 
Sometimes experimental work can be conducted just 
as successfully outside of designated wildemess. 
Were there is r;eassmable doubt whether findings 
can be accurately extrapolated to the wilderness in 
question, consideration should be given to permitting 
the smdies, TTne cc~n&-ribution of the proposed 
reseach k;plwwd peserssing wil6emess integrity must 
be weighed against expected impacts. Examples of 
experimental sbdie 

s selrlings 
n of n a ~ v  

dioxide, experimental burning under varying 
prescriptions, and small scale acidification of streams 
or mkrocssms h I&es. me use of radioactive 
tracers and the sbulatiorr sf  large scale disturbance 
shsuld be avoided in most cases. Pmposals for the 
taking of specimens of rare species to complete 
coll~tions, evaluate health, or support captive 
breeding programs must be dealt with cautiously. 

On tfie ather hand, scien~sls worwg in wildemess 
masf also be concerned over the &eats of recreation 
and management inmsions on the scientific values 
of wilderness. hproper use a d  management 
practices can poilute water, harass wildlife, or 
inwoduce alien spwies, delracting h r n  the value of 
a wilderness as a baseline agahst which to measure 
change. 

T m  MANAGEMENT DmEMMA 

me wilderness mmager is eonrhually faced with the 
need to make sensitive decisions regdiqg the 
appropriateness of various activities and associated 
impacts. Tradeoffs between Be beenfits to be 
gained (from increased recreational opportunity or 
enjoyment, resource protection, scientific knowledge) 
and the resulting impacts (vegetation (Yamplhg, soil 

distwbance, scernic ewroxhen t ,  user codicts) 
must be carefully weighed and evaluated. Ia tbe 
case of research and monitoring, csnrsiderafion 
should first be @ven to the potential value of the 
proposed study and whether the work needs to be 

wilderness boundapies. If it is 
determined that the shdy is desirable, a plan to 
mi~gate expected hpacts should be developed. 
Mitigation may include cm&l siting of equipment 

ze visual inbusion, the thing of xtivides 
to avoid hi@ visitor use periods, use of 
nondestnrclive salmpling methods, or even explsiag 
the work for interpretation and education. For 
e x q l e ,  nondesnctive smpling methods now exist 
for dating living, fire-scarred trees to develop fhe 
chonologies (Sheppard and hssoie 1986). The 
better informed people are about wilderness 
management practices, including the need for 
research, the more likely &ey me to uaderstitnd and 
tolerate the associated impmts (Kantola 1976; a"ray lor 
and Mutch 1986). 

Wilderness areas are fast 
becoming the only places where it 
is possible to study largely 
unmodified ecosystems. 

Wereas the image of wildelness may be the 
absence of signs of tecbological mm, there are 
many activities carried out in wildemess &at we 
allowable witfalin the Wilderness k t .  n e s e  include 
such mandated uses as recreation and, its asswiated 
management programs, pemilted pre-existing uses 
(such as grazing or minirng), or in s m e  cases, 
subsistence hunting and galbering. Each of bese 
activities comes wieh its o m  suite of impacts. 
Recreational use of wildemess requires wails, bridges 
and signs. Visitors build fixe rings, burn scarce 
wood, pollute water, leave Bash and distbu;b wildlife, 
Pack and saddle stock consme forage, trample 
meadows and sb.emb , and erode Wails, If such 
impacts are to be permitted for these uses, the 
stakes, tags, snaw gauges and teleraeq stafions used 
for research arad monitoring must be judged using 
the s m e  criteaia, 

The weigug of the generally short-tern impacts of 
conducfing science against- tkre longer tern benefib 
to wilderness presewation. must be dtane carefully 
and systematically. It is the respsnsibiliv of thg: 
scientist to present the opecons for carrying out a 
specific study. m s  should include l%le porendaf 
benefits of acquiPing the data as well as b e  
consequences of not dohg so. me manager must 
then weigh the cos& and benefits atld m&e a 



d'ecision as how hpor@nt the idornatim i s  to 
the protection of the area and the preservation of 
wilderness as a whole, me mmager d o  has a 
responsibility to articulate guidelines for appropriate 
use by scientists (Stankey 1987). These should 
address the appropriateness of various types of 
seien*c activities, iracludhg such items as the 
iderttification of mitigation seategies armd the 
responsibility to remove stakes, tags, and other 
paraphernalia at the conclusion of a project. 

BPJ EXAMPLE OF A MIPPIAGE 
PROGRAM 

In Sequoia and Kings Canyon National Parks 
(including over %90,00CP ha of desipated wilderness 
in the ssrathem Siena Nevada of California) a 
system has been developed to evaluate and 
c9ocment skde impa~ts of proposed scientifiG as we81 
as mmagement actions, All projects wi& tkne 
potential to impact natural, cultural, or aesthetic 
r e s o m s  are reviewed by the P a s '  Enviromenml 
Mmagemerst Cornmiwe, which then makes 
recommendarioas for approval or disapproval to &e 
Superintendent. Consisting of a cross section of 
high level manageme~t, the ttee reviews e z h  
project proposal, imscludhg a scription of 
proposed activities and m mviromental imgact 
maaix identifying all potential impacts as well as 
my proposed mitiga~ons. m e  Committee 
deternines the potential for sigificmt ewiromentak 
impact and compliance with law and regulation, 
particularly the 1969 National Environmental Policy 
Act ) and the %9W Wilderness Act. Tkxe 
D ~ P  of Interior interprets the m P A  
"'categorical exclusion'bu&ority to kclude "mon- 
destvuetive data collection, iraventory, swdy, research 
md monitorkg (?ctivities". Matianal Park Service 
Policy fur&er interprets it to include '%ay to day 
resource management and research activities". 
Should the Parh deternine that a; proposed project 
fails to qualiQ for a categofical mclusioaa, an 
EnvimmentaP Assessment or Enviromental h p a c t  
Staterneat is required. 

%n Sequoia m d  Khgs Cayon National P m h  &is 
review prwess has bed to the approval of proposals 
to core eees (tong-tern kree heal& concerns), gauge 
steeam Glow ( p b a ~ l i y  aesfhe&c concerns), use 
srakes md tags to m a k  pemanent plots (boa 
aesthetic and &ee health concerns), collection of 
specimens (population viability concerns), dig soil 
pits Qrarchaeolg concerns), md erect a 
scaRoIding into &e cmopy of Qees to conduct ozone 

igation and plant physiology expen'ments (safety 
;and aesae tic ccs%fcems). 

CONCLUSIONS 

Wilderness in the United States is I&ei?y always to 
be managed from a largely m%nltiple use persptive. 
Eegal and ewcal pidelhes recopize: scienMic 
sllildy as one of many valid uses, In fact, the 
Wifderness Act, while pmvidhg substmtiiel 
constraints, spec8icalJiSt p v i d e s  for reseaurclta 
appropf.iate to or necessary for &e protection of 
elderness. Ln d e r  ted preseme &e wilderness 
character of an area it is first n s e s s q  to 
mdersancl its eondi~on md tihe weals it faces, In 
fact, it could be =wed lhar the conduct a d  
accoutrements of scienee are equally--if not more-- 
mecessw to meet the miaimurn requirements of 
wilderness protection &an me many rsrrllne 
mmagement aetions. If we cm't assure the 
conhinued swivaf of an area in its anam81 sbgte we 
will no longer hlfill t-be p q o s e  of wilderness 
designadon. It is &us essential to landerstad the 
name and effects of naltaral fiw re-es, gests, dr 
pollution, and o&er naltural an8 
including tkneir spatial and tempoad vdabiliy,  It 
must be remembered &at wilderness is not a 
muse- where specks and commmities ao.e put on 
display. It is a dynamic, ever clrmging endig that is 
shaped largely by aaakrard prmases, arnimpeded by 
h u m  xeivitierr (&istensen 1989). 

Wilderness areas are farst beeomhg the on8y places 
where it is possible to smdy largely 
ecosystems. n u s  heir value to sci 
mdersanding unalterd larndscapes will only become 
incrasingly imporlmi. Yet, i t  must be recognized 
that science does not come wiaout its costs. These 
must be evaluated in t m s  Gf relative impacts md 
benefits on a case by case basis. Boa  the 
wilderness manager and sciengst have 
responsibiliges to assure: &al costs md benefits are 
fixlly evaluated. Decisions must be jus~fiable and 
well docmenled. Mitigation measmes sZmorsEd be 
identified md carried out wherever appropdate, 
Sirnitarly , the conduct of science iln kldemess 

excellent oppmtuniv for educatim, The 
to explain ittae factors iMuenekg raatwa8 

=orsystems wi%H asswe a more knowledgeable public 
md should evenwally he& asswe more enlightened 
rxrmagement dkecdon. When such steps are 
followed science b ~ s m e s  one of OW p~mipal  tools 
in assuring the h m e  presewation of wiBdemess. 
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MANAGING FOR COMPATIBILITY BETWEEN RECREATIONAL A N 0  
NONRIECREATIONAL WILDERNESS PURPOSES 

Patrick Reed and Linda WIerigliano* 

ABSTRACT 

Wilderness serves a namber ufpubkic purposes, 
id~dingr  both recreaticmal and nonrecreational, As 
with any multiple-tlse resouwe management, these 
purposes m v  conflict. Potential areas of conflict 
among recreational and nonrecreatiortat wilderness 
uses and three &sic mnagement strategies far 
resolvirtg corflicts are discussed, with a@ emphasis 
on practical extensions of the Limits of Acceptable 
Change (LAC) system. 

As a nawal resowe mmagement challenge, 
wilderness is perhaps the most underrated. To some 
extent, difficulties result from inadequate operational 
Eunding and the effects of external land use impacts 
and pressures. The roots of the challenge, however, 
go back further, to the 1964 Wilderness Act itself, 
and the full extent of the challenge has probably yet 
to blossom. 

The Wilderness Act describes wilderness as "an area 
where the earth md its commuaiky of life are 

eled by man" (Section 2c), and also as an 
area "devoted to the public purposes of recreationd, 
scenic, scigntific, education, conservation, and 
historical use" (Section 4b). It is this composite 
description that forms the basis for potentially 
codicting presewation and h a m a  use purposes in 
wilderness management, conflicts which at times are 
only fmher complicakd by the policies: of other 
applicable Federal statutes. 

By virtue of the wrdeveloped and often perceived 
"unproductive" character of wildemess, federal 
ageneies and the public have often acted as Ehough 
no spe~ial attention is required to mamage 
wildemess. S imilaily , wilderness management and 
research have received coqaratively little attention 

and funding within the federal agencies which 
adaninister Pvilderness. 

Ln a somevvhat analogous way, menabem wi&ila h$ae 
"wildemess community" have also taken an 

e~essarily narrow view of wilderness 
management, fairing into vvlhat Kelly (1989) calls the 
"recreation &apeit Because it is easiep. to define md 
obseme, and often the subject of much of trlheir 
training, wilderness managers have for the most part 
concerned themselves with lre~reational use. 
Researchers, too, have measwed and described &e 
numbers, patterns, motivations, preferences, and 
satisfaction of recreational users, including conflicts 
stemming from incompatible recreational purposes, 
amber  sf encounters, mmagement ac~vities, md 
other causes, Partkularly within the Forest Sewice, 
little attention has been given to the other 
nonrecreational purposes of wilderness. 

Because wilderness has multiple 
- 

purposes, there is always the 
potential for conflicts to develop 
among its dzfferent users by virtue 
of their difSerent associated 
activities and practices. 

Not surprisingly then, little attention has bem ghen 
to potential conflicts between recreational users md 
other "nonrecreational" users of' wildemess and their 
accompanying practices--scientists, archaeologists, 
educators, and otlber visitors interested in uses 8uch 
as spiritual development, for the preservation of wild 
places purely for preservation's sake. Yet, public 
interest will soon demmd faitat more attention be 
given to nomecreational uses of wilderness, thereby 

'Authors nre Visihg Research Scienfisb, Universiq of Georgia, Athens ;tad Wilderness Coordinator9 USDA 
Forest Sewice, Teton Basin. Ranger D i s ~ e t ,  Dhggs, Idaho, 



elevatkg ($e mmagement chalfenge to its full 
potential. Managing for all the uses of wildemess 
will necessit-ate new ways of meeting codicting 
demands oa %&re wilderness Rsowce, 

It is not om p q o s e  in eltris paper to argue eiaer in 
favor of recrea~ornal use or nomreational use of 
wilderness, per se. Neith.er is it tc, cre;tte an m d w  
sense of e m p e ~ t i o n  'bemeera the tvvo categorks sf 
use, nor to promote a practical dichotmy of the 
two, Ow &tea& is to addsess h e  n e d  md  

ities to msre fully intepate re~reational a d  
nomecreatisnd nwposes in tvitdemess management, 
Basic to this is &e observation &at recreational use 
may at times be compatible witlp other epalIy 
appropriate wildemess uses and at other times be 
incompatible, just as one aype of nome~~at iona l  use 
also may be compatible or incompatjble with mo&er 
nop~lecreational use, Accordingly, it is also our 
intent to describe how to minhize potential connticts 
between recreational and nom~reational uses 
mough several basic managerment swategies 
iwolvhg wilderness mmagers from the field to the 
national level, In paaticulaf, the potential capabiliv 
of the L h i t s  of AGceptable Change (ILAG) system 
lcor mmiaging nonulecreatimal wildemess uses is 
Mghlighted. m i l e  &is paps  will ad&ess 
nomecreational wilderness p q o s e s  as identsied in 
the Wilderness k t   at is, scientific, edwational, 
consemation, and historical), it will not include 
nomecreatioraal, "norrcconforming" wilderness uses 
swk as domestic livestock gazing and mining. 

DERmSS PURPOSES 

As orighally conceived, and as rimplemted by the 
Wilderness Act, hsignated wilderness has several 
characteristics and multiple purposes. The 
characteris tic which most dkw tly concerns 
recreation use is deschbed in the statement &at 
""wilderness: has outswding opp 
solimde or a pdmrai~ve ;ad un@o 
reclre;ftiiont8 (Section 2c). Indeed, wilderness is du%y 
renamed for its recreation experiences, and the 
resultant benefits jFos the individual and sociel-y are 
well-dwmented (Driver md o&ers 1987). 
RsreaGonal use of wilderness has continued to 
g o w  since the creati agonal Wilderness 
Presemation System 19M. Recreational 
use sf National Fore s falone now exceeds 
10 million recreation-visitor-day s (RWs) 
mdp pr~pog.2ionatel~1, has p o r n  faster &an 
developed rglreation use oatside of wilderness (Reed 
1990). 

To date wilderness has often been @eakd as if 
recreation were the p d m w  and sometimes only 
pqose  of wilderness, However, the Wilderness 
Act describes with equal s@ms a va~e&y of 

wildemess purposes, specgicaly , recreational, 
scenic, scientific, ederea~~jn, consewation, and 
historical use, It does not acknowledge reereation as 
thc: most hpclrrbnt p q o s e .  la 1988, &e aairmafa 
of the House S u k  ittee an National Pwks md 
Public Laads (Vento 1988) made tlnis p l n t  more 
emphatically , saying "Congress does not designare 
wiIdemess prs'muily for r-ec~atiorr." Suck a diverse 
set of values and uses in wilderness is cefldnly what 
was desc~bed by earfly wilderness prapoaents (Masla 
1982) and rsent  or contemporary advscates 
Ib>ouglas 1965; Driver and others 1987; kop ld .  
3949; Nash 1980; Rslstoa 1986), 

Altfiaougtn liitde is hown,  about the me extent of 
nomecreationali uses, these is s m e  wideme of just 
how common many of &em ;are thoughout the 

S, One 1987 telephone survey of wilderness 
managers fomd some 75 percent of all wilderness 
areas contained Braown historic or prehistoric cuXtural 
sites; 50 pment protected one or more ~ e a t e n e d  or 
endangered qecies; 33 percent had sngoing 
scientific resear~h projects, enviromental emation 
programs, or livestock grazing; and about 17 percent 
had known sites of spirihral imporkance, progrms 
for b u m  development, provided subsistence 
resomes, or contained water storage facilities (Reed 
and others 1989). %n word md deed, there is more 
to wilderness than recreaeion use. 

DERmSS USE SETTmGS 

In order to identify and understand potential conflicts 
between recreational and nornrecrea~onal uses in 
wildemess, it is useful to first examine vvZlrat each 
requires in terns of a wildemess setthg. 

Recreation 

Recreaeon is defined as 'kefreshent of one's mind 
and body after labor Bhuough. a divefiing activity" 
(Ame~can Heritage Dictionq 1978). To &is 
definition we should cldd &at a satisfactory 
recreation experience realistically occurs only to the 
extent that its goal-obj~t  is attained in prefened 
physical, social, and manage;rial set~ngs @river and 
'Fochw 19W; Iso-Moln 1980; Clark md S t d e y  
1979). Recreational activiges in wilderness typically 
may kclude bik_ing, bac;isgac&smg horseback fiding, 
packing, cr~ss-csme-rgT-sGing~ snowshoeing, m d  
canoeing. By definition in the Wilderness Act 
(Section 2c), recreational oppo in wilderness 
are meant 'lo be '"r;in;;iitive aad ~ e d , ~ ~  

ng in a setting "retaining its primeval 
character mQ i d ~ e n c e , ~ '  
m w 9  s work subsl-antialf y 
wilderness recrea~on experien~e should be orae that 
allows visitors to get away from tfieir increasingly 



mecbmizd, fast-paced, and stressful society and 
interact more wieh name. Thus, a recreational user 
of wilderness typically shoufd not enGounter a road, 
motarkzed vebicle or equipment, motorboat, landing 
of aircraft, or other foms of aze~hanical bansport or 
hstallatims. 

Research over the past decade generally indicates 
&at recreational visitors in wilderness do, in fact, 
commonly seek one or more of the following 
experiences: 1) a relationship with nature; 2) 
escaping pressure; 3) exercise, physical fitness, and 
challenge; 4) in-group relationships; and 5) personal 
development (Brown and Haas 1980; Roggenbuck 
1980; Sta_nkey and Schreyer 1987; Walsh and others 
1982). 

The scientific value of wildemess is increasing 
rapidly in impoamce as concern over human impact 
on the enviroment spreads around the world. Three 
types of scientific studies typically occur in 
wilderness: 1) bask ecological research, 2)  applied 
management research, and 3) social psychological 
aeseareh. 

Basic ecological research aims at understanding 
namal processes and ecosystem functioning. This 
type of reseacb uses wilderness as a control point to 
collect baseline idornation which can then be used 
as a comparison with mqre degraded ecosystems. 
Often this research is long-tern and has little or no 
direct benefit to the wildemess itself. Applied 
management research usually focuses on assessment 
of hwnan eEmts on wildemess and is designed to 
help manage wildemess areas better. This research 
is shorter-tern in nature and directly benefits 
wilderness areas (Creene and Fr 
Social-ps ychological research may use the wilderness 
setting to study the human relationship with nature. 
Research may also involve evaluating benefits hat 
the wildemess setting prohces for individuals 
though personal growth or to sociev as a whole 
(Maming 1989). 

Central to enhancing the scientific use of wilderness 
is the existence of relatively undisturbed 
envirsments. M i l e  no wilderness is truly pristine, 
there should be I-;ttIe evidence of past or present 
htunm dishubmce, such as by domestic cattle 
grazing, suppression of nahual fire, hmtiog, fish 
stocking, or recreational use. Lnrge areas where 
natural processes are allowed to operate freely and 
are d indered by outside influences are essential for 
basic mological ~ s e x c h ,  Examples might be an 
entire watershed located within. wildemess or a 
wildlse popdation whose long-tern habibt needs 

can only be met vvithin wildeme~s (Creeae md 
in 1989). 

Educational 

Like scienWic: use, tlbe educatlimal use of wilderness 
is also increasing in hprsrlaurce. 7&e wilbeme~~ 
setting provides Wee v p s  sf educatisaal 
experiences: 1) an outdom classrom to Beam &aut 
nature (the "IJniversity of Wildemess,'hots moreau 
called it); 2) a setling to l e m  outdoor sGl1s; arzd 3) 
a place to learn about oraeself ~ o u g h  personal 
growth, and physical and mental deve10pment 
mend= 1987; Williams m d  saers 1989). 

Nwnerous organized groups cut.k%ntly use wilderness 
for educational purposes, including B$e Na~onal 
Outdoor Leadership School, OuWad B o d ,  college 
enviromental science classes, md VOWS th8t &eiar: 
emotional diswbances &evitt 1989). Agencies such 
as the Forest Service also haw recspized the 
usefulness of the wilderness setthg in edueatring 
their wilderness managers (Spray md Weingart 
1989). 

As a classroom to learn about name, wilderness 
derives its value shply providing an o ~ t d w r  
enviroment that enables smdekrts to i e m  Wough 
hands-on experiential education. However, 
wilderness provides its pa tes t  value as ztn outdoor 
classroom by providbg a relatively mdiswbed, 
natural setting. Since many swdents come to learn. 
about plants and animals, it is iPrnpo 
wilderness truly provide vast areas of native glme 
c o m m ~ t i e s  and natural abrsnadmces and 
distributions of wildlife and fish species, Rugged 
terrain and a sething that provides challenge md selG 
reliance are the primary requirements to l e a  
outdoor skills. In terns of personal and the 
therapeutic value of wildmess, opp sfilr 
solitude, reflection, and inbra-poq inkimaey aure 
probable setting requirements. 

The Wilderness Act cites histod~a% use as one 
purpose of wilderness, Oaer le@sla~on drzsigneitirag 
specific wildenress aeast, such as the 1980 Central 
ldafio Wilderness Aet, have acmally mandated b e  
protection of archaeolo@ca% sites nsld &e 
interpretation of sites for publie benefit and 
knowledge. CulWa1 and hisaofical resowces provide 
a link with the roots sf om b e ~ a g e  md can provide 
innportant information on. h e  developeat and 
operation of swieties. Specifically within wgdemess 
areas, it may prove impofiant to Beam about past 
peoples who were able to adapt ta envirsmerpts we 
now consider too nagged* harsh, or remote to 



develop (Nemm md Rehbwg 3989). m e  p 
setting requirement for the protection olE the ceslwal 
resowce value in wilderness is the lack of h m a  
dislupbmce &at may be caused by eail development, 
recreation use, or vmdalism, at least mtil liarversto~es 
ckm be completed, 

One indirectly stated g q e s e ,  but wiidely r ~ c r @ z d  
capability, of wilderness is the preservation of 
natural ecological diversly, md the protecrion of 
plants and animals ilt Irfpe genetic, species, and 
habitat bvels mavis 1889; QSice of TzGhnologicakl 
Assessment 1987; Scbnewdd-Cm and Stolblgen 
1989), me pseservadart of species w i a h  
wilderness (esp~ial ly  that managed by the Fish md 
Wildlife Sewice) is subject to m e r o u s  other 
Federal and State laws, including most notably tfae 
I973 Theatened a d  Endangered Speeies Act. me 
preservation value also inelides &&maintenance of 

watersheds, almd airsheds (McGloskey 
3989). 

T&e pre-~ssemation value mises from concerns &at 
wild plzes me becoming increasjngly scwce, to the 
poiat where wilderness areas and ollaer naWa1 areas 
serve as islmds io a sea of fiapentedi, developed 
environments. Skliae presewation value difFers from 
the scientific value in &at undisturbed enviroments 
me valued shply  for presesvation" sake ra&er thm 
for an direct benefit to h u m s .  The presewaesn 
value is embodied in Aldo hopold" statement &at 
"the first principle of intelligent ti&ring is to save 
all the pafis @eopold 19491," 

The setting requiaernents to maintain preservation 
values a e  quite similar to maintaining scientific 
values. Large, undisturbed enviroments are 
required, vdhere nahual coditions prevail and 
nahural processes a e  allowed to operate freely. 
Native plant communities and wildlife populagons 
must be maintained at viable populatim levels ia 
natsrral abusldmces and dis~butions. should 
$6: little evideaee of & m a n  impacts on vegetation, 
soil, air qualiv, and aquatire ecosystems, 

Spiritual 

m i l e  not directly mentioned as a purpose in the 
Wilderness Act, the potential of wildmess to 
provide individual or csllestive spi~t-ual or religious 
expe~encer; is well-bown, if not loosely Befbed 
md Q e s c ~ b d  @river md o&ers 1987; McDora.a%d 
a d  others 1989; Rolston 1986). At &e tZe8b"r; of 
spiA1ual value is 6% sense of ctsmectican 0s iazter- 
reilatehess with name, God, and the world; h a t  is, 
a sense of one's place ia the "gmd schme of 

things." Sacred places are sites that hold special 
sieificmce as places of power for individuzlls or 
poups. 

AS om civilized world becomes more he~tie and 
stressful, it appears we iocreasingly need settings to 
regain our perspective and sense of place. Setting 
mequirements may include lack oS encczunters wi& 
o ~ e r  people, lack of motorized noise, the 

ity to view wildlife om their l e a s ,  md an 
environment perceived as undisturbed and evolving-- 
all the evidence of self-sustaining forces capable of 
olgesatitlg independeartly of b a n s ,  

POTIENTIa AREAS OF 60 

Conflicts EIetslveen Recreation and ZVonrec~eatOsatr81 
Uses 

Because wilderness has multiple purposes, therre is 
always the potential for conflicts to develop among 
its digerent users by virtue of their diRerent 
associated activities and practices. But, wbat 
conflict actually does occur? 

Past research has Fosused little on comprehensive 
assessments of the potential or oecursfenee of 
recreational-nonrecreationai use codicrs. For 
example, the recent Govement  Accomting 0fGce 
(1989) survey of Forest Service dlderness 
mmagement problems asked managers to descr&e 
conflicts vvhich are essentially among recreation- 
oriented activities only. Earlier research suggests 
that up to now recreational-nonrecreational use: 
conflicts may have been relatively few in nunnber, 
Washbme and Cole (1983) fowrd fey wilderness 
areas that considered research projects, historical or 
wcheological sites, or snow and water measwemenet- 
equipment to be "a problem" (dlthough the cause or 
nature of "problem" was not defked). And, 
participants at the First National Wifdemess 
Management Worhhop in 1983 generally identified 
few, if any, specific recreational-nomecreational use 
coaflicts as important management issues (Frome 
1985).l However, the 1987 telephone survey of 
wilderness managers found that one in six 
wilderness areas nationwide was experiencing some 
Vpe of sipificmt conflict between reereartion and 
nonrecreational uses, and that the nmber of 
conflicts had been increasing in 11 percent of the 
weas over a three-year period (Reed and o&ew 
3989). Still, it is conceivable that ei&er I )  more 
codicts do occw but have not been well monitored 
or repollred; or 2) the nmber of conElicts bas been 
kept low because of iunequal restrictions m 
ntsmecreational uses thought to he Qe~mentaI to 
~crea t i~naf  use.' 



Overall, it would appear &at rectealimal md 
nowecreational rases should a d  could be quite 
compatible from the standpoint of the Wilderness 
Act; md, jud@ng from the above iatjicaeons, for the 
most part they are. In fact, there is often no clear 
dichotomy bemeen the various wilderness purposes, 
For example, a group may visit wilderness p 
for educational purposes to study alpine flora. 
However, on &e hike disl md d d n g  wm-study t h e s ,  
the group may be using the wilderness setting for 
g-ecreatiosaal p q s s e s ,  Nevefieless, the potential for 
co&icts may prove to be srubswtid, C e r ~ d y  
recreational use has &e potentid ts intedere with 
aornecreation8i uses and vice-versa. 

Natural Divesslty. Although &ere is little r e s e a ~ k  
ly establish the extent of impact or lack of 

impact by wilderness visitors on natural populations 
of plants and animals, some conflicts seem v e y  
likely. Wildlife may be traumatized by exposure to 
hwm acevity, md namal spsies, sex, md age 
%alias may be altered by exposuse to introdwed 
species, as well as diseases from domestic pets and 
pack stock. Plant species, too, may face competition 
fiom exotic species ineoduced primap?ily fhrsugh 
pack stock feed. In the San Jacinto Wilderness, 
recreation use, especially climbing use, has been 
implicated in the decline of locally or regionally rare 
plant species (Hamilton and Lassoie 1986). 

Conversely, &e only dkect adverse eEect on 
recreational users fiom vjsitors rirpterested in 
preserving natural diversity of wildemess would be a 
continued exposme to indigenous, goantially 

hl plmts md animals (slacks as poisonoars 
plants, bears, poisonous snakes, disease-caving 
insafs, ere.), or &e denial of access to a ceaab aisea 
for species protection purposes. Plus, recreationists 
might be &feeled by the faGt ahat several. 
Congessiowal x t s  desipafisbg wilderness have 
authorized h e  consbuctioxl of spmial k i l ides  and 
matosized xcess h r  mainaining wildlife 
populations (Browning and o&ers 1988). 

ScientiAe Use. Science is a stated g q s s e  of 
wilderness, but no c l e ~  d i r ~ t i b ~ n  in tlhe Wilderness 
Act is set for scientific pmedmes, n u s ,  directions 
have largely been Left up to individual agencies, 

, generally have chosen I s  issue only 
broad policy s&temexats, 

Mmy scientific uses of wilderness necessilate 
gathering and/or Wansmitting of data using a team of 
resezchers; utilizing meeEamicaUy ctr elec@ically- 

ents, ph~togaphic equipmelfilt or 
radio-@msmission devices which may derive &ekx 
power from batteries, portable gasoline motors, or 
sotar panels; and transporting materials along @ails 

(or by air), Soeial sciearce aicfiviGes to smdy 
wilderness users often necessiBte direct cantact 
between wildenness mmagers-reseachers m d  
visitors rat trailftlefads, cmpsites, or a h g  @&Is, 

Potential recreational-aomareatiorsal use codis: ts 
include the adverse effe~ts wildsjmess visitors magr 
have on scientific equipmeat (&eft or vmdalism) 
aad the dismprjon of experhents or smdy sites 
causd by &ek presence (trmplirig of vegetation, 
alterhg witdife behwior, polluting mter, etc,), 
Depending upan size, nwber, mQ power 
requirements, =search quipment could be 
objec~onable to recreatisazal users 1Fg)r one or more 
reasons, including sight, noise, md odw Of klPe 
equipment, gePsrmal. hterviiews may also rresult in a 
lower quality rwreeation visi"c visitors do not wish 
to be boaered, 

Cultural Resources. Histoheal values are one of 
the major purposes of wilderness. Like ecolo@cal 
preservation, the protection of culturally sipificant 
historic and prebistonic sites wi(hin wilderness is 
also subject to additional an$ sometimes coflicting 
direction fomd in other federal statutes, such as the 
1966 National Histos;ic Presewa~on Act and 3979 
Aschaeological Resauces BP'otec3~on k t  (Newan 
and Reinburg 1989). 

Maclagerraent options for preserving csrlkwal 
resources in wildemess realistieallly range froma. 
benign neglect to deterimtion, removal, ~ m e y ,  
excavation, interpretahon, sacbusal protection from 
vandalism, lootkg, and weaaes. The latter op~ons  
may require a goup of people (managers, 
researehers, or volunteers) foreip mqte~als, and 
tools, as well as trmspor~ng of matedals along 
trails. 

Potential recreational-nonrecreadonal use colnflicts 
include the adverse eeects &at wilderness visitms 
may have on the inl-egity of culripud sites, such as 
through vandalism, looling, and soil erosion. 
Conversely, activities associated with protecting or 
researching cultural siles may negatively affect the 

ity for visitors io experience soEimde and an 
enviroment free Birom c o n t ~ m a a g r  ma-made 
structures. 

Education and Human Develcstpmend, Education is 
mother stated purgose of wilderness, accordlirag to 
the Wildemess Act. Along wi& vaious bmm 
development poteatials, wilderness has been 
recognized for its abilities to sthnlate physical md 
mental development and f.ehabilirtabon, ineluding 
undersbnding oneself and the envkoment (Headee 
1987; Spray and Weingm 1989; Willims and others 
3 989). 



Formal education programs often involve relatively 
laage groups of people, by recreational visitor 
stmdards , along with their accompanying provisions, 
equipment, and noise. Potential conflicts relate to 
the name of many educationat groups, that is, their 
large size and conduct. The organization of 
educational or hman  development goups may be 
atypical of most recreational users. In addition, the 
vev  size of groups may concentrate impacts on 
wilderness wildlife, vegetation, soils, and water. In 
theory, because the wiiderness envkonment is what 
is bekg sougfit by such groups, the only conflict 
with protecting nomecreational values might be 
denial of access to these groups. 

Spiritual Use. Use of wildemess for spiritual 
purposes may be achieved in so many ways, 
including the vicarious feelings of users who never 
set foot within wilderness, that it is one of the most 
difficult uses for which a range and nature of 
potential conflicts may be identified. Suffice it to 
say, lack of solitude and exposure to evidence of 
h u m  use, either in terns of direct encounters with 
others or evidence of their past presence, is probably 
a major point of potential conflict. Certainly, 
recreational visitor behavior which is deemed 
disrespectEul towards spiritually-significant locations 
or name in all its aspects is apt to evoke conflict 
mong &ose seeking a spiltdtual experience for 
personal or cultural aims. 

There are instances where users of wilderness for 
spirimal purposes can adversely affect the quality of 
the wilderness environment. For example, temporary 
sweat lodges have been built and creeks dammed to 
create pools of water (US Department of Agriculture 
nd). Other activities may include creation of 
temporary drawings and symbols, such as prayer or 
'hedicine" wheels. 

Subsistence Use. Opporhrnities for subsistence use 
of wilderness resources generally are the result of 
eirher State fish and Game regulations or previous 
Federal treaties with Native Americans. However, 
as witlr the 1980 Alaska National Interest Lands 
Consewation Act, subsistence rights can be 
maranteed though legislation subsequent to the 
passage of the Wilderness Act. As many as 13 
percent of wildemess areas may be used by Native 
hericrurs and other eligible groups for subsistence 
pvoses  (Reed and others 1989). 

Although subsistence huflting, fishing, and gathering 
of nuts and berries are virtually identical in activity 
to recreational hunting, fishing, and gathering, 
coarflicts could arise among subsistence users and 
rec~atioraal users who do not wish to be exposed to 
cornpegtion for the subsistence resource itself. 

GonflicQ Among Difirent Noarecreakional U$es 

Of course, some of the confPicts previously described 
may also occur among tfie different nonreera$ionaf 
uses for many of the same reasons. For example, 
activities of wilderness educators may conflict wilh 
the interests of preserving wological diversity. Or, 
activities for culWa1 resource protection may 
conflict with other wildlife-oriented scientific 
activities. And, the activities asswiated with 
presemation of cultwral resowces and scientific use 
could be as in conflict with spinilual use as many 
recreational activities, These conflicts should not be 
considered any less important, even if they are less 
frequent or less probable. However, solutions to 
conflicts among different nonrecreational uses may 
be solved in the same mamer as recreation- 
nomecreation conflicts, and so are not described here 
in detail. 

As the importance of 
nonrecreation wilderness values 
grows, there is increasing interest 
among managers to expand the 
LAC concept to address 
nonrecreation wilderness values. 

POTEWIAL MANAGEMENT STRAmGES 

Conflicts between recreation and nomecreahon 
values are probably Fnevitable in the management of 
anything as physically, socially, and statutorily 
complex as wilderness. Nevertheless, it is a 
manager's responsibility to reduce conflicts in an 
effort to preserve an enduring resource of wildemess 
that meets the intent of the Wilderness Act, while at 
the same time providing opportunities for public use. 
In trying to resolve such conflicts, managers will 
often be confronted with issues that wise out of 
several concerns, including the assumed primacy of 
recreation, whether the activity is truly wildemess- 
dependent, conflicting dire~tion from various Federal 
statutes, the cost of the activity, and availability of 
alternatives or substitutes. 

We offer three potential strate@es to igcrease tbe 
emphasis on nomecreational wildemess purposes and 
reduce the codicts between recreation and 
nomecreation uses. mese strategies hvolve 1) 
improving knowledge and awareness of 
nonrecreational values Wough training and 
education; 2) managing for recreation and 
nonrecreation values in an integrated, regimal md 
national context; and 3) expanding the Eisnits of 



Acceptable Change (LAC) planning framework to 
add9ess atctmecreatioa wilderness values, Our 
discussion cmers  on the tbird seatem, but will first 
b~ef ly  describe the first two. 

Strategy 1: Improve Knowledge and Awareness 
gpif Nonreccreatisnal Values 

Hendee md sthers (1978) noted that "'Fvildemess 
management is essentially the management of human 
use and influence." However, in practice, wildemess 
management has been interpreted as the management 
of only some human uses--namely, recreation visitor 
use and its associated impacts. Indeed, wit.hin &e 
federal agencies, wildemess management has 
typically been funded and staff4 with recreation 
personnel. The management of wildemess to 
produce scientific, educational, cultural, spiritual, 
conservation, md therapeutic values, for example, 
must begin with a new mindset on the part of 
wildmess mmagers at a11 levels of responsibiliv. 
This new vision smts with an undersmding, if not 
appreciation, of the entire range of wildemess 
p"ssposes md the potential for conflicts. 

One of the best ways to cone01 adverse hunclan 
iduence is before it happens -- Ihrough education. 
User codicts  bemeen recreational and 
aomecrea~snal hterests could be reduced through 
educatim of both wilderness managers and visitors, 
m i s  swatetgy is consistent with two of five major 
astion items deemed essential to the preservation of 
the S at the First National Wilderness 
Management Workshop in 1983 prome 1985). 

The managing agemies are not alcme. Universities 
must also develop more comprehensive curricula in 
wildemess mmagement for foresq  and natuaal 
resource graduates. And, Cmgress, too, can assist 
by explicit1 y stating nomecreation values in 
wilderness legislation and by ceasing to allocate 
wilderness fundiag based s n  recreation use levels. 
In its oversight role, C o n p s s  can also ntonitor 
agency compliance with management for all 
wilderness values, Finally, citizens and conservation 
groups can become greater advocates of managing 
wilderness for scientzic, cultrzral, educational, 
spirimal and conservation values by elevating public 
awareness m d  thou@ consultation with h a 1  
mdangers and Coagessional representa~ves. 

Strategy 2: Manage R'iiderness in aa Integrsted, 
Regisraaill, orad National Ccmtext 

mere is a similarity between managing wilderness 
as a rssource that produces multiple values and 
mmaghg saba National Forests or Berreau of Land 
Mmagement mblic Lmds foil" multigle-use, 

Problems inherent with the latter were ultimately 
responsible for the passage of the 1976 Nation& 
Forest Management Act and the 1976 Federal Land 
Policy Management Act, respectively 
Anderson 1987). Both acts mandated a systemlatirc 
approach to gathehing data and evaluating the 
consequences of various mwgement alternatives. 
Both acts imluded reference to wildemess 
management, althou* wilderness has been treated 8s 
a subunit of recreation by tbe agencies. Bwause 
wilderness has been so eeated, mmy of its values, 
especially its nomecreational values, rweive no 
separate, comprehensive maIy sis 
This should not be acceptable for a resource vvhick 
presently m&e up one-sixth of the National Forests 
System and potenti lose to 10 percent of the 
much larger Public s system. Al&ough not 
conceived of as specifically addressing 
nonrecreational uses per se, several noteworthy 
efforts have been made in developing management 
standards for wilderness resowces, including air and 
water quality (Fox and others 1987; T;ox aslB olhers 
1989). 

Wilderness does not exist in a vacuum. In reality, 
each wilderness has unique a t ~ b u t e s  which 
contribute to a larger regional and national mosaic of 
wilderness values within the WWPS. When 
establishing mmapment p a l s  and obj jectives, 
managers need to identify these attributes and insure 
that their actions do not compromise or limit another 
wilderness areas's ability to produce a particular 
value. For example, a decision to reject a scientific 
experiment on acid precipitation in one wilderness 
because of a potential connict with recreation 
visitors could seriously compromise the value of 
similar research being conducted in three sther 
wilderness areas, for which data from four different 
areas is needed. The decision to allow one historical 
or archeological site to deteriorate in one wilderness 
may be very consequential if that site were the Lst 
remaining of i t s  type, rather am one of a great 
many lwated thoughout the S. Or, it could as 

the case that a rela rare recreational 
ity is discouaged in one wilderness so as to 

protect a relatively common wildlife species. 
Clearly, there must be some overall plan to minimize 
such occurrences. 

A potential strategy to reduce coafBicas in &ese 
situations would entail the preparation of a national 
wildemess resource assessment that takes into 
account the relative "supply" and "demand" for both 
recreation and nomeereation wilderness resources. 
Implicit in such an undertaking would be a thorough 
inventory of wildemess resource capabilities, as w@l 
as a monitoring program to insure that the data b c ~ e  
remains current. A fomidable research plan would 
need to accompany this data base to help understand 



the interactions between the various recreation and 
nomecreation uses. 

Managing for compatibility bettveen recreation and 
n~mecreation. wilderness values in an integrated, 
re@onal, and national context will rquire managers 
to thiak beyond a sb-ative bomdaries. Some 
managers must assme a flun 
mle, to h c t i o n  as a coordinator brin@ng together 
scientists, educators, conservatiods&, spiri-1 
leaders, therapists, archaeolo@sts, and vicarious 
wilderness usem, as well as recreational users, to 
develop compatible management goals, objectives, 
md aetions. And, success must be measured by 
results--an evaluation of on-the-gomd conditions-- 
rather than by the mount or quality of coordination 
(Agee aad Johnson 1988). 

Strategy 3: Expansion of the Limits of 
Acceptable Change (LAC) System 

m e  third strategy is not ted to the second. In 
1988, Congress held ove hearings on Forest 
Service wilderness management and requested the 

eat Accounting Office (GAO) to document 
the extent of resource damage in Forest Service 
wilderness areas. The GAO found that they could 
not accwately dscment the extent or seriousness of 
problems because wilderaess areas did not have any 
baseline dam inventory and monitoring system in 
place to track changes in conditions over time. 
Thus, the first of four recommendations made by the 
GAO was that wilderness managers must develop 
baselhe inventory information and monitor changes 
in conditions (Covement Accomting Office 1989). 
l[b accomplish this, the Forest Service is 
emphasizing the prompt completion of wilderness 
implementation schedules that must be developed 
using the LAC process (Woodrow 1989). The 
Bureau of Land Management and National Park 
Service have also begun to apply the LAC process 
or a comparable approach (Wuerthner 1990). 

The LAG process represents a new way of thi 
about wilderness maaagement. In contrast to the 
carrying capacity approach where managers try to 
deternine how many people could use the 
wildemess without causing damage, the LAC 
prscess focuses on what wilderness conditions are 
desired aad how much change can be tolerated in 
diEerent portions of the wildemess. The LAG 
p e s s  recognizes that the real concern is the effects 
of use, not how much use is wc  g (Stankey and 
oaers 1985). 

At the hem of the LAC concept (Figure 1) is 
identifying area concems, issues, unique features, 
selecting measurable indicators, setting sbndards for 
accepBble limits of change ia those conditions, 

inventorying conditions, and comparing conditions 
with standads. If smdaxds are exceeded, 
need to identq causal factors and prescribe 
corrective management actions. 

LAC was on'ginally conceived as a process to 
manage recreation use in wilderness. One of the 
major premises of LAC is that recreation use is the 

wy some of change in conditions (S 
others 1985). Nowever, as the importance of 
nonreereation wilderness values grows, there is 
increasing interest among managers to expand the 
LAC concept to address nomecreation wilderness 
values. Although such an expanded version of LAC 
has not been implemented in wildemess to date, we 
believe LAC offers considerable potential for 
increasing the compatibility between recreation and 
nomecreation wilderness values. A valuable start to 
such expansion exists in the work on wilderness 
resome guidelines by Fox and others (Fox and 
others 1989; Fox and others 198'7)). It will make litde 
sense to initiate a separate LAC process; rather, it 
should be integated with recreation, with the 
wildemess setting as the common denomhator. 
However, for purposes of this paper, we will only 
highlight rhe prwess for nomreational usesw3 
For LAC to be success~l, the public must be an 
integral part of the prwess. Typically, a task force 
is fomed to work m o u e  the process. It is 
imperative that mangers begin by selecting task f o ~ e  
members who can articulate and represent 
recreational and nonrecreational wilderness values. 
Because nomecreational wildemess values have 
received little attention, managers will have to 
actively seek out scientists, educators, 
conservationists, archeologists, spiritual leaders, 
therapists, and vicarious wilderness users to 
participate as task force members. Managers will 
also need to devote extra effort to develop 
educational programs that emphasize nomecreation 
values and which can be used throughout the LAG 
process. 

Ln the first step of the LAC process, area concems 
and issues are identified. This step establishes the 
overall management direction. Managers could 
begin by listing recreation and nomeereation values 
and assessing the ability of the wilderness area to 
produce each of these values with the help of task 
force members. This infomation might be obtained 
by asking what is specid or unique about the 
wildemess area in terns of its scientific, cultural, 
educational, conservation, and spiritual qualities, as 
well as recreationai. This question ultimately should 
be viewed in a regional and national context (thus 
the connection with the second stratem). For 
example, lodgepole pine forests may be c 
within a region. However, if lodgepole pine forests 
are inlensively managed outside wilderness, then the 
existence of relatively undisturbed lodgepole pine 



Figure 1. The Limits of Acceptable Change &AC) planning system (Stankey and others 1985). 

Step 1 : 
Step 2: 
Step 3: 
Step 4: 
Step 5:  
Step 6: 
Step 7: 
Step 8: 
Step 9: 

Identify area concerns and issues 
Define and describe opportunity classes 
Select h&cators of resome and social conditions 
hventory resource and social conditions 
Specify standards for resource and social indicators 
Identify alternative opp ity class allocations 
Identify management ac~ons for each alternative 
Evaluate and selxt an alternative 
lmplment actions atld monitor 

forests within wilderness offer a unique scientific 
aad educational value. Some of this infomation 
may be available by reviewing the legislation and 
hearing record that established the wildemess. This 
type of approach was clearly what Stankey and 
others (1985) intended in the original description of 
the LAG process. 

In the second step, a hypothetical range of 
ity classes are defined and described. 

Opportunity classes describe the resource, social, and 
managerial setting visitors can expect to find in 
dieerent portions of the wilderness, and all must 
comply with the intent of the Wilderness Act. 
Defining opportunity classes acknowledges that there 
is diversity within wildemess. This step more 
specifically describes desired future conditions and 
can be viewed as setting management goals. It is in 
the application of this step that nomecreation values 
has received far too little emphasis. 

Typically, very general terms such as " 
natural enviroment" and "minimally affeGted by the 
actions of visitorsf' are used to describe the resource 
setting. Whereas more attention is focused on 
describing the social setting in terms of number of 
emcomters to be expected with other visitors and the 
managerial setting in terms of the spcific types of 
visitor management actions to be expected (USDA 
1987). 

To inerease the emphasis on nomecreation values, 
mmagers must explicitly describe the resowce 
setting in tenns of all wildemess values. We would 
suggest developing a rnabrix that describes each 

ity class in terns if its recreational, 
scientific, educational, cultural, conservation, 
spiritual and managerial settings. For example, a 
description of the consenration setting for the most 
pristine qportunity class mi@t read: 

"Area is characterized as being 
essentially udisturbed by hman 
activities, both past and present. 
Natural processes such as fire and 
insects and diseases are allowed to 
operate freely in these areas. 
Biodiversity and species richness are 
high and the area contains habitat for 
numerous unique plant and animal 
species, The area exists as a 
contipous block, such as an entire 
watershed, and is large enough so 
that viable populations can 
practically exist . " 

indicator selection is the third step in the LAG 
process. Indicators are defined as specific elements 
of the wilderness setting that change in respmse to 
human activities (Meriglimo 1987). Indicators must 
be measurable elements of the setting that cm 
provide quantitative documentation of wilderness 
conditions. Indicators that measure the of 
hman activities should be chosen over indicators 
that relate to management inputs. For exmple, the 
frequency of exotic plant occurrence is more 
meaningul as an indicator of vegetation commmiq 
naturalness (scientific and consepvation values) than 
the nulnber of days managers spend on exotic plant 
control. Further, to increase reliability, managers 
would need to define what constitutes an exotic 
plant. 

Selecting meaningful indicators, even one related to 
recreational impacts , is difficult. Because 
nowcreation wildemess values have received far 
less attention than campsite condition assessment 
and group encounters, it will be even more difficult 
to identify indicators than can be used to measwe 
these values. Consulting knowledgeable scientists, 
conservationists, educators, and others will help 



considerably, as will cleaPIy Mtten, specific 
ity class descriptions. 

'Pllae fourth step is inventorying the wildemess 
resources and conditions. Within the Forest Service, 
in particular, little attention has been given to 
conducting comprehensive inventories of wilderness 
resources, This must change. Inventories should 
include the types of idomation identified in the 
second step, ghe well described opp 
B;or example, not only should basic vegetative 
communities be mapped, but also characteristics 
w ~ c h  contribute to indices of biodiversity. This 
might nwessitate collecting  oma at ion on soil, 
topopaphy , wildlife, fire, climate, and water--as well 
as sources of potential hman-use threats. If such 
invenrories were conducted according to consis tent 
procedures, aggregate and commensurable national 
totals and locations of wilderness resources could be 
detemined, Therefore, the significance of resources 
in one wilderness could take on added significance if 
few other wilderness areas possessed similar 
resources. 

Like indicator selection, the fifth step, specifying 
standards, is very difficult due to people's differing 
perspectives and the uncertainty associated with 
detemining what is a signgicant impact. Standmds 
specify the mount of change we are willing to 

in each ogportunity class, not the desired 
on. Standards are a critical part of the LAC 

process because they are the specific objectives that 
me used to detemine where and when management 
actions are needed and are used to evaluate the 
effectiveness of various management actions, Using 
the indicator "frequency of exotic plant occurrence" 
as an example, the standard for the most pristine 

ity class might be "no exotic plants occur in 
randomly selected plots,"whereas the standard for 
the least pristine class might be "exotic plants occur 
in no more than 5% of randomly selected plots. " It 
should be noted that standards should not be written 
to justify existing conditions that are unacceptable in 
wilderness, nor should sandards permit the 
&gradation of existing conditions. 

Tl' the f i s t  five steps of the LAC process are 
mended to adequately address the nonrecreational 
values of wilderness, the remaining four steps 
probably need no mendment, Once indicators are 
identified and st-andards for acceptable change are 
estaMished, it is possible to detemine specific 
loca~ons within the wildemess where standards are 
not being achieved, With this knowledge, the task 
foree can begn to identify specific management 
actions that can be bptemented to achieve the 
stbuldard, LAC plans written to date have typically 
identifid actions that relate to managing recreation 
visitor use. By ineorlporating nom~reation 
wilderness values throughout the LAC process 

defined thus f a ,   the^ will lilkgify be specirFic 
locations within the wildemess vvbere the standards 
relating to scientific, educational, culwal, spiritual, 
or conservation values are riot being met. 
Wilderness mangers will have to look beyond 
recreation visitor management slrategies to 
eflectively deal with identgied problems, Again* the 
technical assistame of scientists, consemation 
leaders, educators, and olhers will be invaluable, 

We have offered only a very general descriptim of 
how the LAC process might be applied to 
adequately address the full range of wilderness 
values. It is up to bdividuall area managers and 
involved citizens to develop the specifics, We 
sincerely believe the LAG process offers 
considerable promise to begin exglicirly mmamg 
for both recreation and nomecreation values in a 
way that will develop specsic goals and objectives 
tied to desired on-the-ground conditions, establish a 
monitoring progratn to track changes, build an even 
broader public ownership in wilderness management, 
and more clearly identify the true costs associated 
with managing an enduring resowce sf vvilderness. 

It will not be easy. Managers will need to invest a 
lot of time and effort, from public involvement 
ihrough management plan development md 
implementation. There will be Enrstrations wiah 
trying to deal with the political, social, and wonomic 
realities up-front, as well as with the lack of hard 
data and information to base decisions on. With my 
process as new as LAC and the lack of knowledge 
about managing for nomecreation wilderness values, 
managers and citizens will need to use some 
creativity to develop solutions tailored to the 
particular wilderness. The diBicu1t-y yhould not be 
viewed as a barrier; for as a pl , a 
LAC wildemess management plan should 
continuously be evaluated and refined as new 
knowledge becomes available. 

It seems clear f ia t  as OW world becomes 
increasingly urbm md "'hi@-tech"', wiefB local md 
global environmental issues miaking headlines daily, 
the educational, scientific, presepvalisn, crag Wal, and 
spiritual values of wilderness will rise to h e  
forefront, Undoubtedly, developing the howledge 
base and appropriate sli_ills to manage for 
nomecreational values is the geatest challenge 
wilderness managers sriifl kce in the coming decade, 

The wilderness resowe is too valuable and too 
threatened by a multitude of h u m  actiarir;ies to let 
ourselves become content a d  &i& we we Wly 
managing an enduring resowce of wilderness if just 
campsite conditions or @ail eneowters are 



monitored. By doing so, we pergetuate the idea of 
wilderness as nothing more Ehan a special type of 
recreation area, making it very 
case for the need for wildemess management in 
aeas where recreation visitation is low. 

New swategies must be developed and implement-ed 
to assuse that nomecreational values receive equal 
attention. This process must begin wi& increased 
knowledge and awareness of nonrecreational values 
at all levels of wilderness management. The process 
would be grreallly facilitated by commiment to 
developing a national plaming framework for the 

PS and the adoption of the LAC system 
modified to address rwreational and nonrecreational 
values equafly* 
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