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FOREW ORD

Th e USDA Forest Service is required by
the Renewable Resources Planning Act (RPA)
of 1974 to prepare an Assessment every ten
years. This document includes assessments of
all resources of the National Forests and other
public lands, including wildlife, range, water,
timber, minerals, outdoor recreation, and
wilderness.

In January 1988, the Forest Service
sponsored Benchmark 1988, a national
conference held in Taeny)a, Florida. The
Conference was divided into two parts. the
National Wilderness Colloquium and the
National Outdoor Recreation and Wilderness
Forum. Presentations and discussions at this
conference were a-source of information for
the Forest Service's 1989 Assessment of
Outdoor Recreation and Wilderness.

The Proceedings are being published in
two separate volumes. This volume includes
over twenty papers addressing the wilderness
resource and its (non-recreational) values and
benefits to the American people. The second
volume reports current research in outdoor
recreation, including additional descriptions of
the wilderness resource with emphasis on
recreational use.

The Colloguium

Forty persons from throughout the United
States participated in the presentations and
group discussions of the 1988 National
Wilderness Colloquium. Invited participants
came from the National Park Service, USDA
Forest Service, Bureau of Land Management,
universities, private research groups and
environmental organizations. “ Nonrecreational
uses and values of wilderness’ werethe
colloguium’s themes, reflecting the need to
describe and quantify all uses of wilderness.

The 1964 Wilderness Act specifically
authorizes a number of uses of wilderness.
Section 4b of the Act states that “ wilderness
areas shall be devoted to the public purposes
of recreational, scenic, scientific, educational,
conservation, and historical use” (78 Stat 894).
Notwithstanding, research into the extent and
value of nonrecreational uses lags considerably
behind those of recreational uses and values.

This volume begins with an overview of
the National Wilderness Preservation System -
what it is now and what it could be in the
future. The overview papers are followed by
thirteen papers addressing specific non-
recreational uses and values of wilderness.
Authors were asked to include descriptions of
1) legidlative guidelines influencing the use; 2)
inventory of use; 3) value of use; 4) trend in
use; and 5) issues and recommendations.

A short summary of discussions at the
colloguium and the results of anational
telephone survey are included in the Appendix.
Many of the ideas expressed in the discussion
groups were used in the preparation of the
RPA Assessment and are valuable reading for
wilderness mangers and planners. A number of
authors in these proceedings referenced the
telephone survey in their papers. A short
description of the procedure and the results of
the survey are included here.

Numerous individuals contributed to the
planning and organization of the colloguium
and the publication of the Proceedings. Pat
Reed of Colorado State University was the
principle organizer and worked closely with the
Outdoor Recreation and Wilderness Assessment
Group of the USDA Forest Service in Athens,
Georgia in selecting participants and soliciting
papers. Reviewers of colloguium papers
included: Evan DeBloois, Ken Cordell, Sarah
Greene, David Cole, Bev Driver, Gary Davis,
Tom King, Steve McCool, Perry Brown, David
Porter, Roger Clark, Robert Greenway, Alan
Ewert, Greg Alward, Jm Absher, Pat Long,
Terry Hartig, Ted McConnell, Susan Bratton,
William McLaughlin Walter Cook, Doug
Welhnan, Ross Gorte, Sally Ranney, Robert
Lucas, Joe Roggenbuck, Jim Omemick, Larry
Phillips, and Larry Hartmann.

We hope these proceedings will spark the
interest of researchers, planners, and managers
and they will be encouraged to add to the
information base presented here. More
information is necessary if we expect al
mandated uses and values of wildernessto be
considered equally in land management
decisions.

Helen R. Frellich, compiler
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INTRODUCTORY REMARKS
H. Ken Cordell*

The Renewable Resources Planning Act
(RPA) Assessment covers the various uses of
natural resources such as timber, wildlife,
range, recreation, wilderness, minerals, and
water. |ts purpose isto communicate the
importance of those resources and their
condition. Thisrequires a series of analytical
steps to describe the resource, how it is
managed, the cost of managing it, the societa
and economic demands placed on the
resources, and the improvements needed to
meet those demands through better resource
management. All of thisisaimed at
identitying what the future could be and what
][ole the Federa government should play in that

uture.

To my knowledge, thisis the first time
that we have had the opportunity as agroup to
look at wilderness from the perspective that it
is much more than arecreational resource. In
the past, recreational uses of wilderness has
seemed to be a primary focus. This
Colloquium recognizes the many different uses
and values of wilderness and acknowledges
that we know very little about those uses
which we might call “nonrecreational”. We
need improved understanding of thenon-
recreational uses and values of wilderness for
the upcoming RPA Assessment.

You are the exPerts. You have an
understanding of both the questions and the
answers concerning nonrecreational uses and
values and can 8reatly help usto better
evaluate the wilderness resource as an RPA
Assessment focus. Where there are no answers,

you can help us better formulate the questions
and pose them as a research agenda. Such a
research agenda will help guide future RPA
Assessments. We are most anxious to hear
what you have to say.

For this Colloquium, each of you have
been asked to examine a particular aspect of
wilderness. The information you provide will
be used for natural resources planning through
the Administration and in the RPA Assessment
report to the Congress. With your help we
will be better 2ble to communicate the
importance of wilderness relative to some of
the other uses of natural resources. We will
also recommend a research program to improve
]l(rtlowl edge of wilderness uses and valuesin the

uture.

We hopeto seea reﬁeat of this meeting at
the appropriate time in the future. At this
meeting we will reexamine what we said here
about the non-recreational uses and values of
wilderness. When we reconvene let us ask,

“ Are there still holes in our knowledge about
this vast and vital wilderness resource and its
uses?’ The goal is to improve the
management of wilderness, to create a better
base of information, and to effectively
communicate this information to those whoare
making decisions.

*Projct Leader, Outdoor Recreation and W i Herness Assessment Group, Southeastern Forest

Experiment Station, USD A Forest Snice, Athens, GA.



TH E NATIONAL W ILDERNESS
PRESERVATION SYSTEM:
TH E FIRST 23 YEARS AND BEYOND

Patrick C. Reed™

ABSTRACT

Fo Bbw ing nearl 10 years of
congressiona Bdebate, the Nationa IW i Herness
Presenation Systm was creatd in 1964.

Since then the System has grow n in size and
geograph ic distribution and now tota kb nearl
8) miMon acres in 44 difkrentStates. The
System has been shaped by existing patterns of
Federallnd ow nership and is concentratd in
Abskaand the 17 Western States.

Considerab I m ore acreage m ay be e Igib B for
wiBerness status;but, as the Systm matures,
attention w i Mbegin to shiftaw ay from
designation ofnew wiBerness to the

m anagem entofexisting w i Berness. This paper
briefl describes the pastand presentsize and
distribution of the System, as w e lMas some of
the issues associated w ith its future

com position and m anagement

INTRODUCTION

Just over 23 years ago, and after nine long
years of effort, the U.S. Congress passed the
Wilderness Act (PL 88-577) in 1964 in order
to “establish a National Wilderness
Preservation System for the permanent good of
the whole people” (78 Stat 890). The first
system of its kind in the world, the National
Wilderness Preservation System (NWPS)
provides for the protection and preservation of
congressionally designated wilderness areas, or
“areas where the earth and its community of
lifeare untrammeled by man” and which retain
their “primeval character and influence” (16
USC 1131). Wilderness has outstanding
opportunities for solitude and a primitive form
of recreation, but may also contain any of a
number of non-recreational amenities such as
“ecological, geological, or other features of

scientific, educational, scenic, and historical
value” (16 USC 1131).

Initially, the NWPS was homogeneous in
several senses. With the passage of the
Wilderness Act 1964, the nine million acres of
the NWPS were all located within the National
Forest system. With the exception of the
Boundary Waters Canoe Area in Minnesota
and some 25,000 acres in New Hampshire and
North Caroling, it was also all located within
the 11 Western states.

Over the past 23 years, the NWPS has
become more diverse both in size and
geographic range. With more than 460 units
located in al but six States, the NWPS now
totals almost 89 million acres, or about 4
percent of the total land area of the United
States. Its units are now managed by four
different Federal agencies: the Forest Service,
National Park Service, Fish and Wildlife
Service, and Bureau of Land Management.
The next 10 years are likely to hold both
opportunity and more challenges to the
development of the NWPS. Decisions about
future wilderness additions may need to be
made jointly by the four agenciesif the NWPS
isto obtain the richest diversity of natural and
cultural environments. Increased attention will
be given to management in order to insure that
the areas already within the NWPS
permanently retain their wilderness character.
The value of the many non-recreational uses of
wilderness will gain more recognition.

A LOOK BACK
Th e road to a national system for the

protection of wilderness lands was rocky and
long. Both popular and political appreciation

* Facully Affiliate, Departm ent 0fRecreation Resources and Landscape Ardiitcture, Cobrado Stat

Uninersity, Fort Co lns, CO.



of wilderness built slowly throughout the early
history of America and well into the middle of
this centgg (Allin 1985, Hendee and others
1978, Nasn 1982). However, the road to
Federal support for wilderness preservation in
1964 was not entirely uncharted.

A Federal Track Record

Several Federal agencies now managing
designated wilderness did have some prior
experience in managing de facto wilderness (or
lands exhibiting wilderness-like characteristics
but not officially designated by Congress).

The National Park Service Act of 1916 created
and charged the new agency with, among other
things, keeping park scenery and wildlife
‘“unimpaired for the enjoyment of future
generations’ (39 Stat 535). Although early
backcountry preservation was largely ignored
in favor of recreational use (Foresta 1984), the
intent of subsequent park legidation for the
Grand Tetons in the late 1920's and the
Evergladesin the early 1930’ s became much
clearer inits effort to preserve wilderness
values in the parks (Hendee and others 1978).

Like the National Park Service, the Forest
Servicein its early years was a so reluctant to
stand in the way of “progress’ (Robinson
1975). However, largely through the efforts of
people like Aldo Leopold and Arthur Carhart,
the Forest Service began to set aside lands for
wilderness recreation beginning with the
574,000 acre Gila Wilderness Preserve (the
forerunner of current wilderness areas) in New
Mexico in 1924. By 1929, the Forest Service
had adopted an internal policy (the L-20
Regulation) to manage and protect a system of
“primitive areas.” In 1939, the U-I, 2, and 3
Regulations further developed the formal
practice of protection and management of
wilderness, wild lands, and roadless areas.

The other Federa agencies that now
manage wilderness in the NWPS, the Fish and
Wildlife Service (then known as the Bureau of
Sport Fisheries and Wildlife) and the Bureau of
Land Management, essentially had no formal
lands to manage prior to the 1950's because
they had no “organic” acts. Any protection of
diverse wilderness values (as later described in
the Wilderness Act) in national wildlife refuges
or public domain lands was probably fortuitous

since the enhancement of habitat and range
were magjor management policies of the
respective agencies (Hendee and others 1978,
Reed and Drabelle 1984).

Not withstanding the policies of the
federal agencies, Congress had acknowledged
the idea and value of a national network to
protect “strict wilderness reserves’ as early as
1940 in ajoint Pan-American agreement (56
Stat 1354). Still, if the way to a national
wilderness system was no longer uncharted, it
was hot necessarily to be smooth. Regardiess
of their earlier flirtations with backcountry and
wildland preservation, both the National Park
Service and the Forest Service were initially
opposed to Senator Hubert Humphrey’s early
attempts to introduce and pass the first national
wilderness bill beginning in 1956. It was
contrary to the National Park Service' sthen
new ‘Mission 66" program which encouraged
more recreation-related development in the
parks (Foresta 1984). For its part, the Forest
Service was concerned with a number of
issues, including water and timber rights in the
proposed wilderness lands, and was also
opposed to such legislation (Allin 1982).

An Idea Comes of Age

Real help for anationa system of
wilderness came with the recommendations of
the 1962 Outdoor Recreation Resources
Review Commission. The Commission
identified more than 28 million acres of
Federal, State, and private lands with
wilderness qualities (ORRRC 1962). Table 1
lists the Commission’s inventory of potential
wilderness by Federa agency.

As shown in table 2, most of the ORRRC
acreage recommendations were located in two
Western Regions' (eleven Western States), but
none in Alaska.

Finally, after almost yearly attempts and
failures on 65 different wilderness hills,
Congress reached a compromise and passed the
Wilderness Act on September 3, 1964. The
newly created NWPS would become an
“overlay” on the existing National Forest, Park,
and Wildlife Refuge systems (Hendee and
others 1978). The purposes for which the
wilderness areas were designated was to be



Table1.-- A comparison of the 1962 Outdoor Recreation Resources Review Commission
inventory of potential wilderness and the National Wilderness Preservation System as of December
31, 1987 (by Federal agency)

1962 ORRRC 1987 NWPS

potential acreage’ acreage?
Forest Service . 18,967,590 32,411,297
National Park Service 7276,000 36,756,382
Fish and Wildlife Service® 694,540 19,330,335
Bureau of Land Management 220,740 470,779
Bureau of Indian Affairs 560,650 0
State 291,240 0
Private . 193,630 0
United States 28,204,390 88,968,793

! Source: Outdoor Recreation Resources Review Commission 1962.
* Source: U.S. Department of Interior 1987a. o o
* The Fish and Wildlife, Service replaced the Bureau of Sport Fisheries and Wildlife.

Table2. -- A comparison of the 1962 Outdoor Recreation Resources Review Commission
inventory of potential wilderness and the National Wilderness Preservation System as of December
31, 1987 (by RPA Region)

1962 ORRRC potential 1987 NWPS

RPA Region’ wilderness acreage acreage’

Pacific Coast , 7,944,800 67,176,085
Rocky Mountains-Great Plains 17,512,730 17,807,232
North 705,680 1,456,855
south 2,041,180 2,528,621
United States (excluding AK) 28,204,390 32,484,117
United States (including AK) 28,204,390 88,968,793

' See Appendix for listing of States within each RPA Region.
* Source: Outdoor Recreation Resources Review Commission 1962.
* Source: U.S. Department of Interior 1987a.



Figure 1. -- Composition of the RPA Regions (by State) used in this paper

Rocky Mountgins/Great Plains

Pacific Coast .

Lol

4

I////
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“within and supplemental” to the purposes for
which the [National Forest, Park, and Wildlife
Refuge systems are established and
administered” (16 USC 1133). Regardless of
what the purposes of the other systems might
be, it is clear that the NWPS provides a
number of different benefits to the American
Beople (Driver and others 1987). These
enefits are both “persona” in nature (such as
self-actualization, mental and physical well-
being, and spiritual) and “socia” (including
commodity uses, economic, and cultural).

The Wilderness Act created 54 “instant”
wilderness units in the NWPS, totalling more
than 8.9 million acres. All of this acreage was
administered by the Forest Service and much
was former wilderness, wild, or roadless areas
under the U-Regulations. The act also
empowered the Fish and Wildlife Service and
National Park Service to manage wilderness.
Thefiit wilderness within a National Wildlife
Refuge (the Great Swamp in New Jersey) was
designated in 1968 and the first two units
within National Parks (the Craters of the Moon
in Idaho and the Petrified Forest in Arizona)
were designated in 1970.

A System Takes Shape

Asillustrated in fig. 2, over the next 23
years wilderness units were slowly added to
the NWPS through numerous public laws. In
addition, a number of existing wilderness units
had their acreages adjusted upwards in
subsequent acts. Most notable among the post-
Wilderness Act legidlation are the “Eastern
Wilderness Act”, the Federal Land Policy
Management Act (FLPMA), and the Alaska
National Interest Lands Conservation Act
(ANILCA).

Nearl?/ all of the units originally created
by the Wilderness Act were located in the
Western United States. In 1973, Public Law
93-622, often referred to as the Eastern
Wilderness Act (Hendee and others 1978,
Wilderness Society 1984), designated 16 new
units in the Eastern United States. More
importantly, the act set a precedent for
including wilderness that had been previously
modified by human activity.

The authority for the Bureau of Land
Management to manage wilderness came with
the passage of the FLPMA (PL 94-579) in
1976. It required the agency to review all of
its 400 million-plus acres for suitable
wilderness. The first Bureau of Land
Management wilderness (the Bear Trap Canyon
Unit of the Lee Metcalf Wilderness in
Montana) was designated 7 years later in 1983.

Second only to the original Wilderness
Act in number of units added to the NWPS
was the 1980 ANILCA (PL 96-487). Signed
by President Jimmy Carter in the final days of
his administration, the 56 million acres of new
wilderness created in the Nationa Forests,
Parks, and Wildlife Refuges of Alaska more
than doubled the total size of the NWPS with
the stroke of a pen.

In 1964, the Wilderness Act gave the
Forest Service, National Park Service, and Fish
and Wildlife Service 10 years to complete
studies of their respective lands for potential
wilderness. However, as the result of
extensions to this deadline, notably for the
Forest Service's controversial Roadless Area
Review and Evaluations (RARE | and I1), the
largest number of units (nearly 200) were
added in severa State-specific acts in 1984.
Since then, there has been little additional
legislation designating more wilderness.

ALOOKAROUND

Today, the NWPS consists of 464 units
administered by four Federal agencies, totaling
88,968,793 acres® (U.S. Department of Interior
1987a) [see Appendix]. It isamore diverse
system now, often with unusual contrasts. For
example, the largest unit, the 8.7-million-acre
Wrangell-St. Elias Wilderness in the National
Park of the same name in Alaska, is inland.
Less than one-millionth of that size is the
smallest wilderness, the 6-acre Pelican Iland
Wilderness managed by the Fish and Wildlife
Service off the Florida coast. Two wilderness
areas lie within 35 miles of New York City’s
Y ankee Stadium, but none within 300 miles of
Des Moines, lowa. And the Bandalier
Wilderness in New Mexico, once the home of
the ancient Anasazi people, is less than 10
miles from the birthplace of the hydrogen
bomb in Los Alamos.



Because wilderness units are supplemental
to the purposes for which agency systems were
established, there are some differences in the
way that they are administered (Allin 1985;
Edwards 1986). The contrasts among the
principal charges of the four agencies are
somewhat perpetuated in the management of
their respective wilderness areas, particularly in
terms of their recreational use. Because the
recreational use of national parksisa
paramount objective of the Nationa Park
Service, there are fewer distinctions between
wilderness and non-wilderness lands.
Recreational use in the national wildlife refuge
gystem wilderness is permitted only when it

oes not conflict with the principal charge for
that system, which is the propagation of
wildlife habitat. Forest Service and Bureau of
Land Management wilderness use reflects the
historical multiple-use perspectives of these
agencies.

Subsequent legislation has also generated
anomalies within the wilderness of any given
agency, especially in mining activities and
motorized access. Permitted uses in any
Alaskan wilderness may vary markedly from
those of the lower 48 States due to special
provisions of the ANILCA.

A review of some key statistics helpsto
put the size and distribution of the NWPS into
better focus. Because almost two-thirds of al
NWPS acreage is located in Alaska, the NWPS
is often described as having two different
components. Any such review of the size and
distribution of the NWPS needs to distinguish
wilderness in Alaska and in the other 49
States.

Federal Agency Wilderness Acreage

In terms of total wilderness acreage
managed, the National Park Service leads the
other agencies with more than 40 percent of
the total NWPS acreage (U.S. Department of
Interior 1987a) [table 3]. Thisis primarily due
to their vast Alaskan holdings. For the same
reason, the Fish and Wildlife Service is second
with about 24 percent of the NWPS acreage,
followed by the Forest Service with 20 percent.
The Bureau of Land Management, whic
manages almost twice as much total land
acreage as the Forest Service, National Park

Service, and Fish and Wildlife Service
combined, manages less than 1 percent of the
NWPS’s total acreage.

Asgraphically illustrated in fig. 3, the
picture changes radically if Alaskan wilderness
acreage is excluded. In the lower 48 States
and Hawaii the Forest Service isthe largest
manager of wilderness by arather large
margin. With more than 26 million acres, it
has about five times as much wilderness as the
National Park Service, Fish and Wildlife
Service, and Bureau of Land Management
combined.

In terms of agency land in wilderness status,
the National Park Service again leads the other

agencies with 50 percent. The Forest Service
follows closely with 36 percent of its total
acreage in wilderness and the Fish and Wildlife
Service with about 2 percent. The Bureau of
Land Management again is last with less than
one-half percent. All together, the 88.8 million
acres in wilderness status account for about 14
percent of the total land administered by these
four Federal agencies.

Not surprisingly, the Forest Service manages
the largest number of wilderness units in the
NWPS units (more than three-fourths), even
including those located in Alaska [table 4].
On aregiona basis, the Pacific Coast and
Rocky Mountains-Great Plains Regions
together account for about three-fourths of all
individual NWPS units.

Regional Wilderness Acreage

Because wilderness lands are an “overlay” on
Federal agency lands, their location necessarily
mirrors the existing distribution of those lands.
Primarily because 88 percent of Alaskais
federally owned, the bulk of the NWPS
acreage--over 75 percent--is located in the
Pacific Coast Region (U.S. Department of
Interior 1987a) [table 5]. Another 20 percent
is located in the Rocky Mountains-Great Plains
Region. The other two Regions (with 37
States) share the remaining 4 percent of the
NWPS’s total acreage. Figure 4 illustrates well
the differences in wilderness acreage among
the four Regions as well as how Alaska
influences the Pacific Coast Region acreage.



Table 3. -- A summary of Forest Service, National Park Service, Fish and Wildlife Service, and
Bureau of Land Management acreage and the National Wilderness Preservation System acreage as

of December 3 1, 1987 (by agency)

Total Percent Agency
Agency agency 1987 NWPS agency in percent

acreage acreage wilderness of NWPS
Forest Service 161,038,854 32,411,297 20.1 36.4
National Park Service 68,898,258 36,756,382 53.3 41.4
Fish and Wildlife Service 81,007,068 19,330,335 23.9 21.8
Bureau of Land Management 334,029,039 470,779 0.1 0.4
United States 644,973,219 88,968,793 138 100.0

Source: U.S. Department of Interior 1987a.

Figure 3. -- National Wilderness Preservation System acreage by Federal agency as of December

31, 1987
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Table 4. -- A summary of Nationa Wilderness Preservation System units as of December 31,
1987 (by agency and RPA Region)

National Fish & Bureau All
_ Forest  Park Wildlife  of Land Federal

RPA Region’ Service Service  Sevice  Management Agencies
Pacific Coast _ 119 17 26 10 172
Rocky Mountains-Great Plains 125 12 8 17 162
North 41 2 13 0 46
south 75 6 18 0 99
United States 360 37 65 27 489°

Source: U.S. Department of Interior 1987a. _
! See Appendix tor listing of States within each RPA Region.
* Total reflectsseveral units located in more than one State and/or agency.

Table 5. -- A summary of total regional acreage and National Wilderness Preservation System
acreage as of December 3 1, 1987 (by RPA Region)

Total Percent Region
_ regional 1987 NWPS Region in percent
RPA Region’ acreage’ acreage wilderness of NWPS
Pacific Coast _ _ 589,692,000 67,176,085 2.4 75.7
Rocky Mountains-Great Plains 749,449,000 17,807,232 0.3 199
North 446,176,000 1,456,855 . 1.5
south 371,990,000 2528,621 0.7 2.8
United States (excluding AK)  1,937,726,000 32,484,117 1.7 36.4
United States (including AK)  2,315,969,000 88,968,793 3.8 100.0

' See Appendix for listing of States within each RPA Region.
2 Source: U.S. Department of Commerce 1987.
3 Source: U.S. Department of Interior 1987a.



In terms of the proportion of total regional

acreage in wilderness status, the Pacific Coast
again leads with more than 11 percent. A
distant second is the Rocky Mountains-Great
Plains Region with 2 1/2 percent. In the North
and South Regions, less than 1 percent of al
regional acreage isin wilderness status. Taken
together, NWPS acreage represent less than 4
percent of the total land area of the United
States. Six States, including Connecticut,
Delaware, lowa, Kansas, Mar?/Iand, and Rhode
Island, have no designated wilderness.

Wilderness Unit Size

One of every two wilderness units in the
NWPS is between 5,000 and 50,000 acres
(U.S. Department of Interior 1987a). About 4
percent of the NWPS isin units larger than 1
million acres, led by the Pacific Coast Region
with 14 one-million-plus wilderness units (all
in Alaska).

While not an absolute requirement, the
Wilderness Act recommends that a wilderness
unit be “at least 5,000 acres, or of asize
sufficient as to make practicable its
preservation and use in an unimpaired
condition” (16 USC 113 1). Nearly one of
every eight NWPS unitsis less than the 5,000
recommended acres, with most belonging to
the Fish and Wildlife Service and Bureau of
Land Management and occurring in the North
and South Regions.

For purposes of this paper only the
wilderness units have been arbitrarily divided
into seven different size classes: 0 to 4,999
acres (class 1); 5,000 to 49,999 acres (class 2);
50,000 to 99,999 acres (class 3); 100,000 to
499,000 acres (class 4); 500,000 to 999,000
acres (class 5); 1,000,000 to 4,999,000 acres

class 6); and greater than 5,000,000 acres

class 7). Therelative distribution of these
Size classes among the Regions is shown in
table 6.

Land-Surface Form and Ecoregion Diversity

Asshown in table 7, hill and mountain land-
surface forms (Hammond 1970; U.S.
Department of Interior 1982a) account for
almost three-fourths of the NWPS primarily
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due to the influence of the Pacific Coast and
Rocky Mountains-Great Plains Regions. This
type of land-surface form includes lands with
less than 20 percent of the area gently sloping,
with local relief ranging from 300 to 5,000
feet. The next most common form is open hill
and mountain (19 percent), characterized by 20
to 50 percent of area gently sloping, with local
relief ranging from 100 to 5,000 feet. Plains
and tablelands, characterized by 50 percent or
more of the area gently sloping, total less than
5 percent of the NWPS.

Because of the Alaskan wilderness, tundra
and subarctic ecoregions (Bailey 1980; U.S.
Department of Interior 1982a) dominate the
acreage of the NWPS with more than 44
percent of the total [table 8]. Marine
ecoregions account for some 23 percent and

steppe ecoregions another 14 percent.
Especially underrepresented in the NWPS are
the prairie (0.02 percent), rainforest (0.16
percent), and subtropical (0.8 percent)
€ecoregions.

Wilderness versus Urban Acreage

Nationwide, thereis alittle less than twice as
much wilderness as there is urban built-up land
(U.S. Department of Interior 1987a; U.S.
Department of Commerce 1987) [table 9].
However, if Alaska is excluded, urban built-up
acrzeage exceeds wilderness acreage by about 3
to 2.

Alaska surely possesses the greatest ratio of
wilderness acreage to urban built-up land
acreage (although accurate data on Alaska's
urban acreage is unavailable). Consequently,
the Pacific Coast Region has the highest
wilderness to urban built-up acreage ratio:
nearly 14 to 1. The Rocky Mountains-Great
Plains Region follows with about 4 acres of
wilderness for each urban built-up acre. The
North and South Regions have the lowest
ratios--as little as 0.07 acre of wilderness per
urban built-up acre.

Per Capita Wilderness Acreage
Nationwide, including Alaska, there is about

0.4 acre of wildernessfor every American
citizen (U.S. Department of Interior 1987a;



Figure 4. -- National Wilderness Preservation System Acreage by RPA Region as of December 31,

1987
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Table 6. -- Percent of National Wilderness Preservation System units as of December 31, 1987 by

size class (by RPA Region’)

Pacific  Rocky Mtns- All RPA

Size Class (acres) coast Great Plains North South Regions
1 (0-4,999) 12.2 3.8 32.1 354 16.4
2 (5,000 ~ 49,999) 43.0 57.5 643 616 540
3 (50,000 - 99,999) 9.9 15.0 0.0 1.0 8.6
4 (100,000 - 499,999) 215 194 18 10 144

5.8 0.0 29
6 (1,000,0009¢4,999,999) 23 28 0.0 .0 29
7 (5,000,000 and above) — 0.0 wenr 0.0 0.8
TOTAL, 100.0 100.0 1000 1000 100.0

Source: U.S. Department of Interior 1987a.

! See Appendix for listing of States within each RPA Region.
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Table 7. - Percent of National Wilderness Preservation System acreage as of December 31, 1987
by dominant land-surface form (by RPA Region’)

Pacific  Rocky Mtns- All RPA
Land-surface Form? Coast Great Plains  North South Regions
Plains 2.90 04 9.8 76.6 4.1
Open hills & mountains 21.60 ll:0 204 90 189
Hills & mountains 75.10 78.9 11.7 13.9 732
Tablelands _ 0.04 27 0.0 0.0 0.5
Plains with hills & mountains 0.80 6.9 58.2 0.5 2.9
TOTAL 100.00 100.0 100.0 1000 100.0

~See Appendix Tor listing of States within each RPA Region.
? Source: U.S. Department of Interior 1982a.

Table 8. -- Percent of National Wilderness Preservation System acreage as of December 31, 1987
by dominant ecoregion (by RPA Region’)

_ Pacific  Rocky Mtns- All RPA
Ecoregion® Coast Great Plains  North South Regions
_ 0.0 00 00 267
Bubatictic 235 0.0 0.0 0.0 17.7
Warm continental 0.0 30.0 87.4 0.0 1.7
Hot continental 0.0 0.0 10.5 18.3 0.7
Subtropical e _ 0.0 28:0 0.8
Marine 313 0.0 00 237
Prairie 0.03 0.3 0.02
_ 0.0 0.0 0.3 0.0 5.6
Stepierranean 1.6 65. 0.0 0.0 14.1
Desert 0.6 34 0.0 1.9 1.1
Tropical savanna 0.0 0.0 00 515 1.5
Rainforest 0.2 0.0 0.0 0.0 0.2
TOTAL 100.0 100.0 100.0 1000 100.0

~ See Appendix for listing of States within each RPA Region.
* Source: U.S. Department of Interior 1982a.

Table 9. - A comparison of urban built-up acreage and National Wilderness Preservation System
acreage as of December 3 1, 1987 (by RPA regi on§

_ 1987 NWPS Total urban Wilderness acres

RPA Region’ acreage’ acreage per ulr3hgnn acre
Pacific-Coast 67,176,085——4,907,000 424
Rocky Mountains-Great Plains 17,807,232 4,222,000 -
Boath 2,528,621 20,017,000 0.07

_ g _ 17,268,000 0.1
United States ( excluding AR 32,484,117 46,416,000 0.7
United States including AR 88,968,793 _ -

“See Appendix tor listing or states within each RPA region.
2 Source: US Department of Commerce 1987.

* Source: US Department of Interior 1987a.

* Does not include Alaska (data unavailable).
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U.S. Department of Commerce 1987) [table
10]. Excluding Alaska, that figure drops to
less than one-sixth of an acre per person.
Alaska residents enjoy the highest per capita
acreage of wilderness, more than 100 acres for
each person (much of that total, however, is

relatively inaccessible). Con%quentlel/, asa
Region, the Pacific Coast offers the highest per

capita acreage of wilderness, about 2 acres for
each resident. The next highest per capita
wilderness acreage is found in the Rocky
Mountains-Great Plains Region, with 1 acre per
person. Again, residents of the North and
South Regions have the |east wilderness,
although it is generally much more accessible.
In these two Regions there is only about 0.01
acre of wilderness, or less, for every resident.

Given the expected national population
growth rate (U.S. Department of Commerce
1987), 6 million acres of additional wilderness
would be required to maintain the current
national ratio through the year 2000.

A LOOK AHEAD

What is to determine the ultimate nature
and composition of the NWPS--its size,
geographic distribution, natural resources and
environments, and management direction?
Will--and should--the same factors that shaped
it to date continue to control its future?

The pattern for the size and diversity of
the NWPS has aready been effectively
outlined, albeit indirectly, in the language of
the Wilderness Act itself. For the act states
that the NWPS shah “be composed only of
federally owned lands designated by Congress’
(16 USC 1131). There are severa important
conseguences of thislanguage. First, it
obviously eliminates the possibility of non-
Federal lands from the NWPS. Therefore,
State and private wild lands are excluded from
consideration no matter how well they meet all
other qualifications or characteristics. Second,
it further limits the distribution of wilderness to
only four Federal agencies. Regardless of their
merit, the lands of other Federal agencies, such
asthose of the Bureau of Indian Affairs and
various Department of Defense agencies, are
excluded from wilderness review. Third, by
virtue of the fact that wildernessis an
“overlay” on the National Forest, Park, and
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Wildlife Refuge systems and public domain
lands, it can only repeat the same pattern of
geographic distribution exhibited by the parent
systems. This means that the present pattern
of unequal wilderness distribution in Alaska
and the two Western Regions will continue for
most new wilderness acreage. If significant
changes are to occur in this pattern, some of
the limitations inherent in the Wilderness Act
may need to be re-evaluated.

Wilderness Recommendations and Study
Acreages

Despite these apparent limitations,
considerable additional acreage has already
been recommended to Congress for inclusion
in the NWPS and even more is under study for
its suitability as wilderness. Although this new
acreage could effectively double the size of the
NWPS, there are no guarantees how much will
eventually be added. Nor would the new
acreage necessarily insure regﬂonal equality or
representative diversity. To the contrary, it
may perpetuate most of the existing patterns.

The origina lo-year inventory period
specified in the Wilderness Act has long
passed for the Forest Service, National Park
Service, and Fish and Wildlife Service. The
Bureau of Land Management has another 4
years to complete its inventory of suitable
wilderness areas and make its
recommendations. As of 1987, some 14.6
million acres of land have aready been
recommended by the agencies for wilderness
designation. More than half of thistotal (8.7
million acres) would come from the National
Park System (U.S. Department of Agriculture
1986) [table11]. The remainder is divided
among the Forest Service, with 2.4 millions
acres (U.S. House of Representatives 1984),
and the Fish and Wildlife Service, with 3.4
million acres (U.S. Department of the Interior
1987b). None of the recommended acreage
would come from the Bureau of Land
Management’ s public domain lands.

The recommended wilderness acreage is
concentrated in the Rocky Mountains-Great
Plains Region. The 9.8 million acres there
represent about two-thirds of the national total
of recommended acreage [table 12]. (The four
Great Plains States of North Dakota, South



Table 10. -- Per capita National Wilderness Preservation System acreage and required acreage for
maintenance of existing per capitarate in year 2000 (by RPA Region)

Additional
1987 Estimated acresge
1985 per population  required to
estimated 1987 NWPS capita  growth-- maintain
RPA Region’ population’  acreage’ acreage 2000 1987 ratio
Pacific Coast 35036,000 67,176,085 19 20.1% 5707,508
Rocky Mountains-Great Plainsl 8,238,000 17,807,232 1.0 -7.4%
North 114,908,000 1,456,855 0.01 1.8% 24.57:
south 70,557,000 2,528,621 0.04 29.2% 303,435
United States (excluding AK}238,219,000 32,484,117 0.1 2,476,984
United States (including AK)X238,740,000 88,968,793 04 6,035,519

! See Appendix for listing of States within each Region.
2 Source: U.S. Department of Commerce 1987.
* Source: U.S. Department of Interior 1987a.

Table 11. -- A summary of acreage recommended to Congress and in study for inclusion in the
National Wilderness Preservation System (by agency)

Recommended  Under study

1987 NWPS wilderness wilderness

Agency acreage’ acreage acreage
Forest Service 32,411,297 2,413,370 4,054,913
National Park Service 36,756,382 8,776,405 31,618,115
Fish and Wildlife Service 19,330,355 3,436,224 57,748,868
Bureau of Land Management 470,779° 0 23,386,714
United States (excluding AK) 32,484,117 14,626,754 31,346,491
Unites States (including AK) 88,968,793 14,626,754 116,808,610

' Source: U.S. Department of Interior 1987a.
* Source: U.S. House of Representatives 1984.
Y Source: U.S. Department of the Interior 1987h.

Table 12. -- A summary of acreage recommended to Congress and in study for inclusion in the
National Wilderness Preservation System (by RPA agency)

Recommended Studied

RPA Region’ 1987 NWPS wilderness wilderness
acreage® acreage’ acreage®
Pacific Coast 67,176,085 3,698,089 95,804,989
Rocky Mountains-Great Plains 17,807,232 9,846,730 19,659,852
North 1,456,855 75,667 295,633
south 2,528,621 1,006,268 1,048,136
United States (excluding AK) 32,484,117 14,626,754 31,346,491
United States (including AK) 88,968,793 14,626,754 116,808,610

! See Appendix for listing of states within each RPA region.
2 Source: US Department of Interior 1987a. _
* Source: US Department of Interior 1987b, US House of Representatives 1984.
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Dakota, Nebraska, and Kansas share less than
50,000 of those acres, however.) Another 3.7
million is located in the Pacific Coast Region,
none of which is located in Alaska.

Particularly deficient (in terms of recommended
wilderness) isthe North Region.

In addition to the recommended acreage,
another 116.8 million acres of land within the
respective systems of the four agencies are
being, or have been, studied by the agencies
for possible recommendation to Congress.
Nearly one-haf of this, about 57.7 million
acres, belongs to the Fish and Wildlife Service.
Within the National Park System there are 31.6
million acres of wilderness under study. The
Bureau of Land Management is studying 23.3
million acres and the Forest Service another 4
million acres.

Primarily due to Alaska, the Pacific Coast
leads all Regions in terms of wilderness under
study. Almost three-fourths of all remaining
wilderness under study, about 95.8 million
acres, islocated there. The Rocky Mountains-
Great Plains Region is second with about 19.6
million acres. A little more than 1 million
acres is being studied in both the North and
South Regions. Again under-represented are
the Great Plains and Northeast States, where
no further potential wildernessis being studied
for suitability.

Some Strategic Considerations

The prognosis for the inclusion of the
recommended and/or study areas in the NWPS
in not entirely clear. It may be politically
unrealistic to expect that al recommended
and/or study areas will eventually enter the
NWPS (Crandell 1987). This may be
primarily due to the potential for competing
Interests in the energy resources, timber, water,
strategic minerals, and other commercially or
strategically important national resources within
these areas. It has been along standing and
common perception that such resources are
“Iocl;ed up” once they enter the NWPS (Irland
1979).

When the first wilderness units entered the
System directly through the Wilderness Act in
1964, they only needed to meet the basic
requirements stipulated in the act, such as
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Federal ownership, roadless character, and size
(see 16 USC 1131). For the next half decade,
most National Park Service and Fish and
Wildlife Service wilderness additions to the
NWPS were also added largely if they met the
basic criteriain the act. However, in 1971 the
Forest Service undertook the RARE |
procedure. RARE 1z .ed additional
objectives not necessarily spelled out in the
Wilderness Act to the selection process,
including optimization of resource and
wilderness value trade-offs, preservation of
representative ecosystems, and proximity to
densely populated areas. Despite the
innovations of RARE 1, it also had some
methodological shortcomings and was roundly
criticized (Allin 1982). A second wilderness
inventory and evaluation process, dubbed
RARE I1, was begun in 1977 and was to
experience its own criticisms. Regardless of
the problems of RARE | and |1, they laid the
groundwork for consideration of objectives
beyond the general goal and criteria specified
in the Wilderness Act.

An integrated, interagency plan for the
future development of the NWPS may soon be
needed. Based on agreed-upon objectives for
the NWPS, such a plan might prioritize all
potential wilderness--irrespective of Federa
agency ownership--on strategic considerations
such as the following: (1) integrity and fragility
of wilderness character; (2) threats to the
wilderness character; (3) size and completeness
of ecosystems; (4) representativeness of
different natural ecosystems and cultural
heritage; (5) productivity in terms of renewable
resources such as water and wildlife; (6)
proximity to population and transportation;
and/or (7) scientific and educational
opportunities and needs. Such a plan might
address the “rehabilitation” of existing Federa
lands that have been impacted by alowing
them slowly to regain wilderness qualities.
Finally, the plan might consider the outright
fee purchase (or even purchase of use
easements) of private lands with wilderness
qualities and significant opportunities to fill
“holes’ in the strategic plan.

As mentioned earlier, the NWPS doesn'’t
appear to have a wide-open range of options to
meet different strategic considerations. The
Great Plains ecosystems, for example, will
never be proportionally represented because



thereis little Federa acreage in those States to
begin with. Likewise, the Northeastern urban
centers will never have a large amount of
nearby wilderness acreage. If the available
land base is to provide more opportunities--and
meet rising expectations for non-recreational
wilderness uses--then some new options should
be explored, even including the possible
amendment of the Wildemess Act itself. Ideas
that have been suggested in the past include
(1) stronger language regarding non-
recreational value and uses of wilderness; (2)
the creation of a separate wilderness
administration agency; or (3) incorporating
State or privately owned lands into the NWPS.
Many are loathe to consider amending the
Wilderness Act because it could aso open the
door to changes that might adversely affect the
existing supply and management of wilderness.
But, much like other environmental legidation
in the past, there may be good reason to
review the goals and performance of the
Wilderness Act on its 25th anniversary in light
of nearly a quarter of a century’s experience
and changing expectations.

The Next Challenges

The preservation of wildernessinvolves
more than just its initial protection through
congressiona designation however. Equally
important is the subsequent agency
management after designation. The next
challenge ahead then will be insuring that the
wilderness aready in the NWPS is
administered “in such a manner as will leave
them unimpaired for future use and enjoyment
as wilderness’ (16 USC 1131). Making basic
wilderness management tenets and objectives
operational, however, is yet to evolve fully and
is often the subject of intense debate. Asthe
process of fiig out the NWPS eventually
slows, more attention and energy must be
focused on the management practices of the
Federal agencies (Bolle 1985).

Part of this challenge will be to expand
and refine management practices for the many
non-recreation& uses of wilderness. A quick
review of the wilderness-specific sections
within the administrative manuals of the four
agencies shows that more attention has
traditionally been focused on recreation rather
than the other non-recreational uses, with the
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possible exception of commercia uses (U.S.
Department of Agriculture 1973; U.S.
Department of Interior 1978, 1981, 1982b). If
the non-recreational values of wilderness are to
be more fully appreciated and protected,
additional management attention must be paid
to them--including better training for managers,
increased budget, and more coherent
management policies.

Still another challenge will be to develop
the sensitivity and methods to assign non_
commodity, If not non-economic, values to
wilderness planning and administrative
considerations--and the courage to equate those
values with the traditional economic values that
are more easily, though not necessarily any
more correctly, measured (Rolston 1986).

The last domestic challenge for the future
of the NWPS will be to stretch further our
recognition of still human-oriented
“anthropocentric” (Hendee and others 1978)
non-recreational wilderness values to include
the nonhuman “inherent/intrinsic” values of
wilderness (Driver and others 1987). Such
latter values assert that the wilderness has a
right to exist quite apart from any human
benefits. As noted by Driver and others
(1987), “ wilderness preservation, as a form of
restraint, helps temper the tendency of
aggressive humankind to conquer and subdue
the entire Earth.”

A Worldly Epilogue

If the NWPS protects in perpetuity a piece
of this Nation's natural heritage It will be a
tremendous achievement indeed. But, if it
serves, as with our National parks earlier, to
inspire other nations likewise to preserve
unique wildlands in a similar if not identical
way, then it may become alegacy for the
world as well. Perhaps the final challengein
the long evolution of wilderness preservation in
this nation--as well as the world--is the
wholesale eradication of war, poverty, and
ignorance among humankind. For these are
the real threats to a planetary wilderness
preservation system.
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APPENDIX: Summary of National Wilderness Preservation System acreage by Federal agency
and RPA Region as of December 3 1, 1987.

Nationad Fish& Bureau All

RPA Region Forest Park Wildlife of Land Federa
State Service Service Service Management Agencies

Pacific Coast:
Alaska 5453,366 32,355,000 18,676,310 0 56,484,676
Cdifornia 3,920,050 1,990,034 141 15,216 5,925,441
Hawalii 0 142,370 0 0 142,370
Oregon 2,077,087 0 495 16,543 2,094,125
Washington 2,521,495 0 838 7,140 2,529,473
(SUBTOTAL) 13,971,998 34,487,404 18,677,784 38,899 67,176,085

Rocky Mountains-Great Plains:

Arizona 1,315,657 443,700 0 272,520 2,031,877
Colorado B 2,585,802 52,730 0 0 2,638,532
Idaho 3,957,438 43243 0 720 4,001,401
Montana 3,371,513 0 64,535 6,000 3442,048
Nebraska 8,100 0 4635 0 12,735
Nevada 64,677 0 0 0 64,677
New Mexico 1,388,735 56,392 39,898 130,040 1,615,065
North Dakota 0 29,920 9,732 0 39,652
South Dakota 9,824 64,250 0 0 74,074
Utah 779,638 0 0 22,600 802,238
Wyoming 3,084,933 0 0 0 3,084,933
(SUBTOTAL) 16,566,317 690,235 118,800 431,880 17,807,232
Nort h:
[llinois 0 0 4,050 0 4,050
Indiana 12,935 0 0 0 12,935
Maine 0 0 7,392 0 7,392
M assachusetts 0 0 2,420 0 2,420
Michigan 91,535 131,880 25,309 0 248,724
Minnesota 798,309 0 6,180 0 804,489
Missouri 63,130 0 7,730 0 70,860
New Hampshire 102,932 0 0 0 102,932
New Jersey 0 0 10,341 0 10,341
New York 0 1,363 0 0 1,363
Ohio 0 0 77 0 77
Pennsylvania 9,705 0 0 . 0 9,705
Vermont 59,448 0 0 0 59,448
West Virginia 78,131 0 0 0 78,131
Wisconsin 43,959 0 29 0 43,988
(SUBTOTAL) 1,260,084 133,243 65,528 0 1445500

19



APPENDIX (cont’d): SUmmary of Nationa BW i Berness Preservation Sysem acreage by Federal
agency and RPARegion as ofDecember 31, 19 87.

Nationall Fish & Bureau Al
RPA Region Forest Park WillIf of Land Federal
St Senice Senice Senice Management Agendcies
South:
ARhbama 19,426 0 0 0 19,426
Ark ansas 115,805 10,529 2,144 0 128,478
Fbrida 72,582 1,296,500 51,271 0 1,420,353
Georgia 89,268 8.840 362,107 0 460,215
Kentucy 18,056 0 0 0 18,056
Louisiana 8,700 0 8,346 0 17,046
Mississippi 5,500 3,202 0 0 8,702
North Carolha 100.218 0 8,785 0 109,003
Ok Bhoma 0 0 8,570 0 8,570
South Carolha -- 16,529 0 29,000 0 45,529
Tennessee 66,714 0 0 0 66,714
Texas 35,413 46,850 0 0 82,263
Mrginia 64,687 79,579 0 0 144,266
(SUBTOTAL) 612,808 1,445,500 470,223 0 2,528,621
United States:

Total(exchlding AK) 26,957,931 4,401,382 656,581 470,779 32,484,117
Total(inchding AK) 32,411,297 36,756,382 19,330,335 470,779 88,968,793

Source: U.S. Departmentof Intrior 19 87a.
ENDNOTES

1. The four Regions used in this paper are the same as those to be used in the Forest Service 3 198 R PA
Assessment These Regions do not correspond to the standard Forest Ssnvce Regions. FHg. 1 abowe depicts
the com position of these Regions (Alaska and H aw aii are not show n but are part of the Pacific Coast). A Ist
of States w ithin each Region may he found in the Appendix.

2. This totalis according t the U.S. Department of Interior (1987a). 1t shoull he notd that authoritative
sources often differ on sexerallim portant statistical charactristics of tie NWPS, incliding the num ber of
units, their acreage, and who manages them (see, for exampB, U.S. Departm ent of Agricu kure 1986, U.S.
Code Annotated 198.5, Uninersityof Montana 1985, Sierra Clib 1985, and W i Herness Society 1987).
Discrepancies resu ik from several rs, such as units in one or more Stats or agencies, cianges in hnd
acquisition, boundary adjustments, refinem ent in measurem ents, and com p ktion of afficial m apping, as w ¢ W
as whether gross (incliding w ater and privat inhoBing) or net acreage is reported. Actua % fai Lire of
agreementon the acreage of units is probab b insignificant in assessing the true size of tie NW PS since
nearl tw o dozen Alskan w i Berness units hawe onl been reported to the nearest 100,000 acres!
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TH REATSTO TH E
NATIONALW ILDERNESS
PRESERVATION SYSTEM

John Peine, John Burde, and William Hammitt*

ABSTRACT

Infliences by man on naturalecosystms
are escabhting atan abrming rate, w i
profound gbba leffects on naturalresources.
Resources ofthe Nationa IW i Berness System
are notimmune t those threats. A renew of
four surveys ofw i Berness unitmanagers
conducted over the Bstseven years rexea kb the
wide variety ofinternalland externallth reats
wiBerness, the hc ofunderstanding of the
ram ification of th ose th reats on the resource
base orw i Berness experience, and the trend
tow ard an increase in the number and intnsity
ofthreats over time. The perception tat
wiBerness is forexer may be a pipe dream.
Managers are a bng way from understanding
te. ram ifications ofant ropogenic infliences
on te naturallecosysem process which
constitut te essence ofwilerness valies they
are charged to protct

INTRODUCTION

~The concept of threats is difficult to
define. AsJ. S. Burgess and E. Woolmington
(1981) note, the erm "“threat" is highly _
anthropocentric: it is a social metaphor applied
to biological systems. It suggests human
concern that cértain valued characteristics of
nature are in danger of degradation or
destruction. Ecologically, threats can be
considered suspected stresses, and “thus threat
can be said to roughly equa perceived (and
sometimes imagined) stress, often with
additional connotations relating to the interests
% é?)e perceive? (Burgess and Woolmington

For the purpose of this discussion, the
term “threat” will be limited to those activities
by man which degrade valued characteristics of
nature. Unfortunately, “threat” is a [oaded
term and means different things to different
people but is generally accepted to convey the
topic at hand.

From Rachel Carsonin “Silent Spring” to
the Apollo mission astronauts who were the
first to see the earth as afinite planet, man has

radually become aware of the ramifications of
is actions on the planet Earth.

Our understanding of the health of the

ﬂl anet lags far behind our understanding of the

ealth of the human body. Our present
awareness of global health may be equivalent,
in the evolution of medical science, to a period
somewhere between the bubonic pl algu_e and
the discovery of the polio vaccine, Ttis
definitely at 'some point prior to the modem
era of extensive cancer research and treatment
technology.

Global health encompasses al terrestrial
and aguatic ecosystems. Threats to global
health most assuredly affect our wilderness
system. Man's globa population escalates at
an ever-increasing rate, and his adverse impact
on the natural environment escalates
exponentially. Weare just beginning to take
the carbon cycling issue and resultant global
warming phenomenon seriously. Ozone
depletion in the stratosphere and artificia
formation in the atmosphere have recently
come to our attention. Massive global
deforestation is under way. Intercontinental
species introduction threatens native species
populations on every continent. As aresult of
all this, scientists are predicting rises in sea

¥ Chief, Science Division, Great Sn oky Mountains Nationa l Park, GatInburg, TN: Associat Professor,
Departn ent of Forestry, Southe m Illinois University, Carbonda b, IL; and Professor, Departm ent of
ForestryWildlife, & Hsheries, University of Tennessee, Knoxvi I, TN.



level anywhere from 6 inches to 3 feet; major
shifts in climate, creating deserts in regions
with normally plentiful rainfall; and possible
loss of species critical to many other forms of
life. For example, Asian bee mites have
invaded Florida and threaten the future
existence of honey beesin North America.
This is not too important unless you want to
eat.

Assessment of anthropogenic threats
related to natural ecosystems has been focused
primarily on parks as opposed to wilderness
areas. Most studies of threats to parks have
been limited to specific parks or discussion of
geographically homogeneous parks. Much of
the research has been qualitative. A few
systematic studies of threats to parks have been
conducted, mostly in the United States. None
of them incorporate any of the issues of global
health previously mentioned in a broad context,
such as sea level size or climatic change.

Long-term ecological research sites have
varying histories in the type and length of
studies concerning ecosystem level processes
and species community dynamics. These
programs are laying groundwork for detecting
€cosystem response to environmental change
and anthropogenic influences. These programs
tend to be site-specific, and their relevance to
the landscape scale is not well understood.
Syntheses of research conducted at these sites
are not usually couched in terms of threats as
the concept is presented here.

The assessment of threats to wilderness in
this discussion will be based on a synthesis of
four studies. First, the National Park Service
1980 Report to Congress on the State of the
Parkswill be utilized (NPS 1980). This
represents the only attempt made to assess
internal and external threats to 320 park units
of the National Park System The term
“threats’ as used in the NPS report refers to
those pollutants, visitor activities, exotic
species, industrial development projects, and so
on, which have the potential to cause
significant damage to park resources or
serioudly to degrade important park values or
park experiences. The reﬂort had significant
Impact in Congress, but the term “threat” has
since been dropped by NPS in order to avoid
the perception of sensationalizing the issues.
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In 1983 Randel Washburne and David
Cole published results of a survey of
wilderness managers (Washbume and Cole
1983). The section of that report directed
toward impacts from recreational use on
wilderness values was utilized. This study was
limited to internal influences on wilderness.
The data were collected in 1980.

The third study utilized is an assessment
of the state of the world’s parks conducted by
Gary Machlis and David Tichnell (Machlis and
Tichnell 1985). Questionnaires were analyzed
from 100 parks in 49 countries.

The fourth data set was collected for this
paper, consisting of a telephone survey of
managers of 50 designated U.S. wilderness
areas. Data were collected by Mark Young, a
graduate student of Dr. William Hammitt of
the University of Tennessee, and Denise Ervin,
a graduate student of Dr. John Burde of the
Southern Illinois University. Data for this
study consisted of replication of a section of
Washbume and Col€'s questionnaire in order to
establish trends in recreation impacts and a
section devoted to external influences on
wilderness values in which managers indicated
ohn ascae the level of significance of the
threat.

All four of these studies utilized

ualitative, judgmental variables to assess
threats. All essentially were attempting to
establish a consensus of management opinion
concerning a broad range of issues. A case
study of wilderness management for the Great
Smoky Mountains National Park (GSMNP) is
also included in order to provide specific
examples of issues raised by the general
surveys.

OVERVIEW OF TH REATS

All four studies conclude that a wide
variety of threats exists concerning parks and
wilderness areas. Seventy-three different kinds
of threats were identified in the 1980 NPS
assessment. A total of 1,611 threats were
identified by park managers in the global
assessment. Only 3 out of 100 global par
managers reported no threats to their parks.
These instances were due to extreme Isolation
from areas of human activity. Washbume and
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Cole found wilderness unit managers shared
common problems of resource degradation and
loss of solitude due to recreational use. None
of the 50 wilderness unit managers contacted
in the 1987 survey indicated an absence of
threatsin their areas. At GSMNP; 41 threats
were listed.

Documentation as to the degree and nature
of impact from the threats is considered
inadequate. In the 1980 NPS assessment of
parks, 75 percent of all 3879 reported threats
Identified by the 310 respondents to the
3uoﬂi onnaire were in need of research to

ocument adequately. As depicted in figure 1
from the 1980 NPS Report to Congress, none
of the categories of threats beyond esthetic
degradation had more than 70 percent of their
threats adequately documented. Responses to
the global park assessment portrayed in table 1
indicate that, on an average, over 40 percent of
the threats are not documented.

Despite 12 years of an established in-
house research program at GSMNP, most of
the recognized threats are not well understood.
For instance, the makeup of air pollutants and
their adverse effects on plants, animals, and
soilsisjust beginning to be understood. Of
approximately 300 exotic plant species
occurring in the park, only one, kudzu
(Pueraria lobata), has been thoroughly mapped
and populations treated. Long-term effects of
those treatments are not adeguately monitored.
Eradication treatment for many species, such as
Microstegium, a Japanese grass that is taking
over the %oreﬂ floor in disturbed areas, is just
now being studied, with no Eromisig?
treatment yet discovered. Theillegal taking of
Elants and animals is another activity that is

nown to occur in the park, but the extent of it
is unknown.

RECREATION-CAUSED IMPACTS

Only 13 of the 252 area managers
included in the Washbume and Cole survey
indicated no recreation problemsin their
management units. Perceptions of recreation-
caused impacts by the 1987 sample of
wilderness unit managers is portrayed in table
2. Response summaries displayed are only for
those instances where managers considered the
impacts to be a problem in many places.
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On an average, human-caused adverse
impact from recreational activity frequently
occurs in one out of four wilderness units.

V egetation damage around campsites was most
frequently cited. It is considered to be a
problem at afew areas by 46.7 percent of the
respondents, and a problem at many areas by
36.7 percent of the respondents. The 7-year
trend indicates an increase in damage for 12
percent of the areas and a decline in damage in
10 percent of the areas.

At GSMNP from 1980 to 1985, a 50
percent decline occurred in backcountry
overnight use, from approximately 100,000 to
50,000 overnight stays. During that period, an
extensive mapping of bare ground at
backcountry campsites was conducted and
revealed significant recovery at a mgjority of
the sites. However, the trend in the Smokies
isnot universal. The problem of crowding
occurred in 16 percent of the areas. The
problem of litter, of similar magnitude to
crowding, may show slight improvement.
Over 85 percent of the managers indicated
litter was a problem in at least some places in
their areas. A few more indicated an
improvement (14 percent) than a decline (10
percent) in thisimpact.

Comparisons of recreation-caused impacts
by Region size and agency are displayed In
table 3. Human-caused impacts on vegetation
are greater in the West than the East. Thisis
undoubtedly due in part to the fact that Eastern
areas are more likely to be mesic and have
greater species diversity so they may be more
resilient to human activity and recover more
quickly from it. Interestingly, large wilderness
areas are much mom frequently cited than
small areas (under 50,000 acres) as having
diverse impact from human activity. Sixty
percent of the managers of large areas cited
vegetation trampling at campgrounds as a
problem in many places. Soil compaction was
cited amost as frequently. Litter was cited as
a serious problem three times as often by
managers of large versus small areas.



Table 1. -- Status of reported threats in the Global Park Assessment

Suspected Documented
N % N %

Subsystem
645 40 966 60
Total 56 36 99 64
Air er 19 45 23 55
Soil 78 48 83 52
Vegetation 100 31 227 69
Animal life 212 46 249 54
111 35 208 65
Mitheagement 69 47 77 53

Source: Machlis and Tichnell 1985

Table 2. -- Trends in recreation-caused impacts for a 50-unit sample of the National Wilderness
Preservation System

% of units having % Change
“aproblemin from 1980
many places’
Impacts in 1987 Worse Better
Human-caused vegetation impacts
14 4
Casitpsites 28.4 12 10
Waterbodies 28.6 16 8
Human-caused soil impacts
Trails 26.5 2 8
Campsites 28.6 10 10
Waterbodies o 8.2 14 8
Pa& stock-caused vegetation impact
8 0
Casitpsites 159 6 0
Waterbodies 23 10 2
Pa& stock-caused soil impact
10 0
Daitpsites 18.8 10 2
W aterbodies 2.3 10 2
Other recreation-caused impacts
On wildlife 8.2 18 8
Water pollution 4.1 10 4
Litter 16.3 12 14
Human waste 10.2 16 4
Crowding 184 6
Conflicts between users 4.1 18 4
Trailhead vandalism 12.2 8 2
Theft within area 14.3 22 6
Boundary-related problems 28.6 22

Source: 1988 National Wilderness System assessment
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Table 3. -- Comparison of recreation-caused impacts among subsets of the National Wilderness
Preservation System

East vs, West'  Large’ vs. Small
Impacts n=17 n=33 n=25 n=25 n=18 n=26
Human-caused vegetation impacts
Trails 59 313 28.0 16.7 29.4 231
Campsites 29.4 40.6 60.0 125 47.1 34.6
Waterbodies 17.6 344 320 250 353 30.8
Human-caused soil impacts
Trails 235 28.1 32.0 20.8 35.3 26.9
Campsites 294 28.1 52.0 42 41.2 26.9
Waterbodies 41.2 125 12.0 4.2 11.8 7.7
Pag& stock-caused vegetation impacts
Trals 133 17.2 21.7 9.5 214 16.7
Campsites 133 10.3 14.4 48 7.1 16.7
Waterbodies 133 34 0 48 357 4.2
Packstock-caused soil impacts
Trails 133 20.7 26.1 9.5 214 20.8
Campsites 6.7 143 17.4 5.0 57.1 21.7
Waterbodies 13.3 34 0 48 214 4.2
Other recreation-caused impacts
On wildlife 59 9.4 8.0 42 17.6 3.8
Water pollution 5.9 31 240 37.5 5.9 3.8
Litter 11.8 18.8 83 29.4 11.5
Humanwaste 11.8 9.4 16:0 42 11.8 11.5
Crowding 118 21.9 20.0 16.7 11.8 26.9
Conflicts between users 59 3.1 40 5.9 38
Trailhead vandalism 5.9 15.6 201 14:: 5.9 154
Theft within area 11.8 8.3 0 1.7
Boundary related problems 23,5 313 280 292 353 19.2
‘West = West of Great Plains
‘Large = greater than 50,000 acres
Source: 1988 National Wilderness System assessment
National Park Service managers were more displayed in table 4. Military operations,
likely to cite recreation caused impacts than namely overflights, was ranked first among all
were USDA Forest Service managers. One threats listed. The all-pervasive airborne
exception to thisisin citation of crowding, pollution ranked a close second. As shown in
where more than twice as many Forest Service table 5, air pollution was the least often
managers as Park Service managers cited it as mentioned as an insignificant threat. Fires set
awidespread problem. by man was the next most frequently

mentioned threat of the slightly (2 level) and
somewhat significant (3 level) categories.

EXTERNAL THREATS Exotic plant species was the most frequently
mentioned threat in the very significant (4
Cumulative rank order responses for the level) category, and military operations was
significance of external threats are most often mentioned in the extremely

significant category. (The military operations
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Table 4. -- Rank order of externa threats to the National Wilderness Preservation System (n = 50)

External threat category Rank Order
Military operations (overflights) 1
Air pollution 2
Exotic plant species 3
Fires set by man 4
Tourist 5
Poaching 6
Exotic wildlife species 1
Water pollution 1
Mining/prospecting for minerals 9
Industrial - development 10
Livestock grazing 11
L ogging activity 12
Exotic pathogens 13
Exotic insect pests 14
Overpopulation of native species 15
QOil and gas mining 15
Incompatible use of inholding properties 17
Therma mining 17

Source: 1988 National Wilderness System assessment

Table 5. -- The degree of significance of externa threats to the National Wilderness Preservation
System (n = 50)

Significance Level

1 2 3 4 5
External Threat Category (Not) (Extremely)
Poaching 50 22 20 8 0
Incompatible use of inholding properties 69 16 4 2
Fires set by man 4 28 21 4 2
Exotic plant species 42 28 12 16 2
Exotic wildlife species 68 14 8 6 4
Exotic insect pests 80 20 2 2 4
Exotic pathogens 78 12 4 4 2
Overpopulation of native species 82 8 6 2 2
Livestock grazing 55 20 14 8 2
Military operations (overflights) 42 22 18 12 6
Logging activities 78 8 10 2 2
Air pollution 40 26 18 12 4
Water pollution 52 34 12 2 0
Tourism 48 24 20 8 0
Oil and gas mining 84 6 6 0 4
Mining/prospecting of minerals 72 16 4 4 4
Thermal minin 92 4 0 2 2
Industrial deve? opment 76 8 6 10 0

Source: 1988 National Wilderness System assessment
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Figure 1. -- Number of known and suspected threats to National Parks (by threat category) which
require research to adequately document, as compared with threats which are adequately
documented by research

Threat Category

Air Pollution

A 602

Water Qity/Qnty

1 /A 1085

838

Esthetic Degradation

Phy. Removal of Res.

Exotlc Encroachment 6802

Visitor Phys. Impact' sds

Park Operations ;357 ' : i ‘
0 200 400 600 800 1000 1200 1400
Total Number of Threats Reported

Bl Docd. [ZAReqd.

* Adequately Documented by Research
** Known or Suspected Threats which Require Research to Adequately Document
Source: National Park Service, 1980 Report to Congress on the State of the Parks

Table 6. -- Comparisons of external threats among subsets of the National Wilderness Preservation
System (n = 50)

5 . Jerin —
East/West’ Large/Small? NPS/USFS

External threats n=17/ n=33 n=25/ n=25 n=18/ n=26
Poaching 71 61 40 60 28 69
Inholders 41 69 64 75 61 76
Firesby man 45 36 48 17 38
Exotic plants 41 42 60 76 33 61
67 80 84
Do pecgen £ 75 8 & 710
Exotic | S 76 77
Overpopulation 82 82 84 80 83 85
Livestock 100 31 56 54 50 52
Military (overflights) 53 36 32 52 28 46
Logging 82 33 72 84 11 85
Air pollution 9 48 56 52 39 46
Water pollution 47 32 48 58
Tourism 48 64 33 58
oil & gas 82 85 72 92
88 88 67 73
Vhaeingl 88 92 72 80 78 100
Industrial development 76 76 80 61 81

! West = West of great plains
* Large greater than 50,000 acres
Source 1988 National Wilderness System assessment
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Table 7. -- Ten most reported threats of the Global Park Assessment (n==98)

Subsystem Threat N %
Animal life [llegal removal of animal life 74 76
Management Lack of personnel 72 73
Vegetation Removal of vegetation 60 61
Soil Erosion 57 58
Management Loca attitudes 42 53
Management Conflicting demands 52 53
Vegetation Fire 50 51
Animal life Human harassment 49 50
Animal life Loss of habitat 47 48
Vegetation Trampling 46 47

Source: Machlis and Tichnell 1985

Table 8. -- Ranking of threats cited by 1980 State of Parks report

Threat Category

Number of citations

Noise - motor vehicles and aircraft
Land development

Exotic plants

Utility access

Overcrowding and vandalism
Roads and railroads

Trampling

Smoke

Soil erosion

Urban encroachment

153
120
116
110
107
106
104
102
100
193

Source: National Park Service, 1980 Report to Congress on the State of the Parks

category is somewhat misleading in that it
refers primarily to overflight, and some
respondents may have included commercial or
private air traffic within the category.)

Comparisons of responses to the external
threats question for various subsets of the
sample population of unit managers are
displ alyed in table 6. External threats were
more likely to be cited in the Western than
Eastern units, in large rather than small units,
and in those units managed by the Park
Service rather than the Forest Service.
Disparity between agencies was most extreme
for the threat categories of poaching, exotic
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plants, exotic wildlife, air pollution, and
tourism. This dichotomy for these categories
held true for large versus small units as well
Agency differences probably reflect differences
in core agency missions aswell asthe fact that
the Forest Service units tended more to the
West, where they are more likely to be
surrounded by large buffer zones of Federaly
owned land. Six of the 17 Eastern wilderness
units were managed by the Forest Service.

Machlis and Tichnell did not differentiate
between internal versus external or recreation
versus other internal activity, but their list of
most reported threats, as displayed in table 7,
is quite similar to that displayed in table 4.
Many on the list are human behavior problems.



Table 8 isalist of threats to parks from
the 1980 NPS study. Again, many recurring
themes occur

At GSMNP, the number one threat to the
park is the external threat of air pollution. The
extent of the adverse effect isyet to be
determined, but scientific study to date has
clearl?/ indicated a significant decline in
visibility and a high degree of pollutants
loading in the high elevation forests. Ozone
damage to plant foliage is widely documented.
The high-elevation red spruce trees are in a
severe state of declinein vigor. Other external
threats of key importance are tourism-related
development adjacent to the park; poaching of
plants and animals; fires set by man; and
exotic pathogens, insects, and plants. The next
wave of extreme stress will be from the exotic
gypsy moth.

CONCLUSIONS

The concept of wildernessin perpetuity
might be overly optimistic. Global climatic
change could drastically change biological
elements of our National Wilderness
Preservation System. The threats to the system
are numerous and not well documented. Those
that are most likely to receive aé;dgrve
management action are associated with
recreational use, The National Park Service is
more likely to place restrictions on public use
of wilderness and more frequently cited threats
associated with exotic species and poaching.
The USDA Forest Service was more concerned
with crowding than the National Park Service.
There may be a problem with alack of
recognition of threats in some circles. The
external threats are particularly troublesome
since the means to deal with them tend to be
beyond the authority of the unit manager.

The following recommendations are
suggested:

1. Establishment of along-term, ecologically
based monitoring program for the
wilderness system to evaluate nature's
response to anthropogenic influences.

2. Moreuniformity of wilderness
management policy among agencies.
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3. A standard data base on wilderness.

A means of liaison between the site
manager and the perpetrators of the
external threats.
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DE FACTO W ILDERNESS:

LANDS COMPLEMENTARY TO
TH E NATIONAL W ILDERNESS SYSTEM

CurtSoper and John W.H umke*

ABSTRACT

The WiBerness Actdefines w i Berness in
partas Bnd retaining its primeva lch aracter
and inflience, which is protected and m anaged
1o presene its naturallconditions, is of
sufficientsize to make practicab b its
presenvation and m ay contain eco bgicall
geo bgicall and-other features ofscientific,
educationall seenic or historicvalle. In the
United States there are Federall State, and
privat systtms of bnd thatare ofsimikr
character and sene to comp Ementthe
Nationa BW i Berness System . The principall
but notexclisi\e, purpose of these non-
wiBerness Bnd systems is t ensure the long-
trm presenation and maintenance ofthe
Nation’ e Ements ofnaturaldinersity. W ith
this obctine, these hnds primaril sene non-
recreationa Bpurposes, a kh ough , Blke National
Wilerness Systms knds, man usual¥ is
albw ed to come as a \Msitor. There are
natura Bpresene designations ata M ke B of
government, as w ¢ las other recreationall
w il I, open space, and scenic knd systems
that, to a greater or Bsser degree, comp Ement
the Nationa IW i Berness Systm . This paper
wilattem pt to treat pub Ic and private nature
presenes fair b com prehensine b because itis
these hnds thatmostchbse ¥ rep Icate and
contribute to the non-recreationa laspects of
w iBerness.

MAJR FEDERALAGENCIES W ITH
NATURAL AREA PROGRAMS

Five mgjor Federa agencies are
responsible for managing more than 723
million acres (BLM 1983). Together, these

agencies make up the bulk of the Federal
estate as well as the bulk of both established
and de facto wilderness Nationwide.

Nationa BPark Senice

The National Park Service administers 339
National Park System units encompassing 79
million acres (National Park Service 1986).
Lands are managed for recreation and
preservation under a variety of names,
including National Parks, National Monuments,
National Historic Sites, National Historical
Parks, National Recreation Areas, National
Seashores, and National Lakeshores.

It is difficult to ascertain precisely what
portion of the National Park System is
managed for natural diversity because the
agency generally has avoided usi ng specia
designations to Indicate which lands serve
which purpose. Their current approach isto
recognize that lands may have several
attributes and to manage all lands as “jewels in
acrown of jewels’ (Nationa Park Service
1964). However, in the 1960’'s and 1970’s the
Park Service categorized their lands as natural,
recreational, and historic. In 1975, 83 percent
of Park Service land wasin the natural
category. If the same ratio holds true today,
and It should because the major additions have
been in Alaska, there would be 66 million
acres of natural lands. Some 36.8 million
acres of these lands are currently wilderness
(Wilderness Society 1987).

Within each park, regardless of the
management category or the natural or historic
theme it portrays, the Park Service classifies all

* RegionalDirector of Presene Se Bction & Design, W estern Region, San Francisco, CA, The Nature
Consenancy ; RegionalMce President, Midw estRegion, Minneapo Is, MN, The Nature Consenancy.



lands for management purposes on a land
classification system designed to recognize the
inherent qualities of park land, the visitor uses
they may serve, and the special uses allowed
by law or administrative regulations.

The National Park Service natural zones
are subdivided into wilderness/wilderness
study, environmental protection, outstanding
natural features, and natural environment
subzones. There aso are historic devel oEment
and specia use zones. The National Par
Service has also participated in the interagency
Research Natural Area Program (table 2).
Based on the premise that the National Park
Service manages its natura lands for their
inherent qualities, the 29.2 million acres of
non-wilderness natural-lands can be described
as contributing significantly towards non-
recreational wilderness objectives.

United States Fish and Wildlife Service

The US Fish and Wildlife Service
administers the 90-million acre National
Wildlife Refuge System (U.S. Fish and
Wildlife Service 1985). The refuge system
includes Nationa wildlife refuges, game
ranges, wildlife management areas, waterfowl
production areas, and areas for the protection
and conservation of fish and wildlite that are
threatened with extinction, The Service
administers and manages these lands for
purposes that range from strict protection of a
specific species or native habitat to major
habitat manipulation and change. Therefore, it
is difficult to say what percent of the total
non-wilderness portion of the refuge system is
maintained in anatural condition, It is, no
doubt, significant acreage.

In addition to the 19.4 million acres of
wilderness that the Fish and Wildlife Service
manages, they have an internal Public Use
Natural Areas Program and participate in the
intera%ency Research Natural Area Program.

A “Public Natural Area,” a Fish and Wildlife
Service administratively created designation, is
defined as "... arelatively undisturbed
ecosystem or sub-ecosystem that can be
enjoyed by the public under certain restrictions
without destroying it” (US Fish and Wildlife
Service 1972). Along with Research Natural
Areas, Public Use Natural Aress serve to
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preserve for the future valuable environments
that are essentially unmodified to man.

There are currently 37 Public Use Natural
Areas covering 210,673 acres and 186
Research Natural Areas covering 1,850,685
acres (table 1).

Table 1. -- Established Research Natural
Areas by Agency’

Agency RNAs Acres
USDA

Forest Service 160 181,041
USDI

Fish & Wildlife Service 186 1,850,685
USDI

National Park Service 6 6 2,000,000
Bureau of Land Mgt. 100 190,138
Department of Defense _5 ?

Totals 517 4,221,864+

! Data from personal communication between
authors and agency personnel.

The Fish and Wildlife Service aso
administers the Federal Endangered Species
Act of 1973 as amended. This act requires all
Federal agencies to utilize their authority to
carry out programs for the conservation of
officialy listed endangered and threatened
species. To facilitate this process, “critical
habitat” may be designated during the listing
process for each species; this congtitutes the

eographical areas occupied by that species
that are essential to its conservation. There are
now a total of 101 species that have been
listed with designated critical habitat (U.S. Fish
and Wildlife Service 1988).

Bureau of Land Management

The BLM owns and manages some 341
million acres of the Federal estate, almost
entirely in the Western half of the country
(BLM 1983). These lands are managed under



amultiple use policy as outlined and specified
in the Classification and Multiple Use Act of
1965 and the Federal Land Policy and
Management Act of 1976 (FLPMA), Among
the expressed land use categories for BLM
property are wilderness and a host of other
designations that have non-recreational
wilderness values. To date, the BLM has
established 23 wilderness areas totalling
370,000 acres (Wilderness Society 1987).
Several State BLM offices are in the process
of analyzing a number of wilderness study
areas for potential Congressional designation.

Along with other Federal agencies, the
BLM has participated in the National Research
Natural Areas system (table 2). This agency
has also used many other special designations
but brings them all together in its Areas of
Critica Environmental Concern (ACEC)
program. Mandated by the FLPMA legislation,
these areas are designated when special
management attention is needed to protect
important historic, cultural, scenic, and/or
natural values. Those identified for natural
values best represent non-recreational
wilderness values. There are atota of 281
established ACECs covering 5.1 million acres
(BLM 1987). A majority of these have
substantial natural areavalues.

USDA Forest Service

The USDA Forest Service owns and
manages over 191 million acres (USDA Forest
Service 1986). Aswith the BLM, these lands
are managed under a multiple use concept.
Guidance has been provided by the National
Forest Management Act of 1976, which called
for the generation of individual National Forest
plans to allocate specific land uses. To date,
the Forest Service has 338 units of established
wilderness totaling 32.4 million acres (USDA
Forest Service 1987). Other protective
designations used internally by the agency
which have significant natural diversity values
include Research Natural Areas and Specia
Interest Aress.

The Forest Service has traditionaIIP]/ been
the lead agency in the Federal Researc

Natural Area program (see RNA section).
Much of the substance and direction for the
system has developed within the Forest Service
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beginning in 1925 with the first officia
designation, There are now 160 established
Forest Service RNAs totaling 181,041 acres
with over 500 new areas proposed in forest
plans and pending designation (tables 1 and
2).Special Interest Areas are designated
administratively under the recreation branch of
the Forest Service with their objective being to
protect and manage special recreation areas
with scenic, geological, botanical, zoological,
paleontological, archeological, or other special
characteristics (USDA Forest Service 1936).

Of these categories, only the botanical,
zoological, and geological themes contribute
substantial non-recreational wilderness values.
There are currently 45 such areas in the
National Forest system, with more likely as
fore7s)t plans are finalized (USDA Forest Service
1987).

Department of Defense

The defense agencies (Army, Air Force,
Navy, Marines, and Army Corps of Engineers)
together own and manage over 22 million
acres of the Federal estate (BLM 1983). The
Department of Defense recognizes natural
resource management for environmental
quality, which can include the selection of
lands as natural areas (Department of Defense
1965). The individual defense agencies have
participated in various Federal land protection
ﬁrograms in a limited fashion by designating a

andful of Research Natural Areas, National
Wildlife Refuges, and National Monuments on
their lands (tables 1 and 3). Although the
Department of Defense has relatively few
established natural areas, their lands contain
substantial biological diversity and hold great
potential for adding to the National system of
de facto wilderness.

Research Natural Areas Program

The one Federal program that probably
best represents non-recreational wilderness
values is the Research Natural Areas system.
This designation is used by all the maor
Federal land managing agencies and carries
with it a connotation of relatively strict
management practices for the preservation of
natural diversity. There are now 517
established Federal RNAs with more pending
(tables 2 and 3).



Table 2. -- Established and Proposed USDA FS RNAs by Region’

FS Region Established  Proposed Total
1 (Northern) 20 75 95
2 (Rocky Mountain) 13 12 25
3 (Southwest) 14 29 43
4 (Intermountain) 19 89 118
5 (Pacific Southwest) 15 84 99
6 (Pacific Northwest) 39 80 119
8 (Southern) 22 17 39
9 (Eastern) i 12 140 152
10 (Alaska) 4 23 29
Totals 160 549 709

! Datafrom Mr. Russell Bums, USDA FS, W ash ington, DC.

Table 3. -- Major Federal De Facto Wilderness Designation Types

o Agencies
Designations USFWS NPS USFS BLM DOD  Congress

Research Natural D,M DM DM DM DM -
Areas

National Parks -- M M - M D
and Monuments

National Wildlife DM - - - M D
Refuges

Critical Habitat D,M M M M M --

Wild and Scenic M M M M -- D
Rivers

Areas of Critical -- - - DM - -
Env. Concern

Specid Interest - -- D.M
Areas

' USFWS = US Fish and Wildlife Service; NPS = National Park Service; USFS = US Forest
Service; BLM = Bureau of Land Management; DOD = Department of Defense.
* D = Designation Authority; M = Management and/or Ownership Authority.
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Guidelines for the identification,
establishment, and management of RNAs were
originally developed by the Forest Service.
Each agency that uses the RNA designation
has its own internal procedures for establish-
ment, but the Forest Service manual provides a
good overview. Objectives for the RNA
system therein include preserving a wide
spectrum of pristine representative ecosystems,
preserving and maintaining genetic diversity,
and serving as reference baseline areas for
studying succession, and monitoring the effects
of resource management practices.
Management standards are designed to protect
RNAs against activities that directly or
indirectly modify ecological processes (USDA
Forest Service 1985).

Wild and Scenic Rivers

In 1968, Congress enacted the Wild and
Scenic Rivers Act. The purpose of thisact is
to preserve selected rivers or sections thereof
in their free-flowing condition to protect water
quality of such rivers and to fulfill other vital
National conservation purposes. Three levels
of designation/protection are defined in the act:
Wild, Scenic, and Recreation. Of these, only
the Wild designation contains specific
management provisions which qualify it for
inclusion as de factotwitretness. | o f
7,363 river miles of 72 individual rivers have
been designated Nationally as Wild and Scenic
Riversto date. Of thistotal, 4,293 river miles
are designated as Wild (National Park Service
1986b). Ownership of these river miles
includes Park Service, Forest Service, BLM,
and Fish and Wildlife Service, among others
(table 1).

State Activities

Every State has some form of de facto
wilderness system within one or more of its
land managing departments. The entities of
State government involved range from
Departments of Transportation to Divisions of
Water Resources but most typically include
some forms of designation administered by
State Parks, Game and Fish, and/or Natural
Resource agencies.
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Many States have established nature
preserve programs which are established and
managed exclusively for the preservation of
natural diversity. Some nine States have their
own internal wilderness systems similar to the
Federal system, set up via State law or
administrative regulation. These programs,
among all other State natural area activities,
contribute the most in terms of National non-
recreational wilderness values. Some State
nature preserve programs receive significant
State government funding and actively acquire
and manage new lands via purchase, while
others identify and designate the most
appropriate existing State-owned lands for
preservation. The nine States with wilderness
systems have established at least 50 areas
totaling more than 1.7 million acres (Natural
Areas Journal 1984).

Natural Heritage Inventories and databases
exist in 48 States. Developed originally by
The Nature Conservancy in the 1970's. these
programs contain detailed manual and
computerized data on rare and endangered
species and native ecosystems. In most States,
Natural Heritage Programs are now partially or
wholly operated by State government. They are
used extensively by the private and public
sectors as a tool to help determine conservation
priorities of specific sites and to track the
status of species of concern.

Private Preserves and Related Systems

stems of privately held preserves that
contribute to the protection of natural areas fall
into two categories: (1) National nonprofit
organizations and (2) local or regional land
trusts. Relatively few of the National
organizations are set up to acquire and manage
parcels of land. The Nature Conservancy and
the Audubon Society are the two most
significant ones.

The Nature Conservancy has established
the largest system of privately held reservesin
the world. Their preserves are identified,
established, and managed strictly for the
purpose of protecting natural diversity. To
date, the Conservancy has protected 2,866
preserves totaling 2.68 million acres through
various mechanisms including easements and



leases as well as outright ownership (The
Nature Conservancy 1987).

The Audubon Society operates a National
system of wildlife sanctuaries. The primary
objective of these sanctuaries is the long-term
protection of plants and animals, especially
threatened and endangered species. There are
atotal of 68 Audubon sanctuaries Nationwide
total7i)ng 133,332 acres (Audubon Society
1987).

Land trusts include local or regional
private conservation organizations working in
the direct protection of lands with open space,
recreation, or natural resource values. There
are 535 land trusts operating in 45 States
which own or have under conservation
easement 737,000 acres (Stone 1985). It is not
known what percentage of these lands could be
considered de facto wilderness.

CONCLUSIONS AND
RECOMMENDATIONS

Thereis adeveloped system of non-
wilderness lands that contribute to the
preservation and maintenance of the Nation's
natural diversity and that can be considered de
facto wilderness. The mechanisms for
identifying and offkially protecting the most
significant sites have been developed, and a
number of areas have become established
under the various existing programs. The
important goals of these pro?rams, however,
are far from being met. Biological diversity in
the United States is declining at an alarming
rate. Native habitats are being altered on a
large scale, and unless conservation efforts are
increased substantially over the next 10 to 15
years, many will be lost permanently. The
Federal land managing agencies need to place
more emphasis on their various natural area
systems and increase their level of participation
in certain geographical regions. Some Forest
Service Regions are lagging behind in
proposing and establishing RNAs, and the
Identification and designation of biological
Specia Interest Areas needs attention in most
regions. The BLM’s ACEC program is
inconsistent with a few States having virtually
no program at all. Management guidance and
practices on established ACECs also need
proper development if these important areas are
to be a valuable contributor to the National

system of protected areas. The Department of
Defense needs to develop its own formal
natural areas system or participate fully in the
existing RNA system.

States without nature preserve programs
designed specifically to protect natural diversity
need to develop them. State funding for the
acquisition of important sites should be a part
of each of these programs. Innovative
mechanisms for dedicating such funding have
been developed in several States and could be
utilized elsewhere,

private efforts aimed at preserving key
parcels of land must be redoubled. Many
Important natural areas can only be
safeguarded through the expensive acquisition
of privately owned property. The Nature
Conservancy must continue to expand its
protection efforts and reach or exceed its goal,
set in 1986, to raise $300 million in private
funds by 1990 in support of those efforts.
Beyond 1990, they will need to set and reach
higher goals. Other National conservation
organizations and local land trusts will also
need to increase their land protection activities.

Finally, cooperation and teamwork
between the various non-wilderness land
protection programs should increase. More
Statewide or regional natural area committees,
with interagency and private organization
participation, should become active. Such
communication will help set important
priorities for each entity in the huge task
ahead.
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UNDERSTANDING TH E DEMAND FOR MORE W ILDERNESS

Michael McCloskey*

ABSTRACT

The topic posed forme -- “WhatIfWe Do
Nothing? i.e., “whatif the National
WiBerness Presenation Systm stays the same
in trms ofsize, bcation, diversity, and
managem ent?’ -- musthe inttnded t prowoke
inquiry into the case for more w i Berness,
particubr¥ in trms ofthe non-recreational
valies of wilBlerness. Under the hypothesis
posed, the question musthe: whatw oul
happen ifthe public is frustrated by the fai Lire
ofGowernmentto respond  its dem ands for
more w i Berness?

Ratherthan try to copew ith whatl
regard as a ota W unllke b hypothesis, lw il
interpretthe question as aw ay of getting at
understanding the nature ofpub Bc dem and for
more wiBerness in a Mits aspects.

INTRODUCTION

In the1960’s, recreational use of
wilderness achieved a central place in the case
of more wilderness. With the “baby boom”
generation growing up and changing attitudes,
wilderness use skyrocketed, increasing 10-25
percent per year (Hendee and Stankey 1973).
Now with an aging population, less leisure
time, and reduced mobility, wilderness use is
leveling off. However, the data presented by
the President’s Commission on Americans
Outdoors suggest that almost 20 million
Americans backpack, which is mainly done in
wilderness-type areas (President’s Commission
1987). Thus, the recreational constituency for
wilderness is substantial, even if it is no longer
growing explosively.

However, what is continuing to grow
explosively is the demand for guality in the
areas used, even though the frequency of use
may be less. A survey done for the President’s
Commission on American Outdoors by the

* Chairman, SierraCLib, W ashington, DC

National Geographic Society found that “ when
people go to parks their most important criteria
are the natural beauty of the area and whether
it is crowded or uncrowded"(Shabecoff 1986).
In that same survey, 68 percent of the public
said they “enjoy being in nature.” These
responses express a desire for quality in
outdoor experiences, and wilderness epitomizes
that desire.

The greatest change over the past 20
years in terms of the policy debate over
questions of wilderness and public lands is
toward the quality of the experience as
opposed to the quantity of users. To acertain
extent, this shift mirrors the changes wrought
by environmentalism. Questions of ecology,
biological diversity, and the maintenance of
geophysical systems' integrity have displaced
discussion of recreationa use patterns. The
gross number of usersisno longer a
paramount concern, particularly with the
National Park Service demonstrating techniques
to limit and control numbers of users of
wilderness. In the context of wilderness,
accordi nglﬁ the more relevant considerations
today are the non-recreational bases for valuing
wilderness: its ability to maintain natural
diversity, in situ germ plasm, ecosystem
integrity, nongame wildlife habitat; and its
contributions to geophysical system health and
watershed function. Various offsite uses,
including vicarious use and what some call
“existence and bequest” valuations, are another
consideration.

In some ways, the dialogue has shifted
toward what some might call a more
“biocentric” concept (Hendee and Stankey
1973) of wilderness valuation and away from
an “anthropocentric” concept. When John
Hendee suggested these terms 15 years ago,
they reflected the debate over “purism,” but
they ring truer today in terms of the valuations
just described. In short, the constituency for
wilderness wants it to be there regardless of



the fluctuations in recreational use of specific
areas. Many would say “ we need wilderness
even if no one goes there.”

The constituency for wilderness expresses
its demands through pressures upon Congress
to add more units to the National Wilderness
Preservation System. To a limited extent, the
demand exerts itself on land management
agencies too, but because final and binding
decisions are made by Congress, the pressures
are directed primarily there. This may make it
seem that the subject can only be discussed in
the terminology of political debate, and clearly
management agencies yearn for amore
objective and even a scientific vocabulary for
discussion. But, if the discussion isto be
useful in the real world in which the decisions
arein fact made, there must be no fI]iight from
reality into avocabulary which isself-
deceptive, abeit comfortable.

The relevant discipline for analyzing
decisions made by the national legislative body
ispolitical science. Underlying theory can be
analyzed, trends in public opinion can be
charted, the nature of the interests at stake can
be examined and their relative strength
assessed, and the behavior of the Congressin
dealing with wilderness questions can be
studied. Inquiries of this sort will shed light
on what isreally going on and can at least
provide arealistic context for management
agencies to understand what is happening when
wilderness questions are decided. In this
paper, | will provide an introduction to this
mode of analysis, with some flavor provided.
More work would be needed to flesh out the
analysis.

An alternative discipline which purports to
offer an objective framework for discussing
this subject is economics. Economists are
devising techniques for assigning dollar values
to such concepts as “option demands’ and
similar ones (Chichetti and Smith 1973). All of
these efforts involve guessing at how much the
public would pay for various values of
wilderness if areal market existed for buying
and selling wilderness. Some of these efforts
also assume that wilderness is really owned by
private commodity interests and that the public
Is buying back the opportunity to have these
areas. Of course, the reverse is the case: the
public owns wilderness on public lands, and
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private commodity interests are trying to buy
rights to take away wilderness values--to take
various natural resources for private gain
Rolston 1985). In any event, al of these
efforts--some of which are interesting--strain at
imagining what a market would look like in
wilderness values. The fundamental point to
remember is that al of these efforts are
imaginary; they do not describe anything real.

The real marketplace that exists is the
political one--the system by which Congress
makes decisions. If one wants redlity, that is
the system to study, not systems of elaborate
imagination. Imagining what people would
pay to have wilderness under hypothesized
market systems says very little about what
Congress will in fact do in response to the
public demand that it sees. Congress decisions
reflect the actual value that the body politic
places on having wilderness.

Underlying Theory

Today wilderness advocates place less
emphasis on the recreational case for
wilderness than they did in the decade-long
struggle for the Wilderness Act.

In 1966, | summed up the case which had
been made for wilderness in an article
published in the Oregon Law Review entitled
“The Wilderness Act of 1964: Its Background
and Meaning” (McCloskey 1966). Eleven
bases for valuing wilderness were set forth,
five early and six contemporary, which | would
summarize as follows:

Early Vauations

(1) As aplace of chalenge and self-
discovery of one's capacity;

(2) As a setting for areligious
experience (e.g., “temple of nature”);

(3) As a setting for politica reform (e.g.,
“return to nature”);

(4) As aplace of refuge (e.g., smple life
of Walden Pond);

(5) Asthe center of conflicts over
threatened nature;

Contemporary Valuations
(6) As acultural heritage (e.g., as an
historic or esthetic experience or source of
inspiration);



(7) Asasetting of scientific value (e.g.,
benchmarks, in situ gene banks, discovery of
new species of economic value, center of
further evolutionary development);

(8) As an expression of ethlcal
obligations to nature (e.g., of an “ecological
conscience’);

(9) As a setting for an educational
experience (e.g., nature study);

(10) As a place for therapy (e.g., to
overcome the stresses of modern urban life);

(11) As arecreational setting (eg for

Ié’oacklng and what is now called “adventure
trav

Even during the campaign for the
Wilderness Act, recreation was of less
importance as the case was articul ated;
probably less than half of the valuations listed
above can be immediately experienced by the
recreational user. In looking over some more
recent attempts to summarize the values of
wilderness, the non-recreational values stand
out even more, and a number of additional
vauations are proffered. Some are new, and
some are further variations on older themes.
They are:

(1) The value of wildernessin
maintaini a? life-support systems (i.e.,
geophysical systems, such as watershed
l}él’é%t)l on and reduced CO, production)(Rolston

(2) Wilderness as a key component of a
system of “regions of biotic freedom” where
natural processes have aright to continue; here
the change is from man’s duty to nature to
nature’ s rights (McCabe 1971);

(3) Wilderness as a hedge against future
imponderables in the need to protect the
biosphere (the concerns that we cannot afford
to lose any more and that “they are not making
any more”);

(4) Wilderness as a place of scientific
study; it is now identified as the uniquely
qualified place to study evol ution to determine
how important competition between species
may be (Rolston 19385);

(5) Wilderness as a place to build
character, especially with youth, as in Outward
Bound programs,

(6) Esthetics benefits, now getting more
emphasis, even among recreational users, than
the rewards from sports such as
mountaineering and river-running.
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From this review of the reasons
wilderness is valued, the recreational
experience can be viewed more as the occasion
for reinforcing all of the intellectual reasons for
valuing wilderness (e.g., historical, cultural,
ethical, religious, political, literary, scientific,
educational, and esthetics). Theterm
“recreation” does not begin to capture the
richness of the intellectual valuations. As
nature is hard pressed on more and more of
the land on this continent, and indeed on the
planet (McCloskey 1987); the sense of
desperation which many feel about the need to
maintain a balance between development and
nature becomes focused on the effort to protect
more wilderness. Wilderness has come to
embody the culture of more and more educated
professionals in our society and is the object
on which they project their hopes for a better
outcome in the struggles over the environment.
It is the one place, they believe, “ we haven't
spoiled ... where we can start over.”

Thus, the demand for more wilderness to
be preserved has very little to do with trends
in recreationa use of wilderness areas. As
long as there is a sense that the condition of
the environment is getting worse rather than
better, the pressures for more wilderness will
continue. Wildernessis an expression of a
dominant cultural imperative among many
well-educated, urban professionals. This
culture is not likely to change soon.

The members of Congress who represent
these people will continue to press for the
protection of more wilderness. Even their
constituents who do not care about wilderness
have no opposing interests and thus do not
shape the outcome. With the population now
largely urban, there is no prospect that rural
legislators will ever dominate the process again

(though they mgy have temporary successes in
blocklng the addition of certain units to the
system).

Public Opinion

Empirical evidence for the demand for
wilderness protection can be found in public
opinion surveys. Feelings underlying the
demand for more wilderness can be seen in the
results of surveys that measure public concern
over stresses affecting nature and the



environment. The responses to three questions
asked in recent years are particularly revealing.
Because some other queries of a more gener
nature show incredibly high levels of public
concern, these questions posed tougher
tradeoffs or called for more discriminating
responses.

In a question asked annually from 1976
through 1986, the public was asked to choose
between two contrasting propositions: (1) We
must be prepared to sacrifice environmental
quality for economic growth, and (2) we must
sacrifice economic growth in order to preserve
and protect the environment. In 1976, 38
percent of the public called for sacrificing
economic growth; by 1987, that figure had
climbed to 66 percent -- a 28-point increase.
In contrast, only 19 percent called for
sacrificing environmental quality in 1987,
while the figure in 1976 was 21 percent
(Dunlap 1987) By a nearly 3 to 1 margin, the
public --and now a magjority of it--favors
sacrificing economic growth over the
environment if forced to make a choice.

In the 1680’s, another question forced
even harder choices. Those polled were asked
whether or not they agreed with the following
proposition: Protecting the environment is so
Important that requirements and standards
cannot be too high, and continuing
environmental improvements must be made
regardless of the cost. In 1981, 45 percent
agreed, while 42 percent disagreed; by 1986
the margin had shifted so that 66 percent
agreed, while only 27 percent disagreed. Now
there was more than a2 to 1 margin for an
extremely strong proposition (Dunlap 1987).

That these results were not a fluke can be
seen in another survey which asked if
respondents “think there is too much, too little,
or about the right amount of governmental
regulation and involvement in the area of
environmental protection.” In 1982, 35 percent
said there was too little; by 1986 those
believing there was too little had grown to 59
percent. Those responding “too much” shrunk
from 41 percent in 1982 to 26 percent in 1986
--again a 2 to 1 margin for the environmental
position (Dunlap 1987).

Through the years, fewer questions have
been asked directly about attitudes toward
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wilderness at the national level. However, one
study was done for the Western Regional
Council in 1978 by the fii of Yankelovich,
Skelly, and White. It found that 82 percent of
those surveyed “feel the government has a
responsibility to protect large areas of land for
wilderness and related environmental values’
(Yankelovitch 1978)).

The preceding year the American Forest
Institute commissioned a specia survey to help
guide its public affairs strategy. It posed a
question relevant to the tradeoff between
having commercia timber available for logging
versus wilderness. Those surveyed were asked
to choose between two alternatives: ". . .
increase the yield and sales of timber from
National Forests, or ... preserve these trees in
their natural state.” Sixty-two percent of the
public called for preservation, while only 28
percent called for an increase in timber sales.
Again, the public made the environmental
choice by a2 to 1 margin. In that same
survey, other questions asked revealed that
only 7 percent of the public felt there was “too
much” wilderness. Those making the survey
for the Institute concluded by saying: “Itis
obvious that opposing wilderness or other set
asides on the basis of lost timber growing
potential has no appeal to the public”
(American Forest Institute 1977).

It is usually assumed that those residing
in the localities near wilderness oppose its
protection. However, arecent stuady by
Gundars Rudzitis contradicts this view.
Finding that the 227 counties containing
wilderness in the United States are
experiencing more rapid growth than other
areas, he interviewed a cross-section of
residents in four typical counties of this sort.
He found that among those who had moved
there in the past decade, “environmental
quality, pace of life, amenity, and the
recreational factors are most often cited as
reasons why they moved to these counties.
The presence of wilderness is an important
reason why they moved ... and both migrants
and residents feel strongly about protecting
wilderness areas from any development”
(Rudzitis 1987).



Competing Forces

The decisions that Congress makes on
wilderness reflect not only public opinion but
the relative strength of the forces which lobby
for and against wilderness reservations. Over
the past decade, environmental groups have
been growing in size and strength. Both the
Sierra Club and The Wilderness Society have
doubled in size,. and other environmental
groups that participate in wilderness lobbying

ave been growing too (Dunlap 1987).
Moreover, public confidence in
environmentalists is high. One survey showed
them near the top of groups commanding
respect in American society. Oil companies
were near the bottom of the list. The survey
found that environmentalists were “ seven times
as popular as the major oil companies’
(Democratic National Committee 1982).

In the past few years, amost al industries
devoted to development of natural resources
have fallen on hard times. With the drop in
oil prices, the oil industry is in a depression,
with drilling activity down by 75 percent
(Famey 1987). Even if it revives somewhat, its
focus Is likely to be primarily on private lands
since 88 percent of the producible oil and gas
is thought likely to be found there. In any
event, over 100 million acres of Federal land
have already been leased for oil and gas
development (Wilderness Society 1982). The
uranium industry is near collapse, being unable
to compete with higher grade foreign ores
(Famey 1987). The Western coal industry also
is facing bleak times as demand has not grown
as was forecast and prices are half of what
they were a decade ago (Famey 1987). The
domestic hardrock mining industry is also
fading away, with the U.S. copper industry’s
market share only half of what it wasin 1970
Farney 1987). Only gold mining is showing
much strength.

The timber industry is still recovering
from its depression of 1982, and is absorbing
the lesson of having to give back sales on
which it overbid. The market could not support
the prices it paid in the late 1970’s. The
shakeout in this industry has reduced its budget
for government affairs and the number of
lobbyistsit fields. In the meantime, many
National Forest managers are trying to reduce
allowable cutsin light of environmental factors
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(including wilderness needs) as forest planning
struggles forward. Ultimately, all involved will
be mindful of the fact that 80 percent of the
commercial forest land in the country isin
private hands. Wilderness-type areas on public
lands are generally the least promising areas on
which to grow timber.

The grazing industry has also experienced
declining fortunes. Sheep numbers today are
less than one-third of what they were in 1960.
Cattle numbers have declined too, and again
deciders of public policy will recognize that 86
percent of the livestock production comes from
private lands (Wyant 1932).

Finally, one should note what has
happened under provisions of the Wilderness
Act that made concessions to commodity
interests. These provisions reflected concern at
the time that the claims of commodity interests
might have had more merit than was initially
apparent. Twenty more years was allowed to
file mining claims in wilderness. This period
came and went with no major discoveries
announced, and there was no successful effort
to extend the dispensation. The U.S.
Geological Survey was asked to study potential
wilderness areas to identify important mineral
potential; it found such potential in only 8
percent of the areas it studied. The President
was granted authority to permit water projects
to be developed in wilderness if he found an
overriding national need. He never has. Pre-
existing grazing permittees were allowed to
continue, but the number of such permittees
has declined.

The Record

-In response to public opinion and the
interplay of forces, the Con?r%s has in fact
increased the size of the Wilderness System
from about 9 million acres in 1964 to nearly
90 million acres today (a tenfold increase).
Reserved areas are found in 44 States and 9
States have their own systems $Pre£i dent’s
Commission 1987). It is not difficult to foresee
the system growing to include as many as 150
million acres (about 8 percent of the nation’s
land, including Alaska) and some suggest it
should grow to include nearly 300 million
acres (Flamm 1988).



Table 1. -- Wilderness Legislation and USDA Positions

Y ear FS recommendation Congress sincrease % increase
1981 no action _ —
1982 10,010 acres 2,943 acres +29.0%
1983 340,068 acres 25,506 acres +7.0%
1984 4503,045 acres 2,006,936 acres +44.0%
1985 3,260 acres 0 acres 0
Average increases: +41.8%

1 USDA Forest Service

The demand is certainly there, and the
Congress has shown a general wHImgness to
add more to the system than administering
agencies recommend. They are more
conservative than the Congress in iudgl ng what
is politically viable and good public policy. |
recall that one study of the 1970's found that
Congress on the average increased the size of
units added to the system by 25 percent above
what the agencies recommended. Datafrom
the first haf of the 1980’ s show that the

in for the National Forests has jumped to

y 42 percent (table 1) (USDA Forest
Serwce

Research is needed to put the whole
record since 1964 together by agencies.
Figures should be obtained on the original
agency recommendation for each unit, showing
the acreage put in the system by Congress and
the relative increase or decrease. The figures
should be organized by the years in which
Congressional decisions were made. This
information could be organized by States and
Regions aso to show trends in handling
wilderness questions. It would be interesting
also to examine trends in the number of units
added to the system enjoying local
Congressiona sponsorship. This information
could shed light on the changing popularity of
wilderness in the districts hosting the units.
This area of research could play an important
part in helping the Forest Service develop an
accurate appraisal of the political viability of

eJ)osm larger areas for wilderness in the
ectoral jurisdiction closest to its
operations.
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CONCLUSIONS

This paper suggests a series of inquiries
which could be pursued in greater depth to
assist agencies administering wilderness, such
as the USDA Forest Service, to develop
strategies to guide the process of making
recommendations on wilderness reservationsin
the future.

While the inquiries pursued here are
limited, they clearly suggest continuing public
demand for wilderness as a reflection of
cultural and socia preferences, and that
Congress is likely to ratify those ﬁreferences
by continuing to add acreage to the National
Wilderness Preservation System.

Each decision that Congress makes is

evidence of the value that American society

laces on having such areas preserved. The

act that none of these decisions has been

reversed later or even revisited suggests a high
degree of social consensus about the values of
adding areas to the wilderness system. The
strong demand and absence of any backlash
suggests that the process of enlarging the
system will continue and that arbitrarily halting
this process is not a socia option.
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COMPATIBLE AND

INCOMPATIBLE

INTERACTIONS BETWEEN RECREATIONAL
AND NON-RECREATIONAL
USE OF W ILDERNESS

Joyce M.

ABSTRACT

The non-recreationa Baspects of
wiBerness are an ebmententralto the \ery
conceptofw iliness, butone thatis a Mtoo
often onerboked and ignored.

INTRODUCTION

Federal lands managed by the Forest
Service, National Park Service, Bureau of Land
Management (BLM), and Fish & Wildlife
Service provide the widest possible
opportunities for dispersed recreation. Nowhere
is this more true than in wilderness areas,
which are oriented to primitive recreation and
the virtues of solitude. Because these areas
provide recreation that allows the user a hi ?h
degree of freedom of choice, the potential for
impact or incompatible interaction is high.

Can the recreationist and nature coexist
harmoniously in the wilderness? Yes. To do
so means first articulating the values
(recreational and non-recreational) for which
the area was set aside and then defining
recreation use in the context of protecting those
values. Without the first step, compatibility
determinations become extremely haphazard, if
they occur at all.

That in essence is the focus of my
presentation. To assess how recreation and
non-recreation values were managed in
wilderness, 1 randomly selected six wilderness
areas based on geographic diversity and high
recreation use: four are USDA Forest Service
areas. Dolly Sods, W. Va,, Monon?ahela
National Forest; Sandia, NM, Cibola National
Forest; Boundary Waters Canoe Area, MN,
Superior National Forest; Y ellowstone
Ecosystem, WY and MT. (includes Bridger,

Ke l*

Teton, Absaroka National Forests; two are
BLM areas; Table Rock, OR: Paria-Vermillion
Cliffs, AZ.

To determine what the wilderness values
were and what management actions were
proposed and implemented to preserve the
wilderness character, | looked at the legislation
establishing the area as wilderness, the
testimony and background documentation in
support of desi natl on (values), and finally, the
management plan for the area. What | found
wasn't encouraging. Most wilderness
management plans are so generic as to be
virtually useless.

It isarareto find any recognition of the
wilderness areas’ special values. Without this
information, | maintain the compatibility
question cannot truly be answered.

Before discussing my “findings’ for each
of these wilderness areas, let me set the stage
by briefing addressing the meaning of
wilderness, the tendency to overemphasize
recreation values in wilderness, and the
importance of the, wilderness management plan
in defining the values of an area.

SETTING TH E STAGE - TH E MEANING
OF W ILDERNESS

Let’s back up a moment and examine the
meaning of wilderness and how recreation fits.
As one colleague of mine in the Forest Service
stated: “ Wilderness is clearly a place where a
recreational experience can be found, but
wildernessis not a recreational area.”

Wilderness has always been intended to
be more than a place for recreation. In Aldo

* Executive Director of Will € H abitat Enhancement Councill Washington, DC
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Leopold’s land ethic, wilderness was “a model
of ecological perfection. Unmodified, wild
country assumed significance as ‘ a base-datum
of normality, a picture of how healthy land
maintains itself as an organism’"(Nash 1967).
He stated that recreation was not the only or
even the principal utility of wilderness (Nash
1967). Bob Marshall stressed the psychological
and esthetic importance of wilderness. Sigurd
Olson wrote of the scenic beauty and the
wildlife associated with the great silences of
land lying Northwest of Lake Superior (Olson
1982). The Wilderness Society was formed in
1935 “for the purpose of fighting off the
invasion of the wilderness and of
stimulating...an appreciation of its multiform
emotional, intellectual, and scientific values
(Nash  1967).

It is clear from the Wilderness Act’ itself
that recreation is but one value in the
wilderness setting. Wilderness implies an
absence of civilization. Man is but “avisitor”.
“Wilderness values are so fragile that even
appropriate kinds of recreational use detract
from, and in sufficient quantity, destroy
wilderness.” Using the area for recreation must
be done on wilderness' terms (Nash 1967). If
we are to define what constitutes compatible
and incompatible interactions between the
nature and our recreational use of it, we must
first describe the values (or character) of the
wilderness area. If we are to maintain the
wilderness character (where man is but a
visitor). then there is greater need for
specificity in the definition of uses and the
management prescription than may be the case
for other dispersed outdoor recreation uses on
public lands. Until the character and important
values of the area have been defined with their
locations, | maintain, you cannot determine
whether coexistence is possible.

THE RECREATION “TRAP”

We are finally beginning to realize that
wilderness provides a unique opportunity to
protect communities of species, total food
chains and ecosystems, in addition to geologic,
esthetic, historic and psychological values. Y et
we continue to place a singular value on
recreational use of wilderness. In most forest
plans anP/
area wil

specificity accorded the wilderness
generaly be stated in terms of
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recreation visitor days only. It isarare plan
that will contain a discrete listing of the
wilderness values with appropriate |ocations.
Why isit that we have placed so much
value on recreational use of wilderness, or
what | call the recreation “trap”? Firgt, it's
more difficult to define non-recreation values.
The concepts, as well as the inventory
methods, are in still in the developmental
phase. Second, existing recreation use patterns
by and large dictate the nature of management,
to the extent the wilderness is managed at all.
It's smply much easier to use recreation (a
definable use) to justify management action
which is basically responsive to an existing
use. Third, training programs which focus on
developing understanding and awareness of
non-recreational values for wilderness managers
have been minimal at best. Hence managers
attitudes will most likely be attune to the status
quo and past practices - recreational use.
Fourth, much of the use of a wilderness area is
for its recreational values - the enjoyment of
solitude, physical and spiritual renewal.

The recreation “trap” has always been
there. Nash states that in 1918 new ideas
about the nonmaterial values of the National
Forests were beginning to challenge the
traditional utilitarian objectives of foresters.
The National Park Service was attracting
considerable attention to parks as recreation
meccas for the newly motorized public, The
Forest Service, fearful of losing land, countered
by c?iVi ng unprecedented publicity to scenery
and outdoor recreation as major “products’ and
commissioned a study of the forests
recreational potential (Nash 1967). In 1938
Leopold expressed concern about the recreation
development focus in wilderness areas. We
have yet to commission a study of non-
recreation values or even require individual
forests to do so.

| shudder to hear Mike McCloskey
define wilderness for purposes of the
international inventory as an area through
which you can hike for two weeks without
ever crossing your tracks (McCloskey 1989).
It's a definition focused purely and smply on a
primitive recreational experience and accounts
for none of the other valueswhich a
wilderness area holds. It restates Leopold's
early definition but loses sight of Leopold's
own evolution toward a broader ecological
perspective of wilderness. Let us not deviate



from the definition in the Wilderness Act. It is
amore than satisfactory definition and
continues to serve us well.

The manager’s attitude is also a critica
factor, not to be overlooked. The perception of
incompatible recreation impactsis influenced
by the manager’ s possessive interest in the land
he manages, his resource management training
and experiences, the historic role of protection
responsibilities, and the mandate to provide a
wide spectrum oOf recreation opportunities
(Bauscher 1981). In the case of the Forest
Service the timber management experience
influences what will be viewed as an impact or
an incompatible use. In the case of BLM, it
will be grazing, minerals and land adjustment
experience. ~

Bob Lucas reminds us: “The tension
between recreation and regulation is intensified
in wilderness management. The Act defines
wilderness as an area that provides ‘ outstanding
opportunities for solitude or a primitive and
unconfined type of recreation’. The Act aso
requires managers to protect and manage
wilderness ‘so as to preserve its natura
conditions’- an almost impossible mandate if
uncontrolled recreational useis allowed”
(Lucas 1983). Y et how often do agencies
attempt to control recreation use?

The results of a recent telephone survey
(Reed and others 1989) reveal startling
information, if our goa isto preserve
wilderness values. Only 39 per cent of those
interviewed had a completed and approved
wilderness management plan. Only 39 per
cent were conducting any environmental
research studies (determining baseline data).
The remainder were not, and had not done so
for the past three years, Only 14 percent were
doing studieson use. Further, 70 percent did
not have standards below which changes would
be unacceptable.

Based on general correspondence in the
wilderness files that | reviewed plus the survey
results above, | maintain that incompatible
interactions between recreational and non-
recreational values occur all too often with
little remedial action or mitigation, Why?
Because the wilderness values or the
acceptable limits of change for the area have
never been determined. They are, in fact,
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enerally ignored. Without an examination of
the relationship between the wilderness area’s
values and the objectives of current
management, it will be extremely difficult to
define appropriate mitigation measures,
educational programs and management
techniques. So the standard for managing
recreational useisto+ it until thereis some
d%struction of the resource, then apply a band-
aid.

| am not sua?gestin that we ignore the
recreation as a value. In fact recreation may
rank high in thelist of values for which the
area was added to the wilderness system. My
concern is that the mgjority of the wilderness
management plans, to the extent they exist,
focus exclusively on existing patterns of
recreation use and fail to account for and
manage for all the values for which the area
was established.

How well are the Forest Service and
BLM doing in terms of ensuring compatible
interactions to the maximum extent possible?
The clue to how agencies view wilderness
values in the areas under their jurisdiction can
be found in policy statements, forest plans, the
management implementation schedules or
management plans, and in the attitude of the
local manager.

THE WILDERNESS MANAGEMENT
PLAN

In the new forest planning process with a
consolidated forest plan, that document alone
may contain the only management plan for the
wilderness area. There may not be any
additional prescriptions; if there are, they are at
the discretion of the manager.

In the Forest Service wilderness
management handbook, approved September
1986, the 6th wilderness principle states:

“ Management should be guided by objectives
established in Forest Plans.” There is no
requirement to prepare a specific management
plan for the area, nor to inventory or ask for
public input if a separate management
document is prepared, The handbook
recognizes that the basic purpose of a
wilderness management plan is to give a clear
picture of what the wilderness should look like



in the future, what management actions are
necessary to achieve this, and how the
wilderness management strategy deals with the
relationship between all wilderness
resources/values. The handbook does not
focus too much on developing isolated
management strategies for individua uses and
resources. The key elen::nts in the handbook
include recreation (2/3 of the text), range, fish
and wildlife, vegetation, and minerals.

The BLM Wilderness Management
Policy, issued in 1984, requires completion of
a management plan within two years following
designation of an area as wilderness. | believe
that requirement is a critical element in the
protection and preservation of wilderness
values. The plan-itself, based on the old Forest
Service MBO model (which the Forest Service
no longer uses), requires a statement of
objectives, a description of the current
sitvation, and specific management actions with
aschedule. Thisis accompanied by an
environmental assessment with a“ho action”, a
resource protection aternative, and arecreation
development and use aternative.

Let’s turn to the six wilderness areas to
see how the policy guidance is interpreted.

1. Dolly Sods, West Virginia, a
wilderness area of 10,215 acres, was
established by P.L. 93-622, commonly referred
to as the Eastern Wilderness Act, in 1975. It is
ahigh, wind-swept plain offerin? unique
vegetation, climate and animal life comparable
to what might be found in parts of Canada
with outstanding opportunities for nature study.
The 1975 Wilderness Act Statement of
Findings addressed the need for areas in the
East that are managed to promote and
pero|oetuate the wilderness character of the land
and its specific values of solitude, physical and
mental challenge, scientific study, inspiration
and primitive recreation. While Dolly Sods
shares al these values, because of its unusua
eglosystem, it has particularly high scientific
values.

The Monongahela National Forest Plan
was disappointing in its coverage of the
wilderness area, but not unique. First, asa
member of the public and one familiar with
bureaucratic documents, | had some difficulty
locating the section dealing with Dolly Sods
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wilderness. With the exception of the RVD
(Recreation Visitor Day) numbers listed for
each of the 5 wilderness areas within
Monongahel a, the management prescription
was so ?eneric that it would be applicable to
most wilderness areas around the country.
There was no mention of the unique natural
values which both Cranberry and Dolly Sods
share and which need to be protected. The plan
simply says “ Allow recreation use consistent
with protection of the wilderness attributes.”

Materials develoPed in 1969 by an Ad
Hoc Committee on Dolly Sods, recommending
the area’ s designation as wilderness, highlight
the scenic and ecological values of the area
and the need to protect and enhance these
values. The 1969 public comment discussed
the need to preserve wildlife habitat and
maintain low interaction among users, the need
for an expanded trail system, better signing and
more recreation information. None of these
were addressed in the forest plan.

In discussions with the staff on the
Monongahela Forest, 1 found that no inventory
of natural values exists. Fortunately, the
existing recreationa use pattern lies outside
what is considered the unique tundra-like
ecosystem area. But thisis accidental and not
planned, the result of existing use patterns.

The Forest anticipates initiating a LAC
(Limits of Acceptable Change) framework
study in 1988 which should provide better
definition of the important values of the area
and hence help define what may constitute
incompatible use. As aresult of a monitoring
study completed this year, the Forest intends to
conduct an assessment of what the recreational
user expects. The LAC framework study is not
mandated. The potential for incompatibility is
high until the LAC is completed and
appropriate management actions are in place.

2. BWCA (Boundary Waters Canoe
Wilderness Area), Minnesota, in Superior
National Forest was established as a rull
wilderness by P.L. 95-495in 1978. The
BWCA, an area with which | am personaly
familiar, has been studied more intensively in
terms of visitor use/carrying capacity than any
other wilderness area. The wilderness values
cited in the Congressional Record include: the
only lakeland canoe wilderness, a historic



portaging area, a remnant forest of “old
Northwoods’, wildlife (wolves are found in the
BWCA) and intact ecosystems. A 1981 Forest
Service briefing paper on the designated
wilderness gives priority to the non-recreational
values, stating that “ management emphasisis
on the protection and ﬁerpetuation of the
wilderness resource while allowing use and
enjoyment by the people.”

Because of intensive use (it is the most
heavily used wilderness), the need for a
management plan manifested itself well before
the consolidated forest plan process was
adopted. The 1974 plan, which superseded an
earlier version, has an updated 1981
supplement. Thus, the BWCA benefits from a
fairly detailed management action plan
identifying the critical values that need
protection and how they will be addressed. It
Is a precursor of the format used by BLM.

The management plan identifies various
elements: soil quality, water quality, vegetation,
fish, wildlife, wilderness, sensory, recreational
experiences. For each element thereisa
description of the existing situation, a statement
of assumptions, management direction, and
policies. The level of detail isstill general
enough to allow the manager sufficient
flexibility in implementation. Most important,
there is sufficient knowledge of the resources
values to enable prescriptions to protect those
values and to reduce the likelihood of
incompatible interactions.

In the House Committee hearings on the
BWCA, Congressman Sebelius, Kansas,
recommended to the Forest Service that it
“strengthen its commitment to make stronger
application of this (refers to al research on
use, attitudes, impacts) work to the
management of the area and to other
wilderness areas across the Nation. Of
absolutely critical importance is the
development and implementation of wilderness
carrying capacity thresholds and controls. It is
one thing to initially designate a wilderness,
but safeguarding its integrity in perpetuity does
not stop there. It is essential that appropriate
user limitations are recognized and adhered to
so that the wilderness qualities for which the
area was established are perpetuated
indefinitely for the sake of many generations of
users to come.” Sadly, that advice has gone

begging in al but afew areas, such asthe
BWCA.

By managing entry via each portal, the
Forest Service has made a serious effort to
maintain solitude and other wilderness
opportunities while limiting the sense of
regulation in the BWCA. There are wilderness
purists who would argue that such regulation,
trail construction and maintenance, fireplace
grates, and primitive privies are incompatible
with the wilderness resource values. I disagree
with that argument and maintain that thesc
facilities are necessary to protect the resource
and reduce incompatible interactions. The
mitigation plan for the BWCA provides solid
statements for why these “regulations and
facilities” are necessary. In my opinion the
management of the BWCA is unmatched
anywhere in the system. It is a model which
should be widely emulated.

The recreation mitigation plan calls for
designating campsites and controlling usersin
order to safeguard water quality and soil and to
keep campsites away from known raptor and
loon nesting sites.  The water component of
the management plan assumes that “ water
sensitivity to nutrient inputs will be a primary
factor in developing recreation use capacity
guides.” The related policy calls for locating
and constructingf needed sanitary facilities so as
to minimize pollution and contamination of
surface and ground water, and monitoring and
testing water quality on lakes and streams to
detect changes caused by recreation use; this
helps to determine visitor carrying capacity.
While this is hardly overly detailed or
constraining to the manager, it is sufficient to
indicate how the area will be managed to
protect the resource, as well as the user.

In summary, this is a management plan
which should serve as a model for other Forest
Service wilderness areas. The only other Forest
Service area | reviewed with a comparable
management plan was Sandia, in New
Mexico's Cibola National Forest. It isanew
plan, effective 1987.

3. Sandia was designated as wilderness
by P.L. 95-237, the Endangered American
Wilderness Act of 1978. Itsinclusion in the
wilderness system wasin large part due to a
concern that the Forest Service might allow



logging in the area. In testimony supporting
designation, the values cited included the
imBortance of the area as a scenic backdrop to
Albuquerque, recreational values for a maor
metropolitan area, and watershed. Recreational
use ranked high as a value. Each year the La
Luz Run, an annual competitive event that
redates the wilderness designation, takes place
In the Sandia Wilderness. The La Luz Run is
clearly arecreationa experience, but most
likely not a wilderness experience. In fact, it
may weli be an incompatible recreation use.

Section 1 of P.L. 95-237, states: “ These
and other undeveloped national forest lands
exhibiting wilderness values are immediately
threatened by pressures of a growing and more
mobile population, large-scale industrial and
economic growth and development and uses
inconsistent with protection, maintenance,
restoration and enhancement of their wilderness
characteristics.” Hence thereisan
acknowl ed?ment of the strong potential for
incompatible and conflicting uses in these areas
S0 close to urban centers,

The House committee report provides a
further clue to the values of this particular
wilderness. That report states that the
Committee expects the Forest Service to
maximize efforts to construct, maintain, and
improve trails and the trail system so asto
facilitate access and recreational use, as well as
to increase opportunities for high quality
wilderness experience for the visiting public.
The Committee report goes on to state that
Sandia is an important addition to the
wilderness system because it is readily
accessible to residents and visitors of alarge
metropolitan area, and because recreation useis
on the increase. Urban sights and sounds
heighten the public’s awareness and
appreciation of areas with outstanding
wilderness values.

Without delving further in the legidlative
history, one could reasonably argue that the La
Luz Run is a compatible use of the Sandia
wilderness given the strong emphasis on
recreation values for the Albuquerque public in
the legidative history.

4. The Yellowstone ecosystem includes
Y ellowstone National Park and a number of
nearby wilderness areas including Teton,
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Absaroka, Washakie, and Lee Metcalf; these
were early designations to the wilderness
system. The values cited in the original
wilderness designation files include big game
and other wildlife, unique geologic features,
spectacular mountain vistas, varied topography,
and historic fur trails.

The Y ellowstone ecosystem area is one
of the largest assemblages of wilderness
acreage in the lower 48 States. Is it managed
in aunified way to enhance those values,
which were identified well before there was a
Wilderness Act? No! Only belatedly have
areas been closed to recreational use to protect
the grizzly - the consummate incompatible
recreation/non-recreation interaction. Even so,
the grizzly usualy loses in a confrontation
with man. Management of this systemis
dictated largely by existing recreation use
patterns and by the outfitter and guide industry.
A comprehensive wilderness management plan
does not exist for the area.

In afirst step toward meaningful
management coordination, the involved Federal
agencies have recently completed an
Assessment of the Ecosystem. With respect to
management of the wilderness, the Assessment
points out only that the primitive character of
the area will be maintained, but thisis
nowhere defined. It states that the
opportunities for managers am: (1? to provide
for quality wilderness experience for an
increasing number of users; (2) to ensure
visitor use does not adversely affect the
wilderness resource (undefined); (3) to ensure
rules for visitors are reasonably consistent from
one area to another.

The Assessment is, according to one of
its architects, simply an aggregation of
information, a snapshot of what’s there. There
is no anaysis, no determination of what is
compatible and what is in conflict. Setting the
values has not been done. At this juncture
there has been no determination of what the
ecosystem should look like and what uses, and
where, are compatible with that vision. We
should applaud the desire and intent to move
to that stage of analysis; but we must aso
lament our failure in waiting so long.

That is not to say that no baseline data
exists. Y ellowstone Park benefits from the



efforts of some 150 independent researchers
each year. The Grizzly Bear Cumulative
Effects Analysis for the Greater Y ellowstone
areais now 90 percent operational.

Information on other “heroic wildlife” species
also exists. The Grizzly Analysis has brought
requests from the public for smilar information
on other species. The information data base is,
however, highly variable and developed as a
reaction to recreation overuse and misuse and
the needs of independent researchers.

According to one of the key Federal
managers in this area, when baseline data
exists, it is much easier to dictate a proactive
agenda that protects the wilderness resource
values, rather than waiting to develop a
reactive agenda in response to a crisis.
Hopefully, the Federal agencies responsible for
managing the Y ellowstone ecosystem will
3uickly move beyond the Assessment and

evelop the proactive agenda. There is,
unfortunately, no timetable that requires them
to do that.

Let us turn now to BLM, currently the
only land-managing agency offering specific
guidance on how to develop a management
plan for wilderness and requiring that it be
done. For those unfamiliar with BLM, the
agency istruly in itsinfancy with respect to
the wilderness desi g?nation and management
process. Hence, only a few examples of
wilderness management plans exist. The Table
Rock Wilderness Management Plan may be
considered the best example of a BLM
wilderness management plan at this time
because it covers al the values of the area,
contains considerable public input, and sets
specific objectives and management actions.

5. Table Rock, Oregon, wilderness was
established by P.L. 98-328, the Oregon
Wilderness Act, in 1984. The Act cites the
outstanding natural characteristics of the area.
The Senate Committee report comments that
Table Rock represents an ecol gc?ically intact
island with rare and endangered plants and
wildlife.

LAC standards were to be established for
each element by September 1986. Annual
monitoring of water, soil, vegetation, fish and
wildlife elements, as well as recreation, is done
to “detect changes before unacceptable
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conditions requiring remedial work are
reached.” The LAC standard setting isin
process, but not compl eted.

6. The Arizona Wilder ness bill, P.L.
98-406, added Paria Canyon -Vermillion Cliffs
Wilderness to the system. Values cited for
Paria in the Ie%islatlve history include the
unique red slickrock canyon, opportunities for
hiking and other primitive recreation; and for
Vermillion, scenic, wildlife, and archeological
values were noted. Both areas have specia
geologic and plant community values.

A management plan was completed for
Paria-Vermillion that has been criticized by the
Wilderness Society for: (1) failing to specify
what LAC field studies will be initiated for
which resources and when, and (2) developing
isolated, rather than integrated, management
strategies. This is an example of a plan which
may have met the requirements of the BLM
policy but where management commitment at
the upper levels was missing to ensure
implementation. This comment is made based
on my persona knowledge as Director of the
BLM wilderness effort for 4 years. The
commitment exists at the field working level, it
is not supported by management.

CONCLUSION

In summary, of the six plans, only two
Forest Service wilderness areas, BWCA and
Sandia, had detailed wilderness management
plans which provided a baseline against which
one could determine compatibility of values.
Both BLM areas had detailed wilderness area
plans, but in one the commitment may be
missing to implement it effectively. The Dolly
Sods qualified as having a management plan
under the rubric of the Forest Plan, but it was
S0 gfeneric as to be virtually useless. The same
applies to the wilderness areas of the
Yellowstone ecosystem.

A policy statement supporting the
development of a wilderness management plan
isacritical first step. However, without a
specific mandated deadline for completion of
the plan the policy is al too often ignored
following designation of an area. Existing use
patterns often dictate management to the extent
It exists at all. The requirement to complete a



wilderness management plan within a specified
timeframe, however, forces the manager to
identify and articulate the values for which the
area was included in the system, and to
manage for those values. There should be
provision for monitoring to ensure management
Is successful. The plan provides atool for the
public to use to ensure the manager is carrying
out his wilderness management mandate
responsibly.

The key to asuccessful plan are the
identification of wilderness values (including
those unique to that area), integration of the
elements into the action plan, and an
implementation schedule. As noted earlier,
Bob Lucas has pointed out that the tension
between recreation and regulation is intensified
in wilderness management. Thus, it is critical
to control recreation use with as little
regulation and as much education as possible if
one is to enhance the wilderness experience,

reserve wilderness values and ensure

armonious coexistence. This also means that
personnel must be available to implement the
plan and do requited monitoring. Otherwise,
Incompatibility and conflict are inevitable.

According to Dave Porter, BLM’s
Wilderness Management expert, al BLM
wilderness management plans to date recognize
there are other reasons for managing
wilderness besides recreation use. This results
from the wilderness specialists, involved public
and some managers recognizing that most
BLM wilderness areas are not just “recreation
play areas’. The plans recognize this, but only
time will tell if actual management practices
also reflect thisinsight. Because BLM has
lands “ where people are not”, the agency has
an opportunity to demonstrate excellent
management of the non-recreational wilderness
resources. Hopefully, it will rise to that
challenge.

Comprehensive wilderness management
plans, and proper implementation, updating and
monitoring of them will begin to assure the
compatibility of all uses and ensure that
recreational activity does not degrade the
wilderness character of the area. This requires
inventorying the area for its values and setting
up aschedule of actions to protect them The

sence of a plan increases the likelihood of
single use (recreation) management dictated by
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existing use patterns. Until wilderness
managers become more attune to wilderness
values and the need to ensure their protection,
the plan serves as the only tool the public has
to force managers to protect these values.

Once values are defied, the
compatibility question becomes clearer but no
less challenging to deal with. We are now
faced with the carrying capacity question, and
the problem of defining the limits of acceptable
change (LAC). The carrying capacity concept,
which was never fully utilized throughout the
Forest Service, has been replaced by LAC,
with its emphasis on the conditions desired in
the arearather than on how much use the area
can tolerate.

Completing the LAC framework for each
wilderness area is unfortunately not a
requirement for the Forest Service. It should
be. The guidelines are there, examples of well
defined management plans exist, but the
concern for managing the wilderness resource
is still far from being of paramount
importance.

Until we begin to recognjze a wilderness
ared’ s special values, we will be hard pressed
to answer the compatibility question. The
BLM requirement to do management planning
for each areais commendable. The Forest
Service should follow suit with a requirement
to complete a LAC framework for each
wilderness area. The BWCA management plan
provides an excellent model. To permit a
National Forest to pass muster with a generic
statement “to encourage good things and
discourage bad things’, such as exists for
Dolly Sods, is unfortunate.

Those ardent framers of the Wilderness
System eloquently argued for protection and
preservation of the wilderness resource. The
wilderness resources' very existence depends on
such protection and preservation; the public
needs it; and future generations deserve it. A
ﬁlan defines what needs to be preserved and

ow. We can afford to do no less. We will
then be on the way to developing an
environmental ethic that respects al the values
of the wilderness while permitting us to enjoy
its benefits.
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TH E FUTURE W ILDERNESS SYSTEM

Barry R. Flamm*

Itwoull promise us a more serene and
confidentfuture ifatthe startofour sixth
century of residence in America, we began to
Istn to the bnd and hearwhatitsays, and
know what itcan and cannotdo.

W alhc Stegner (1981)

INTRODUCTION

Since the end of the 19th century,
various efforts by States and the Federal
Government have led to land designations
providing various degrees of protection to wild
resources. The establishment of Y ellowstone
and Y osemite National Parks and New Y ork
State’ s Adirondack Park, as well as
administrative primitive and wilderness
designations by the Forest Service, serve as
notable examples.

It was not until after the mid-20th
century, however, that the United States
pronounced an official national policy on
wilderness. Congress enacted legislation--the
Wilderness Act of 1964 (P.L. 88-577)--that
created the National Wilderness Preservation
System.

The Wilderness Act immediately
designated 9.1 million acres of National Forest
land in 54 areas. Previoudy, these lands were
classified as wilderness, wi?:j, and canoe areas.

The Wilderness Act also directed a
review of 34 National Forest primitive areas,
totaling 5.4 million acres, and roadless lands in
National Parks, monuments, Nationa wildlife
refuges, and game ranges to determine the
suitability of each areafor preservation as
wilderness. In 1976, Congress required a like
review--under the Federa Land Policy and
Management Act--on lands administered by the
Bureau of Land Management.

State and local Governments also have

the opportunity to set aside areas of land to be
preserved in their natural state and managed as
wilderness. Nine States have established
wilderness systems within their boundaries
totaling more than 1.7 million acres and at
least five areas (Nationa Areas Journal, 1984).
California, with two areas totaling 97,000
acres, and New Y ork, with 16 areas totaling
approximately one million acres, are the only
States that incorporated the Federal standards
for wilderness. Ei?hteen other States have
passed wilderness legislation or already
contained designated areas that do not meet the
Federal standards but do preserve landsin a
natural condition (RARE Il EIS 1979?. Soper
and Humke have further described de facto
wilderness systems owned and managed by
States and by private nonprofit organizations
and land trusts. (Soper and Humke, 1988).

At present, the Wilderness Preservation
System includes 88.8 million acres. Nearly
two-thirds of these lands are found in the great
expanses of Alaska; 32.2 million acres are
located in the contiguous 48 States and Hawaii.
Y et despite this commendable commitment to
land preservation for future generations, the
finite wilderness resource on al land
ownerships has decreased in quantity and
quality. During the last 25 years, millions of
acres of wildlands were lost to development in
this country. The quality of wilderness
decreased through pollutants such as acid
deposition and under the impacts of grazing,
mining, and visitation. In addition, profound
ecologica changes and perhaps direct effects
on our biota are occurring as tropical forests
around the world are destroyed. Predicted
global climatic changes in the next century--a

irect result of tropical forest liquidation and
air pollution--may be the biggest threat of all.

Americans currently enjoy the benefits of
de facto wilderness from wildlands not yet
roaded and devel oped. These lands provide

*QiefForester, The W iBerness Society, W ash ington, DC.



enormous ecological services, such as
watershed and airshed protection, and serve to
enlarge the effective size of protected areas
such as designated wilderness, National Parks,
and wildliferefuges. But these lands will not
long survive in an undeveloped state without
affirmative action. Opportunities for
preserving wilderness values in the United
States are limited. Only an estimated 7 percent
of the Nation’s land outside Alaska remains
undeveloped, increasing to 16 percent when
Alaskaisincluded.

| argue that the most effective means of
preserving pristine lands is congressional
designation of wilderness. While wilderness
areas are frequently portrayed by friend and
foe alike as smply primitive recreation areas,
others have long recognized the wide array of
values that wilderness offers. Indeed, the
Wilderness Act acknowledges that wilderness
“may also contain ecological, geological, or
other features of scientific, educational, scenic,
or historical value.”

Therefore, | am pleased to present this
paper on the additions that are essential if the
Wilderness Preservation System is to fulfill the
entire range of non-recreational needs in the
future. | congratul ate the Forest Service and
the organizers of the colloquium for their
recognition of the broad importance of
wilderness and for this first-time effort to
collect information on the non-recreational
values of wilderness for the upcoming
Resource Planning Act Program assessment.

NON-RECREATIONAL VALUES OF
WILDERNESS

Inwiliness is the presenation ofthe
worHl.
Henry David Thoreau (1862)

The preservation of wildness is an
essential form of land stewardship, providing
tremendously important societal benefits
beyond recreation. Among those are biological
diversity, geological and watershed protection,
scientific opportunities, and other values as
discussed below.

Biological Diversity

The estimated 30 million-plus species on

Earth constitute a genetic resource that is the
most valuable and irreplaceable resource we
have. Once logt, it is gone forever. Yet
humans are wasting and degrading this genetic
reservoir that provides food, clothes, clean
water, energy, building material, medicines,
Bsychol ogical well-being, and many other

enefits. Simply put, unless we dramatically
alter current practices, the Earth will certainly
lose alarge share of its species during our
lifetime. Biological diversity is also being
seriously affected through the loss of diversity
within species (genetic loss) and the
destruction of ecosystems.

Before solutions to the loss of biological
diversity can be achieved, we must have a
more complete and widespread understanding
of what biological diversity is. In basic terms,
biological diversity isthe diversity of life. It
encompasses these related levels of diversity.
First, ecosystem diversity, defined as different
physical settings containing distinctive but
Interacting communities of species. Second,
species diversity or species richness--the most
commonly used form of the term biological
diversity. It refers to the number of different

ecies that share the planet. Third, ?enetic
Iversity which is the genetic variability that
exists among individuals of a species. Genetic
variation affects the ability of that species to
adapt to environmental changes.

Wildlands are necessary to the
conservation of biological diversity.
Experience has shown time and again that
human manipulation of the environment fails to
ensure diversity at its three basic levels. In
fact, preserving intact representatives of each
native ecosystem to allow for natural
ecological functions should be a primary
objective of the National Wilderness
Preservation System. It is estimated that 157
of the 261 ecosystem types in the United
States are currently included in the wilderness
system (Davis 1987), but they may not be
sufficiently represented or large enough to
sustain al species populations.

A second important objective should be

the preservation of species that are dependent
on wildlands for all or part of their lives.
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Such species exhibit great differences in their
abilities to tolerate human disturbance. Some
disturbance-sensitive species, such as the
ivory-billed woodpecker, require vast expanses
of undisturbed forest. The Northern spotted
owl is equaII%/ Parti cular, requiring Iar?e areas
of old-growth forests--primarily Douglas-fir--to
survive. Restoring grizzly bear, mountain lion,
and wolf populations to parts of their former
range rec;ui res large undevel oped areas.
Practically speaking, the National Wilderness
Preservation System is not now--and may
never be--of sufficient magnitude for the
long-term survival of these species. Therefore,
wildland areas must be combined with other
lands on which activities have been designed
or restricted so as to meet those species’ needs.

Finally, wildlands preservation plays a
critical role in genetic conservation. Although
gene banks, gardens, and zoos are a limited
means in genetic conservation, in sity methods
provide the only reasonable, cost effective
solution on the broader scale. Plant and
animal species existing in their natural habitats
have been vital to the development of drugs to
fight heart disease, of antibiotics, anti-cancer
agents, hormones, and anticoagulants. More
than 40 percent of modem pharmaceuticals are
derived from natural substances; yet, only one
percent of known plant species has been
studied thoroughly for human benefits. The
genetic reservair is critical for future food and
fiber supplies, not only for new crops but to
“revitalize” existing commercial species.

To paraphrase Aldo Leopold, wilderness
serves acrucia role g?/ allowing us to save
some of the ecological pieces as we tinker
wholesale with our natural environments. As
private lands are developed and modified and
as unprotected Federal lands are progressively
roaded, Iogiged, and mined, the need for
permanently protected wilderness increases.

Geological Features

“Geo bgic and knd form features are
evidence ofthe historica Horces thatshaped
the evo liion of IMing organism s and can
promde insigh tinto pastenvironments . ..."
(Juday 1987).
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Outstanding and representative natural
geologic features should be preserved as an
important part of our National heritage. Of
course, geologic features are closely related to
biological diversity. Wilderness designation
provides protection for these features.

Watershed Protection

The value of wildlands for watershed
protection is undisputed. In the Western
United States, for example, the mgjority of all
flowing water used by industry, municipalities,
farmers, and ranchers originates on public
lands--most often on wildlands.

Foresters and other resource managers
many times argue that they can manage a
watershed better than nature. However, a
considerable body of research and experience
demonstrates the values of undisturbed forests
in providing high-quality water with the added
benefits of low cost and naturally regulated and
modulated flows.

There is little doubt that resource
extraction activities can disturb natural
waterways in such a manner as to cause
disastrous effects on water quality and aquatic
habitats. A classic case involves the South
Fork Salmon River on the Payette National
Forest in central 1daho. Once one of the most
important SEaWni ng areas for summer chinook
salmon in the Pacific Northwest, the South
Fork contributed 55 percent of the entire
Columbia River basin summer chinook
population. The river produced approximately
50,000 adult chinook annually, of which
10,000 later returned from the Pacific Ocean to
spawn. During the early 1960’s, more than 30
percent of Idaho’s chinook salmon angling
occurred on the South Fork.

This river has been severely impacted by
timber management practices. The South Fork
drainage is located atop the Idaho Batholith, a
highly unstable and erosive granite formation
that underlies much of central I1daho and
extends into Montana. In the mid-1960'’s,
heavy rains fell on the winter snowpack,
causing a massive washout of Forest Service
logging roads and clearcut areas. The washout
dumped tons of sediment into the South Fork,
smothering fish spawning and rearing gravels



and devastating the fishery. This disaster
caused population numbers of anadromous fish
to decline drastically, The South Fork
drainage was clos_ec{ to further logging for a
decade during which time the river sIowI?/
be%an to cleanse itself of the sediment. In
1978, the Forest Service resumed |ogging on a
limited basis, These logging activities were
again halted after monitoring reveaed
increasing levels of sediment in theriver.

Today the South Fork, a fishery once
valued at $100 million, has a fraction of its
former capacity to produce fish. Only about
7,000 summer chinook smolts are now
produced annually, with as few as 300 adults
returning from the Pacific Ocean to spawn.
Federal officias have considered nominating
the South Fork’s salmon and steelhead

opulations for listing under provisions of the
ndangered Species Act.

~ The Forest Service has recognized that
wilderness management provides the greatest
opportunity to protect and improve fish habitat
in the South Fork. In its draft management
plan for the Payette National Forest, the
agency explained:

A major opportunity existsto
improve anadromous fish habitat in
the South Fork Salmon River.
Near natural habitat potential could
be achieved by decreasing existing
erosion and sedimentation and
protection of habitat by wilderness
designation and Wild and Scenic
River designations. Fish habitat is
maximized within naturally
functioning ecosystems, in which
fish evolved or were created. The
adaptation process, which has
occurred over millennia, cannot be
improved upon by relatively short-
term human strategies. Therefore,
wilderness designation or Wild and
Scenic River designations, which
rotect the integrity of naturally
unctioning ecosystems to the
greatest extent possible, have the
Iindirect benefit of being optimal
from afish habitat management
standpoint. (USDA Forest Service,
198%).
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Unfortunately the final forest plan for the
Payette doesnot reflect this policy.

In addition, research in the Pacific
Northwest has demonstrated that undisturbed
old-growth forests produce the hi ghest quality
water for human consumption and that streams
free of sediment are prime anadromous fiih
spawning areas. (Maser and Trappe 1984;
Mastrantonio 1987). From mountain tarns to
ovefflow river bottoms and from bubbling

|acier-fed brooks to braided river deltas, the

iverse nature of and benefits to humans from
untainted, free-flowing, and healthy watersheds
cannot be overstated. Protection for reasonable
portions of these systems relieves humans from
the onus of attempting to artificially duplicate
literally hundreds of within-system functions,
Cleansing water, supporting complex wildlife
systems, trapping and modifying chemical
concentrations, recharging underground
systems, regulating annua water regimes,
recreation for man, and esthetics are dl natural
contributions of watersheds. Clearly the
dilemmas of Southern Florida and the
everglades system indicate that nature is far
better and more cost effective at operating
watershed functions.

One of two original purposesin
establishing the National Forests was the
protection of watersheds. In the East, one of
the central aims of the acquisition of the
National Forests under the 1911 Weeks Act
was to protect watersheds. Through a series of
improvements in clean water and other related
legislation, the American public has
demonstrated its commitment to quality water
for human consumlonon, wildlife, and
recreation use, Wilderness designation
continues to offer the surest long-term

rotection of watersheds at the lowest cost.
ost of the National Forest roadless lands
could be justified for addition to the wilderness
system based solely on their importance to the
pra?tectl on and maintenance of high quality
waters.

Science

A most obvious non-recreational benefit
of wilderness is its ability to provide
benchmarks for scientific research, applied
forestry, and agriculture. Inthis sense,



wilderness is like a trust fund for the future,
holding answers to questions we have not yet
learned to ask. As examples, the study of any
species in its natural, undisturbed habitat
contributes to a more intelligent management
regime for the species elsewhere. Thisis
particularly important for forestry and wildlife
management. Wilderness watersheds, in
addition to the benefits | noted above, aso
establish a benchmark against which to judge
the impacts of development activities
elsewhere. Wilderness waters are being used
to conduct important studies on acid
deposition. Because these waters are largely
free of disturbances caused by human activity,
they can provide vitally needed base-line data
about the effects of atmospheric pollution.

Wilderness-offers a tremendous
opportunity for the study of patterns of
disturbance and recovery. Asa USDA Forest
Service scientist has noted, “ Wilderness
ecosystems are unique in their scale and in
their degree of naturalness, which provide
people with unique opportunitiesto learn.”
(Franklin 1987)

Heritage, Educational, Cultural,
Psychological, and Spiritua Vaues

Wilderness has been amajor forcein the
development of the United States. It has been
a source of important cultural differences, and
even today is viewed differently by individuals
and cultural groups. Native Americans
traditionally and now see the natural world
unlike European settlers and their descendants
seeit. Chief Standing Bear of the Ogalala
Sioux made this clear in reference to contacts
with white civilization: “ We did not think of
the great open plains, the beautiful rolling hills
and the winding streams with tangled growth
as wild. Only to the white man was nature a
wilderness and . . . the land infested with wild
animals and wge people” (Nash 1982). The
“wildness’ shaped those who colonized North
America and helped form the National
character. Rod Nash describes this history and
has concluded it is a source of our democracy.
Remaining wildlands have enormous
importance for the preservation of Native
American cultural and spiritual values and for
saving a microcosm of what shaped the
heritage of the United States. Today’s
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wilderness continues to shape our National
development and is widely heralded and
sometime used to develop leadership, personal
confidence, and socia skills and to ingtill a
sense of pride and respect for our natural
resources.

In addition, wilderness is believed by
some professionals and lay people alike to be
important for mental health and well being.
Just the mere presence and availability of
wilderness may have psychological benefits.
Wilderness experiences increasingly are used
for therapeutic reasons and to help correct
socid disorders.

Esthetics

Natural, undisturbed landscapes have a
special beauty and inspire awe in ways that
cannot be duplicated by the works of humans.
The National Wilderness Preservation System
contains many examples of such landscapes
and should encompass even more of the
Nation’s scenic wonders. But alandscape does
not have to be spectacular to be estheticall
pleasing. Wilderness should protect both the
grand and the simple natural land forms of the
country.

Moral

All the wilderness values discussed to

this point have a decidedly anthropogenic

proach or bias. However, there are those
who believe that nonhuman life and wild
ecosystems ssimply have aright to exist. The
basic intuition is that all organisms and entities
are equd in intrinsic worth (Devall and
Sessions 1985). No conventional economic or
biological analysis will encompass this
concern. It ismore areligious belief or an
article of faith such asisfound in the thinking
and writing of the “deep ecologists.”

THE FUTURE WILDERNESS SYSTEM

Preserving wilderness to protect the
values and insure the benefits described above
isaconsiderable challenge. Indeed, there are
some who would claim that we have aready
“locked up” enough lands in the United States.



My own experience and research leads me to a
different conclusion.

A quick review of the present wilderness
system makes it clear that additional wildland
ﬁrotection is necessary to meet the challenge |

ave defined. First, only 4 percent--88.8
million acresin 463 areas--of the U.S. landbase
isincluded in the National Wilderness
Preservation System.” Four Federal
agencies--the National Park Service, USDA
Forest Service, U.S. Fish and Wildlife Service,
and Bureau of Land Management--oversee the
lands in the system.

Approximately 16 percent of the Nation
remainsin arelatively natural, roadless
condition. However, these wildlands are not
distributed on an even basis in the
geographical sense. Most are located in
Alaska and in the 11 Western States.

Table 1 and figures 1 and 2 show the
amount of Federal designated wilderness by
Federal land system and give estimates of
acreage with the potential for inclusion in the
wilderness system.> Acreage figures tell us
little, though, about the quality and types of
lands preserved as wilderness today. Idedlly, a
full range of functioning, intact ecosystems
should be protected. But, as George Davis
reports in using a refinement of the
Bailey-Kuchler ecosystem approach, only 157
of the country’s 261 ecosystems are now
represented in the National Wilderness
Preservation System. | believe that many of
these ecosystems are under-represented with
respect to both their size and quantity.

In other words, simply saving
“representative” ecosystemsis not sufficient.
Indeed, size may be the most important factor
in conserving biologica diversity. Island
biogeographic theory and site specific studies
provide tools to estimate the relationship
between species and areas. Therough ruleis
that a tenfold decrease in area corresponds to a
halving of the equilibrium number of species
present (May 1981 p. 231). This estimate
indicates we can eventually expect a significant
loss of species dependent on wildlands in the
United States, considering that only 7 percent
of thelandbase on the contiguous 48 Statesis
wild.
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As to quantity, redundancy of
representation is essential insurance for the
future. One cannot assume that all species
within an ecosystem are randomly and
uniformly distributed. We could miss entire
species or certainly key genetic variants if we
preserve only one of several like ecosystems or
fail to establish a properly designed
macroreserve. Replications of smilarly
functioning ecosystems would provide a safety
net for little known invertebrate animals and
nonvascular plants, some of which could be
serio)usly endangered (Wilcove and Flamm
1986).

In addition, greater consideration must be
given to the problem of habitat fragmentation.
When continuous habitats are fragmented,
some habitat islands will be unable to support
viable populations of certain species. This is
often the case for animals requiring large areas
for surviva such as the grizzly bear. A single
grizzly in the Y ellowstone ecosystem might
range over an area up to 3,000 square
kilometers. Species with large area
requirements can be very difficult to conserve;
yet they are often the ones most in need of
protection (Norse and others 1986).

One solution is to ensure that each
eco-region (as defined by Bailey) contains at
least one “ macro-wilderness’ as a haven for
those species requiring large areas. Properly
managed, these large areas will provide a
protective umbrella for many species. To
achieve macro-wilderness, existing wilderness
areas could be enlarged by adding adjacent
roadless areas. In some cases, two or more
wilderness areas could be joined by restoring
roaded lands that link wilderness areas. The
effective size of these macro-wildernesses
could be further increased by restricting land
use activities in areas adjacent to the protected
areas. It is clear that such a solution to the
problems caused by habitat fragmentation will
require a high level of coordination between

rivate and public land managers, including
oreign Governments.

The Wilderness Society has proposed a
macro-reserve management approach for the
Greater Y ellowstone Ecosystem (Wilderness
Society 1986). This region consists of all or
portions of the Gallatin, Custer, Shoshone,
Bridger-Teton, Caribou, Targhee, and



Table 1. -- Designated wilderness and potential wilderness by federal land system (millions of

acres)

Other 49 States

Alaska (Excluding Alaska) Total United States
Desig- Desig- Desig-
Poten-nate Poten- nate Poten- nate

Federal Land System tial (NWPS) Total tial (NWPS) Total tial (NWPS) Total

National Forest System 120 55 175
National Park System 190 324 514
National Wildlife

Refuge System 58.0 187 76.7
Public Lands (BLM) 75.0 00.0 75.0

Total Four System’ 1640 56.6 220.6
State System Equivalent
to Nationa System

Total Acreage 379.1

41.0 26.8 67.8
6.0 44 10.4

50 06 5.6
500 04 50.4

102.0 32.2 134.2
11

1902.0

53.0 323 85.3
25.0 36.8 61.8

63.0 193 82.3
1250 04 1254

266.0 88.8 3548
11

2281.1

! Figures may not add to total due to rounding.

Table 2. -- A proposed future national wilderness preservation system (millions of acres)

Other 49 States,
Puerto Rico, and
Federal Land System Alaska Territories Total
National Forest System 15.0 50.0 65.0
National Park System 514 10.4 61.8
National Wildlife
Refuge System 76.7 5.7 82.4
Public Lands (BLM) 50.0 25.0 75.0
New Areas 0.0 90 9.0
Total (rounded off) 193.0 100.0 293.0
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Figure |.--Wilderness Today (Total United States)

Wilderness

3.9%

Roadless Public
11.7%

Other
72.2%

Source: The Wilderness Society

Figure 2.--Wilderess Today (Excluding Alaska)

Wilderness 1.7% Roadiess Public 5.4%
: Roaded Public 9.5%

Other 83.4%

Source: The Wilderness Society
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Figure 3.--Future Wildemess (Total United States)
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Source: The Wilderness Society
Figure 4.--Future Wilderness (Excluding Alaska)
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Source: The Wilderness Society
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Beaverhead National Forests; Grand Teton and
Y ellowstone Nationa Parks; the National Elk
Refuge; and Red Rock Lake and Gray’s Lake
National Wildlife Refuges. In the Greater

Y ellowstone Ecosystem, the opportunity exists
to link together critical Federal wildlands,
creating a macro-reserve that may well be
essential to the long-term health of the
ecosystem and the creatures it harbors.

Examples of other candidate macroreserves
are:

1. Appalachian Mountains- encompassing
the Chattahoochee, Cherokee, and
Nantahal a-Pisgah National Foreststo the South;,
the Great Smoky Mountain National Park; and
the Jefferson, George Washington, and
Monongahela National Forests and Shenandoah
National Park to the North.

2. Northern Great Lakes - comprised of
Voyageurs National Park; the Superior,
Chequamegon, Ottawa, Nicolet, and Hiawatha
National Forests; the Seney National Wildlife
Refuge; and Quantico Park in Canada.

3. Northern Continental Divide - including
the Flathead and Lewis & Clark National
Forests, Glacier-Water-ton Nationa Park, Swan
IRi\éer Nationa Wildlife Refuge, and adjacent
ands.

4. Pacific Forests - from Northern
California through British Columbiato
Southeast Alaska (requiring severa
MaCroreserves).

5. Arctic Region - preserving the Brooks
Range, the South slope tiaga forests and
portions of the coastal plain, Arctic National
Wildlife Refuge, and Canada’ s Northern Y ukon
National Park.

6. Colorado Plateau - encompassing the
physiographic province located in Utah,
Colorado, New Mexico, and Arizona (bordered
to the North by the Uinta Mountains, to the
East by the Southern Rocky Mountains, to the
South by the Mogollon Rim, and to the West
by the Hurricane and Wasatch faults).

Despite the rapid pace at which wild areas
are disappearing in the United States, | believe
there are sufficient wildlands available in
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Alaska and the Western States to meet most
ecosystem protection needs and to preserve
areas of sufficient size to conserve most
species. The Great Plains and much of the
East present different conservation challenges.
Cooperatively managed protective systems will
be necessary and new acquisitions for units
such as the Tallgrass Prairie National Park and
for linkage areas will be required.

Inclusion of the remaining ecosystems not
found on Federal lands would require a large
land acquisition program and commitment by
States for protection of the lands under their
jurisdiction. A report to The Nature
Conservancy nearly a decade ago stated that
“asof April 1, 1978, 69 ecosystem types
appeared to have no definite Federa protection.
Thetop 11 Statesin terms of the number of
Federally unprotected major ecosystems which
they contain were as follows: Texas (14);
Oklahoma (10), California (9); Minnesota (6);
and Florida, Illinois, lowa, Michigan, Missouri,
Nebraska and Wisconsin (5 each).”
(Crumpacker 1979) Further study should be
made of the opportunity and legislation
requirements to complement the National
Wilderness Preservation System with State
wilderness systems.

SUMMARY CONCLUSIONS

Alaska.--Alaska is one of the few places
remaining in the world where all of the values
associated with wilderness still exist and where
we have an opportunity to protect large and
complete ecosystems for the future. Because
of the fragility of the Alaskan environment,
any development must be done with extreme
care. The biological needs of the large
Alaskan mammals and other migratory species
require large undeveloped areas. Alaska has
very diverse geology and some very dynamic
environments that also require protection.

For these reasons, | recommend that
approximately one-half of Alaskan lands
remain forever wild.

Contiguous United States--Designated and
de facto wilderness in the contiguous 48 States
falls short of the aggregate needed to insure
biological diversity in the long term and to
meet other needs. In addition, the wilderness



resource is inadequately distributed,
concentrated in the Western United States. An
estimated 104 ecosystems are not represented
in the National Wilderness Preservation
System. Some of these “ missing ecosystems’
may occur on State or other Federal lands.
These ecosystems should either be transferred
for inclusion in the system or provided with
comparable long-term protection under other
authorities. Many of the missing ecosystems
will require acquisition and subsequent
restoration.

Islands, Aquatic and Underground
Ecosystems. --Most islands under United States
sovereignty have been greatly modified. Y et
each has uni gue and important ecosystems, |
believe that all of the remaining undevel oped
lands on these islands should be protected.
Representative aquatic and under-ground
ecosystems should also be protected and
included in the National Wilderness
Preservation System.

Ecoregion and Ecosystem Representation, --
Ideally each ecoregion (Bailey) should include
at least one macro-wilderness within a larger
macro-reserve complex. The system should
include three to five representatives of each of
the ecosystems (Davis 1987). Ecosystem
redundancy is needed for geographic and
genetic representation, as Insurance against
catastrophes, and for inclusion of all narrowly
confined insular species. Ecosystem
representation should also ensure representation
of many of the Nation’s geologic features.
However, it will not completely capture the
geologic component of our natural heritage. A
geologic classification system should be used
to identify features that may have been missed
by the ecological approach. Such a
classification system was developed in 1978 by
a panel of professional geologists. The system
is process-oriented to provide a means of
classifying al geologic features of possible
National, State or loca significance. The
classification system can be used in connection
with the ecological systems (Spicer 1987).

A Nationa Wilderness Preservation
System that adequately protects natural
diversity can be expected to satisfy most of the
other non-recreational needs wilderness
provides. Lands that were excluded from the
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above approach should be included on a
case-by-case basis.

It is my belief that these wilderness values
warrant protecting forever in awild State at
least § percent of the lands of the coterminous
United States and 13 percent of United States
lands overall, (as shown in table 2, figures 3
and 4, a Future Wilderness System).
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TH E NON-RECREATIONAL USE OF
W ILDERNESS IN TH E
INTERNATIONAL CONTEXT

George N. Walhe and H aroll K. Eidsvik *

ABSTRACT

Itisin the dewe bping countries thatthe
non-recreationa Buses and benefits of
wiBerness hawe added significance. Itis these
benefits that provide the most convincing
argum ents for wildland protection and
management This is especialll true in
countries where basichuman needs are sti Mat
the top of the agenda and where the
recreationa Buse ofw i Berness is, for the m ost
part,a new or a foreign idea. This paper
begins w ith a generalldiscussion of the concept
of ‘willerness”asitre htes to the worll
beyond our borders;goes on to exam ine the
extentofthe worlis will hnds, inchiding an
estimate ofwhich mighthe said to haw
“wiBerness quallty”; then describes why the
non-recreationa Ibenefits are so im portantfor
countries thatare trying to protctand
manage their will hnds.

TH E INTERNATIONAL
UNDERSTANDING OF W ILDERNESS

Not long ago the concept of wilderness
was, in the words of Roderick Nash, a“full
stomach phenomena’ (Nash, 1978). It was the
invention of afew developed countries that
were blessed with abundant natural resources
and who had attained a high standard of living.
These countries, it was thought, were the ones
who could afford to set aside such aress.

This attitude has begun to change and the
concept of wildernessis now frequently
discussed in international circles In a serious
and considered way. Even in developing
countries that lack organized environmental or
recreational constituencies, there is a growing

awareness among decision makers about the
importance of wilderness protection. This
awareness is usualy linked to concerns about
things like watershed management, biological
and genetic diversity, and the protection of
endangered species, which are now topics that
are difficult to escape if oneisinvolved in a
country’s development. This understanding has
been fostered by those agencies (AID, CIDA,
GTZ etc.) offering development assistance, the
efforts of organizations like The International
Union for the Conservation of Nature UCN),
programs like The United Nations Man and the
Biosphere (MAB) and the World Wilderness
Congress -- among others.

While wilderness protection is an objective
of wildland managers worldwide, few countries
have chosen to designate wilderness through a
legal process. As of this writing, Canada,
Australia, New Zealand and South Africa ate
the only countries besides the United States to
have wilderness legislation and some of that is
at the provincia or state level. Protected areas
with limited resource utilization, however, exist
in 125 of the world’s 160 countries JUCN
1985). “ Wilderness’, in the international
context, more often than not, refers to the
wildlands within these protected areas that
have “ wilderness characteristics’.

Even though the term “ wilderness’ is used
more frequently among members of the world
conservation community, it is still infrequently
used elsewhere. There are problems with the
translation of the word “ wilderness’ into
languages like Spanish and French (Dourjeanni,
1984), and words like “ wildland” or “wild
area’ (“areasilvestre’, "aire sauvage’) are more
understandable and used more often.

* Facully Associate, Dept of Recreation Resources and Landscape Architecture, Cobrado State University,
Fort Co Mns, CO ; Chairm an, Com m ission on NationalParks and Protected Areas Internationa BUnion for
Consenation of Nature and NaturaBResources, O ttaw a, O ntario.



The World Wilderness Congress has given
wilderness a formalized international platform.
It has dealt with the concept, the reality, the
difficulties and the need for wilderness. In
spite of many cultural differences, each of the
four World Wilderness Congresses has worked
on a definition of wilderness that is acceptable
to the world community. The most recent
Congress adopted the following revision of
previous definitions:

“Wilderness is an enduring natural
resource which provides opportunities to
obtain those pristine elements which
comprise the spiritual and physical
wilderness experience.

It is protected as an ecological
preserve of natural diverse processes and
genetic resources, it is primarily affected
by nature, with human impact substantially
unnoticed, and where people are visitors,
without mechanical transport or
installation.

It must enjoy the highest legidative
protection. It should be of sufficient size
to realize its essential nature. It should be
managed so as to retain its wilderness
qualities.” (Estes Park -Colorado, 1987)

SubsHLuentIy, the Resolutions Committee
requested that IUCN further revise the above
definition in a way that accommodates
indigenous peoples who live within wilderness.
The following has been proposed:

“ Wilderness is an enduring natural
area, legidatively protected and of
sufficient size to protect the pristine
natural elements, which may serve physica
and spiritual well being. It is an area
where little or no persistent evidence of
human intrusion is permitted, so that
natural processes may continue to evolve
(Eidsvik, 1988).

There is then, a marked difference between
this evolving definition and the US.
Wilderness Act . . . .“ where the earth and its
community of life are untrammeled gy man,
where man himself isavisitor who does not
remain’ (U.S. Wilderness Act, 1964). Nearly
all wildland areas in developing countries, if
not occupied by indigenous people, are
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occupied by or under pressure from nearby
non-traditional subsistence peoples who engage
in shifting cultivation, grazing, hunting or
gathering. This is an important distinction
which we shall discuss later in the paper.

The Wilderness Congress also continues to
address the criteria for the size of wilderness
areas. Some fedl that an area size standard as
small as the 5000 acres or more prescribed by
the U.S. Wilderness Act would make it
difficult to achieve the objectives of large size,
remoteness, and the protection pristine natural
elements. (Eidsvik, 1985; Mosley, 1986).
Others feel that area criteria may be
unnecessary and point out that an isolated
mountain valley or an island, which otherwise
meet wilderness criteria, might be excluded
flrombldesi gnation if size standards were not
flexible.

HOW MUCH WILDERNESS/WILDLAND
IS THERE IN THE WORLD?

The Sierra Club recently completed a
worldwide inventorP/ using jet navigation charts
to see how many blocks of roadless and
relatively uninhabited land larger than 400,000
ha. could be found. They identified five
billion hectares or roughly one third of the
worlds land area that fit this description.

Much of this “de-facto” wilderness (> 60%).
however, is tundra, desert or unoccupied
because of it’s inhospitable nature (McClosky
1987). The Sierra Club survey gives a
preliminary overview of how much of the
world remains relatively undeveloped. Much
of this could be considered “ wildland” but is
not “ wilderness’ under currently accepted
definitions which require some degree of lega
protection.

Another measure of the worlds wilderness
areas comes from the data kept by IUCN’s
Protected Areas Data Unit (PADU) which was
initiated in 1959 at the request of the United
Nations. This data which is kept at the
Conservation Monitoring Center registers the
legally designated or privately owned protected
areas found in 125 of the worlds 160 countries.

As of 1985 PADU describes the worlds
protected areas as presented in table 1.



Table 1. -- Protected Areas of the World

[UCN category units land area
[ Scientific, Nature Reserves 526 38,106,074 ha.
Il Nationa Parks, or Equivalent 1,050 256,029,904 ha
M  Nationa Monuments 70 6556,943 ha.
IV Managed Nature Reserves

and Wildlife Sanctuaries 1,488 103,504,852 ha.
V' Protected Land or Seascapes 380 19,586,625 ha.
TOTAL 423,774,398 ha.

Source: IUCN 1985

Of this total, about half, or more than 200
million hectares (772,200 square miles), are of
wilderness %uallt using U.S. standards
(Eidsvik 1987). Further observation indicates
that 100 million ha are North of 60 degreesin
the Northern Hemisphere.

~ This 200 million ha. of “wildland” having
wilderness quality includes about 39 million
ha. in the U.S. Wilderness Preservation System
and approximately 71 million ha. are in the
wilderness systems of Canad\aNAustralla, New
Zeadland and South Africa. “ Wilderness aress’
in most countries are wildland zones within
Iﬁally protected areas found in IUCN
calegories|-1V. The“core areas’ of the
worlds Biosphere Reserves are good examples
of this type of zoning. The 50 countriesin
Table 2 incorporate more than 90% of the
worlds' protected areas (Eidsvik 1984).

North of 60 degrees there are 44 protected
areas over 50,000 in size which could be
considered as de facto wilderness areas. These
are dramatic numbers which include 25% of
the world’ s largest park, the 70,000,000 ha
Greenland National Park. There are few
permanent residents in any of the circumpolar
defacto wilderness areas.

One of the world's greatest wildiands is
Antarctica, which is 99% ice, 1% soil and has
a negative heat supply for al but two months
of the year. It does, of course have unique
flora and fauna. The international treaties that
govern the area do include special conservation
and scientific interest sites, access to which is
gEQm bited except by permit. Members of the

lentific Committee for Antarctic Research
(SCAR) fedl that such areas will continue to be
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protected by their climate and isolation
(IUCN/SCAR 1986).

The wilderness/wildland areas that are the
focus of the remainder of this paper are those
lying below or above circumpolar regions and
within developing countries (Table 2) that are
struggling to protect their wildlands. It is
here we find the tropical and neotropical
rainforests, the snow |leopard, the great game
herds of the African Savanna, the cloud forests,
volcanos, waterfalls, coral reefs, condors,
mangrove swamps and thousands of other
examples of (known and unknown) flora,
fauna, land and seascape that the world is
beginning to treasure - and worry over. It
seems gppropriate that we focus on these areas
and their rich diversity of biomes principally
because most are under tremendous pressure
from inappropriate economic development as
well as from nearby human activity and
encroachment. These developments include the
over-exploitation of tropical forests, poorly
planned hydroelectric projects and the
conversion of forest lands to agricultural land
uses that are often not sustainable.

THE RELATIONSHIP BETWEEN
INTERNATIONAL DEVELOPMENT,
PEACE AND STABILITY AND
WILDLAND PROTECTION

There is consensus among all involved--
expressed at the Fourth World Wilderness
Congress--that the protection of wildlands can
only succeed if it is part of an overall strategy
for peace and development that will raise the
standard of Ilylgrq for the world's poor and
make it less likely that individua nations will
sacrifice their natural resourcesin order to p
their foreign debt or to win awar (Brundtlan



Table 2. -- The world coverage of protected areas’, countries protecting more than 1,000,000 ha

Country Number of Areas Hectares
Argenting 29 1517,700
Australia Angola 581 2,594,351
- 35,413,712
Bolivia 12 4,707,690
Botswana 8 11,644,000
Brazil 50 11894.302
Cameroon 15 2,228,200
Canada _ 78 22,949,135
Central African Republic 7 3,904,000
Chile 64 12,737,360
China 62 2,273,606
Colombia 30 3,958,750
Congo ) 10 1,353,100
Czechoslovakia 28 1,157,022
Greenland 2 71,050,000
Ecuador 12 2,627,365
Ethiopia 10 3,027,500
France 37 1,654,878
Gabon 5 1,673,000
Ghana 8 1,175,075
India 239 11,149,261
Indonesia 140 13,755,239
Iran 24 3,055,696
Ivory coast 10 1,865,000
Japan 50 2,195,600
Kenya. 28 3,105,307
Malawi 9 1,081,485
Malaysia 34 1,558,882
Mauritania 2 1,483,000
Mongolia 4 4,672,580
Mozambique 6 1,815,000
New Zealand 147 2,787,392
Norway 61 4,716628
Pakistan 52 6,537,311
P aragua y 9 1,120,538
Pem 11 2,407,642
Seneﬁal . 9 2,176,700
South African 149 5,689,179
South West Africa 9 6,563,570
Spain 56 1,700,659
Sudan 3 1,915,670
Sweden 67 1,463,146
Tanzania 15 10,601,775
Thailand 45 2,720,533
Uganda 18 1,332,029
USSR 122 14,497,025
United Kingdom _ 57 1,552,567
United States of America 251 64,946,135
Venequela 34 7,388,912
Zare 9 8,827,000
Zambia 19 6,664,400
Zimbabwe 17 2,757,709

T Adapted from IUCN, 1985. Thus about 50 countries incorporate more than 90% of the world
protected areas (Eidsvik 1987).
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1987). Without an integrated approach to rural
development in particular, wildlands in the
third world will remain under pressure from
people who need their resources to survive.

In much of the tropical and neotropical
realm, for example, there is no frost and
resident subsistence or near-subsistence
agriculture is possible year round - even on
lands that would never be farmed in temperate
or developed countries. Steep hillsides, rocky
or densely forested areas do not deter people
who have few other economic options and who
can survive by using the simple tools of fire,
machete, ax, grazing livestock, rifle or snare
to provide for themselves or their families. In
some of the poorer countries 60 to 75 percent
of the population still earn their living from
agriculture. 1t is convenient for politicians and
government officials to look the other way. In
many countries, search for wildlands are
pressure relief valves that temporarily absorb
hundreds of thousands of people who might
otherwise be in the streets demanding jobs,
housing and food.

Given the basic need for food and shelter
the encroachment of wildland protected areas is
continual even without the surges of new
settlement that are provoked by warfare,
economic downturns or the construction of a
new roads. Thisis explained not only by
increases in population but also by the fact that
many of the remaining wildlands and nearby
settlements occur on marginal lands. On such
lands the nutrients are frequently tied up in the
vegetative cover where decomposing plant
material is quickly recycled and where the soil
is protected from sun or wind and rain by the
native vegetation. The subsistence agricultural
cycle often entails clearing the land for it's
timber or fuelwood, which enables the
cultivation of subsistence crops for afew years
until nutrients are depleted. This is often
followed by afew more years of grazing and
the felling of more forest for new cropland as
the cycle continues.

With only alimited ability to govern their
own destiny and an increasing international
debt, many of the lesser developed countries
are unable to sustain their economies or
provide effective rural development or resource
management programs. This exacerbates
conditions with the rural poor. With few cash
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crops or the inputs necessary to intensify and
stabilize subsistence production, rural people
become increasingly dependent on limited
natural resources and find it difficult to sustain
themselves without encroaching on “protected
areas’. These areas in effect are their external
support system providing wild meat, firewood
and agricultural opportunity.

There are numerous instances where
wildlands have been located on or near
productive lands where people with money and
power have taken advantage of the

overnment’ s reluctance to remove sguatters
rom protected areas in order to establish their
own farms and ranches. In most cases,
however, the encroachment of wildland
protected areas located on marginal lands can
rarely be said to be the fault of the person
wielding ax, torch or herding afew head of
livestock. Such people are typically landless,
have few other options for earning a living,
and little idea of the long term implications of
their actions or the extent of world resources.

It is also necessary to point out that there
are long time indigenous occupants of wild
areas who's hunting, gathering and farming is
extensive (as opposed to intensive? enough that
it allows the land to recover with little long
term damage. In some cases Indian tribes
might be said to be living in harmony with
thelr ecosystem and guardians of valuable
knowl edge (Gomez and Pompa 1987). Where
traditional cultures do use sustained yield
practices, indigenous people and protected area
managers can be appropriate alies but this
requires considerable mutual understanding
(IUCN/UNEP, 1986).

Subsistence pressure on wildlands has
been intensified by warfare and the resulting
numbers of refugees in places like Central
America, Africaand South East Asia.
Refugees entering neighboring countries who
do not have the meansto care for them are
often allowed to settle in protected wildland
areas as a last resort. Guerrillas hide in wild
areas and use them intensively for their needs.
The government in power builds roads into
protected areas to facilitate the entry of
counterinsurgency forces and to “pacify” the
area. Combat zones experience considerable
damage from the fighting itself. War and
underdevelopment are usually related and have



many indirect repercussions for wilderness.

An example of indirect impact is provided in
Nicaragua. Their national treasury depleted by
years of strife the government has, in desperate
effort to pay for imported energy, recently
agreed to allow both Honduran and Costa
Rican companies to enter previously protected
wildland areas inside Nicaragua in order to
harvest timber.

The massive disruption of protected areas
by military and civil disturbance is
overshadowed by the human miserg,
desperation and desolation caused by these
activities. From a long term conservation
perspective, however, one cannot ignore the
destruction of the protected area systems, for
example, of Angola, Mozambique, Uganda,
Ethiopia, Afghanistan, Iran, Cambodia,
Nicaragua and El Salvador.

TH E IMPORTANCE OF FOCUSING ON
TH E NON-RECREATIONAL BENEFITS
PROVIDED BY W ILDERNESS IN ORDER
TO FACILITATE PROTECTION

In developing countries that have large
numbers of rural and urban poor it goes
without saying that most people have neither
the time, m oney or the cultura predisposition
for outdoor recreation that is found in the
developed world. In situations where a large
percentage of the population is till involved in
small scalefarmingr it is less likely that those
who work physically in the outdoors will opt
to spend available free time in a wilderness
setting. Environmental groups that support the
protection of wildlands are beginning to appear
In the larger cities of many developing
countries. Few of these constituencies
however, have members that defend, or like
their counterparts elsewhere, demand
wilderness as a result of their coming to know
and love such areas via personal recreational
experiences (Barborak, Morales, 1987). On the
contrary, protected areas in developing
countries often lack the staff or budget to
provide access, facilities or information for
local people even though there may be
outfitters present who cater to foreigners who
come for recreation or nature tourism (Ingram
and Durst, 1987).
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The in-country support that does exist for
protecting wildlands in most third world
countries has been achieved with difficulty and
has more often than not arisen out of a
growing awareness about the importance of the
following kinds of non-recreational benefits,
most of which are essentia for sustaining
regional or local development:

1. Maintaining the environmental stability
of the surrounding region. This entails
stabilizing the water regimen or the intensity of
floods and dry periods, decreasing the rates of
soil and wind erosion and ameliorating local
microclimatic conditions such as protected
areasin Indiaand Nepal like Manas NP.

2. Protecting the public’s investment in
infrastructure such as hydroelectric or irrigation
projects which are huge investments for any
developing country. The loss of reservoir and
power generating capacity as a result of
sedimentation and dramatic fluctuationsin
water regimen have become serious problems
for many countries in recent years (Quesada
and Wallace 1985). As aresult, watershed
protection is starting to be included as part of
the anticipated costs of most hydroelectric or
irrigation projects funded by the World Bank
or sponsored by USAID and other development
organizations. Examplesinclude: Canaima NP
in Venezuela, Sinhara River in Sri Lanka, and
Dumoga-Bone NP in Indonesia.

3. The protection of quantity and quality
of domestic water supplies. The procurement
and treatment of water is a costly process.
These costs are frequently minimized by the
presence of protected watersheds and forest
reserves that are close to urban areas. Such
areas have the potential to serve as wildlands
that provide many benefits to the local
population and it is in such areas that there is
perhaps the highest level of interest in wildland
management (Wallace, 1985). La Tigra
National Park near Tegucigalpa, Honduras
comprises a minor portion of the watershed
land area but provides the city with a
disproportionate amount of it’s water supply the
quality of which requires considerably less
treatment than the water from the rest of the
watershed area. Among many other examples
are the Rio Macho/Tapanti Wildlife and
Watershed Protection Areain Costa Rica and
the Mome Trois Pitons NP in Dominica.



4. Maintaining the productive capacity of
ecosystems. Wildland protected areas serve as
sources of wild breeding stock for a variety of
plant and animal products that are important
renewable, harvestable resources for the local
economy. Protected areas serve as
indispensal:le nesting, calving, spawning areas
for species upon which local people depend for
bushmeat, wildlife products such as hides and
vepom, or plants ‘and animals reared from
wildstock tor export such as curare, pertwinkle
crocodiles, ornamental fish or butterflies
(TUCN,UNEP, 1.984).

5. Genetic and Species Conservation.
Increasingly, national leaders, government
officials and environmental groups, even in the
poorest countries; are being exposed to the
worldwide concern about the importance of
protecting a wide range of biomes and species
communities. The international scientific
community to?ether with non-governmental
organizations like the [TUCN, World Wildlife
Federation, Worldwatch, The Nature
Conservancy and programs like The United
Nations Man and the Biosphere Program, The
World Conservation Strategy, and others have
made an attempt to reach national leaders and
to move ahead with their own wildland
protection projects. In some cases this
awareness Is, again, a result of stipulations
placed onmoeney being loaned for development
projects by interational lending and donor
organizations. Such externa devel 0ﬁment
assistance now frequently requires the analysis
of a projects impacts on species and genetic
diversity and may reguire mitigation which
includes the desi 8nati on of protected areas and
interagency coordination to ensure their
viability.

6. Research. The benefits to all mankind
from wildland research in the areas of medical
pharmacol ogy, plant breeding, environmental
tnodification etc, - both basic and applied have
been described adequately elsewhere in these
proceedings. It isimportant to note that the
Interest in conducting research and the
presence of more research activity in
developing countries has helped to make
decision makers aware of the economic and
social benefirs derived from research. It has
also stimutlated "scientific tourism” and helped
to point out the uniaueness and importance of
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previously unrecognized wildland values and
resources (I.aarman and Perdue, 1987).

7. Tourism that brings visible benefits to
the local economy. There is some resentment
about preserving third world wildlands (that
might otherwise be exploited for their
consumable rescurces) for the benefit of first
world tourists and scientists. In countries like
Kenya, Costa Rica or Nepal, however, the
benefits from wildland tonrisin have heen
noticeable eiough that poth decision makers
and the general public have come to recognize
the value of protected wildlands to the local.
economy. In these countries it has become
more acceptable to enforce the boundaries and
regulations of protected areas. Costa Rica
recently used their civil guard to remove
several hundred illegal subsistence gold miners
from remote and roadless areas of Corcovado
Nationa Park. What would have been seer, as
a bold and risky move in many countries went
smoothly and was accepted by the public.
Costa Ricans have come to recognize the value
of their wildland resources and the fact that
many tourists and scientists visit and return to
Costa Rica specifically to experience pristine
backcountry in atropical setting (.aarman and
Perdue, 1987).

Thislist of non-recreational benefits is not
as exhaustive as those brought forth during this
symposium, but it does serve to highlight some
of the more significant reasons that
wildland/wilderness areas are bei ng protected
in most of the world. Poverty an
underdevelopment have meant that the
protection of wilderness cannot yet be based
on a“lovefor wilderness’ of the sort held by a
significant number of people in the United
States and afew other developed countries. It
isadifficult and perilous business for
government officials to tell thousands of rural
poor that they cannot consume wildland
resources or to tell already established groups
that they must leave wildland protected areas.
‘I’ here rnust be convincing reasons. As an
awareness about the long term benefits
provided by wildlands increases, especially
among the educated and urban public, it will
become more feasible to actually enforce the
regulations and wildland boundaries that often

only exist on paper in many of the countries
that are listed in 1kl > (Shores and Honseal,
1988).



Simultaneous with increasing the genera
public’s awareness about the importance of
wildlands, perhaps the greatest challenges
facing officials and managers and others who
are concerned about wildlands am:

ﬁa) being able to inte?rate the protection
of wildlands Into regional land-use and
development planning, and

(b) improving the lot of and winning the
support of those who live immediately adjacent
to or within protected areas and who are
immediately affected by restrictions on their
use of the area.

It is aredlity that the future of wilderness
in much of the world in a sense depends on
the future of development. If basic human
needs are not met we can only agonize at the
slow but continual loss of wild tissue.
Conventional politics, economics and
government processes tend to overlook the
values inherent in wilderness even when not
pressured by short term survival needs. It is
therefore important that these values be
carefully articulated and then brought forth - as
they have been at this conference - and
whenever possible put in the international
context.

THE ROLE OF U.S. AGENCIES

There now exists a considerable body of
knowledge that contribute to our understanding
about the relationship between world’s
undisturbed wildlands and their importance as
gene pools, for scientific research, (medical,
agricultural, industrial), and their long term
role in enabling sustainable national
development, hence peace and prosperity
between nations. Thoreau's claim that, “In
Wilderness lies the preservation of the world”
has now been substantiated scientifically. That
the U.S. has a stake in the protection of the
world’ s wildlands goes without saying.
Precedents for U.S. public land management
agency assistance to other counties have been
set and such assistance is likely to continue to
expand into the area of wilderness
managemen.

The interdependence that many species of
wildlife found in the United States have with
wildlands in other parts of the Americas has
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long been known and is reflected in legidation
like the Migratory Bird Treaty Act involving
Canada, Mexico and the US. Likewise,
endangered plant and animal species worldwide
depend on agreements like those developed by
the Convention on International Trade of
Endangered Species §CITES) which has led to
the creation of the Office of Scientific
Authority by the U.S. Fish and Wildlife
Service. The National Park Service, the Forest
Service and the USFWS have established
international assistance units.

The interdependence of protected areas is
further underlined by the Convention for the
Protection of the World"s Cultural and Natural
Heritage. The World Heritage Convention
provides technical advice and financial
assistance to the most outstanding protected
areas in the world - known as World Heritage
Sites. The funds available, as with most
protected areas in the world, barely scratch the
surface of the needs.

The National Park systems that exist in
many countries are frequently patterned after
U.S. and Canadian parks and the Park Service
has a long history of technical assistance in
this area. Wilderness management is a
relatively new field within the USFS, NPS,
USFS and BLM (Wilderness Research Center
1985). The Forest Service has devel oped
perhaps the most extensive knowledge about
wilderness management. Many agency people
have themselves been trained in the field via
in-service training since University natural
resource management curriculums are just
beginning to incorporate wilderness
management courses. In spite of wilderness
management’s being a relatively new field in
the this country, Agencies like the Forest
Service should anticipate the need to assign
time, budget and personnel to international
programs that have already requested and will
continue to seek assistance in the areas of
wildland management, research, training and
other support necessary for the future
designation of wilderness areas per se and to
make effective wilderness and wildland
management areality in more than just a
handful of countries which is now the case.
Such assistance can be an important part of the
overal international development effort that
must take place for many years to come.
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PRESERVATION OF NATURAL D NMERSITY:
TH E ROLE OF ECOSYSTEM REPRESENTATION
W ITH IN W ILDERNESS

George D.

ABSTRACT

The valie of presenving the natural
dinersity of the United States”261 m ajor
trrestrialecosystms is defined and
presenation efforts on pub ilc knds in the
National W iBerness Presenation System
(NWPS) are rendew ed. One hundred and four
m ajor ecosystem s notprotected in the NW PS
are identified and som e opportunities
inclide such systems w ith the NW PS are
discussed. Inclision w ithin the NW PS of
representatine samp ks of a 261 m ajor
terrestriallecosystems of the United States is
adwocated.

INTRODUCTION

Scientists have long extolled the
importance of preserving the widest possible
gpectrum of lite forms. It is only in recent
years, however, that lay conservationists and
political leaders have understood that the
preservation of natural diversity may very well
be vital to the survival of the human race.
The quality of life of future generations will
benefit significantly if this generation takes
steps to ensure the preservation of portions of
all the major ecosystems represented on this
planet.

By definition, natural diversity must
include both biological diversity and a diversity
of physical environments. Biological diversity
includes both species diversity and genetic
diversity within species. Natural diversity
incorporates the physical environment within
which species interact with biological diversity.
Natural diversity is, therefore, synonymous
with ecosystem diversity. The preservation of
the widest range of natural diversity, ina

Davis*

practical sense, depends on the preservation of
afull range of functioning ecosystems.

The benefits, material and esthetic, of
maximum diversity are well documented, so |
will not reiterate in detail the myriad values to
be derived from ecosystem preservation. The
literature clearly documents both the
anthropocentric and the biocentric values of
such preservation (Norton 1985; Norse and
others 1986; Randall 1985).

Advocates of wilderness should never
forget, for all the heated debate, that wilderness
preservation is a mechanism for granting future
generations optimal enjoyment of an array of
natural landscapes and ecosystems. We must
recognize, however, that wilderness protection
is but one mechanism for protecting selected
portions of our natural landscape. National
parks, nature preserves, and smilar legal
reservations also play important roles in
determining what this generation will pass on
to the next.

Lega Basis

The National Forest Management Act
(16 U.S.C. 1600) speaks to the importance of
natural diversity, and throughout the Act a
regard for future generations is clearly evident.
Preserving natural diversity for future
generationsis only possible by understanding
political feasibility, recognizing resource
management limitations, and respecting
scientific integrity. Natural diversity is
provided by two methods. manipulative
management and preservation management.
Both are necessary to provide a true cross
section of diversity. In this paper | will limit
myself to preservation management and, more
specifically, to the inclusion of representative

* Principalpartner, DAMS ASSO CIATES, Chewe H i Ml Farm , Wadhams, New York .
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samples of our naturally occurring ecosystems
in the National Wilderness Preservation
System.

Preservation management insures
diversity through the process of unrestrained
ecological processes. In forested areas it can
provide for old growth, in a dynamic steady
state condition, which recent studies (Schoen
and others 1981) have shown to be among the
most complex, diverse, and productive of all
forest age classes.

Preservation management can and should
be pursued at various scales. The biosphere
reserve program of UNESCO: is intended to
eventually contain an international network of
protected areas representing the major natural
regions of the world (UNESCO 1984). This
initiative was undertaken by ‘the International
Union for Conservation of Nature and Natural
Resources (Dasmann 1972) and adopted for
UNESCO'’ s biosphere reserve program
(Udvardy 1975). A research natural area
program has been administratively operative on
Federal lands in the United States since 1927
(The Nature Conservancy 1977). The
biosphere reserve program generally seeks to
preserve large areas of the world' s major
ecoregions whereas the research natural area
program incorporates areas at a more detailed
scale for specific ecological baseline purposes.
Both programs exist primarily for scientific
pUrposes.

Wilderness at the national level and in
the legal sense can only be created by
Congress. Furthermore, the 1964 Wilderness
Act (16 U.S.C. 1131-1136), which created the
National Wilderness Preservation System,
specifies that whereas scientific value may be a
part of the basis for wilderness classification, it
IS not mandatorly and, at least by inference, not
preeminent. Still, it would be difficult to
overstate the scientific and educational values
of wilderness.

Although all of the preservation methods
we have are important, | intend in this paper to
dwell on the potential role of wilderness as a
method for preserving ecological diversity for
future generations.

"7

Defining Ecosystem - A Matter of Scale

Tandey (1935) is credited with coining
the term “ecosystem”. He used the word to
describe a “ biotic community interacting with
its physical environment” (Dasmann 1972).
Thus, in the sense Tansley used the term, an
ecosystem could be readily mapped by
delineating the boundaries of any particular
community. The scientific definition of
ecosystem has since become more complex,
incorporating ener?y flow, soils, and
physiography. Still, the basic concept as
expressed by Tandey is of immense value to
lay persons, generalists in the natural resource
fi f?Id apl)ubl ic policy-makers, and government
officials.

The Tansley concept allows us to view
the earth as a series of ecosystems whose
components are dependent upon one another.

Y et these ecosystems also interact. As Bailey
has pointed out, “The boundaries of
ecosystems, however, are never closed or
impermeable; they are open to transfer of
energy and materials to or from other
ecosystems’ (Bailey 1982). It is possible to
develop a defined hierarchy of ecological units
of different sizes that reflects a continuum of
ecosystems. The largest is formed by the
planet Earth; examples of small ecosystems
include a narrowly limited, homogeneous stand
of vegetation or asmall pond. Since
ecosystems are spatial systems, they will be
consistently inserted, or nested, into each other
(Bailey 1982).

Asan aside, it is useful to note that in
choosing an appropriate definition of ecosystem
and an appropriate hierarchical classification
system, the purpose to which the definition and
resultant classification system is to be put must
be considered. When the purpose behind the
choice of an ecosystem classification scheme is
to preserve representative samples of
ecosystems, the plant and animal components
of such systems determine the minimum
critical sizefor reserves. Larger reserves tend
to reduce or prevent the loss of individual
species and communities (Diamond 1975;
Torborgh 1975). Recent studies by Newmark
(1987) confii this insofar as mammalian
extinctions in Western North American parks
are concerned.



Early effa=s at mapping ecosystems
centered around the vegetative element. For
example, Clements (Weaver and Clements
1938) described and mapped major climax
plant communities. A year later Clements
worked with animal ecologist Victor Shelford
to develop the concept of the biome, an area
defined by climax vegetation and its associated
animal lite (Clements and Shelford 1939). The
biome concept is particularly useful because it
is based on readily visible species. Since it
relies on the climax vegetative type, it is most
useful in areas where human disturbance has
been minimal--areas where a wilderness
classification has not yet been forgone.

THE SECOND NATIONAL FOREST
ROADLESS AREA REVIEW AND
EVALUATION (RARE II)

In 1977 the Forest Service, an agency of
the U.S. Department of Agriculture, undertook
areview of 62 million acres (24,800,000
hectares) of roadless and undeveloped lands
under its jurisdiction to determine which of
these lands should be incorporated into the
National Wilderness Preservation System
(NWPS). Early in the process the Forest
Service decided that preference would be given
in alocating roadless areas to wilderness if the
addition of the areas would increase the
diversity of the NWPS (USDA 1978a).

Inits RARE II program, the Forest
Service merged two widely accepted national
ecological classifications: Bailey’s ecoregion
concept (Bailey 1976) and potentia natural
vegetation (Kuchler 1966; Ewel and Whitmore
1973). This produced a ﬁarticularly strong
system emphasizing both factors from the
physical environment such as climate and sail,
and factors of the biological environment such
as vegetation. (Vegetation generally defines
the animal lifein an area) Using this system,
the Forest Service mapped 242 distinct
ecosystems in the United States and Puerto
Rico (USDA 1978a). Refinement by Bailey
(1980) and Davis (1980, 1984, 198721 brought
the actual number to 261. While other
classification systems could be designed to
describe the vast natural diversity found on
lands administered by the Forest Service in
perhaps as few as 50 or as many as 500 basic
ecosystems, the one chosen for use by the
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Forest Service provides enough detail to be
biologically significant yet broad enough to be
easily understood by lay persons.

The Bailey-Kuchler system, as it became
known, readily lends itself to further
refinement; e.g., it places little emphasis on
aquatic ecosystems. Furthermore, the small
scale (1:7,500,000) obviously omits much
on-the-ground heterogeneity. Federal Research
Natural Area programs, the Experimental
Ecological Reserve program (Institute of
Ecology 1977). and the individual States were
encouraged to refine this system to help ensure
that representative samples of the United
States’ natura heritage would be set aside for
posterity.

In evaluating diversity in the National
Wilderness Preservation System, the Forest
Service defined adequate representation of each
Bailey-Kuchler ecosystem as two or more
distinct examples of at least 400 hectares
apiece. This definition left a margin of error
for mistaken or atypical classifications. In
addition, if preservation of a nation’s basic
ecosystems is a legitimate objective, it was
recognized that the areas selected as
representative must epitomize that particular
ecosystem. In redlity, of course, optimum
gpatial requirements would vary with
ecosystems; 400 hectares was determined to be
only areasonable minimum.

The Impact of RARE Il on Ecosystem
Preservation in the United States

As aresult of the RARE Il program and
the political process of formally designating
wilderness areas, 157 of the United States' 261
basic ecosystems are now represented in the
NWPS (Davis 1987) compared to 131 prior to
RARE Il (USDA 1978b). At least 11 more
unrepresented ecosystems are in national parks
and wildlife refuges that have been
recommended for wilderness designation but
are still awaiting Congressional action.
Thirteen others are represented in national
parks not recommended for the NWPS.

Since the Bureau of Land Management
(BLM) of the U.S. Department of the Interior
has also agreed to use the Bailey-Kuchler
concept of ecosystem representation as a



criterion in its current wilderness studies, it is
expected that diversity within the NWPS will
be considerably increased. Because of the
Forest Service and BLM decisions to adopt
diversification of the NWPS in the United
Sates as a criterion for wilderness designation,
| estimate that the number of ecosystems
represented in the NWPS will have been
increased by 50 percent, from 131 to an
estimated 200, between 1978 and the end of
the century--if our public land managing
agencies do not lose their commitment to this
criterion,

It is anticipated that most, but not all, of
the forest and desert ecosystems in the United
States will be represented in the NWPS by the
year 2000. Unfortunately, few of the fertile
native grassland ecosystems are likely to be
represented since most of these lands are in
private ownership and lack the scenic splendor
that spurs the citizenry to seek wilderness
designations. The scientific community must
play a more active political role if truly diverse
areas are to be preserved as wilderness.

More remains to be done, but an
impressive step forward to ensure the
preservation of ecosystem diversity has been
taken in the United States.

THE NEXT STEP

Whereas the Forest Service pioneered the
concept of usi n? ecosystem representation a
decade ago, its leadership role has since been
eclipsed. First, the Bureau of Land
Management embraced the concept and
included it as a key criterion in its ongoing
roadless area review. Then, during an
international assemblage of government
officials and scientists at the Fourth World
Wilderness Congress in September 1987, a
major initiative was advanced. Representatives
of 62 nations voted unanimously for a
resolution calling for the preservation of
“representative samples of al major ecosystems
of the world to ensure the preservation of the
full range of wilderness and biological
divenity”. ' This resolution went on to request
that the International Union for Conservation
of Nature and Natural Resources (IUCN)
“appoint a task force to prepare a status report
to be presented at the Fifth and future World
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Wilderness Congresses. This report should
include recommendations for the designation of
additional wilderness or similar protected areas
to expand the representation of ecosystems and
therefore preserve awider array of biological
diversity.”

Meanwhile the | rest Service's
commitment in the1977- 1979 RARE ||
period seems to have waned. Anticipated
wilderness recommendations for the Mexican
Highlands-Grama Tobosa and Palouse-
Wheatgrass Bluegrass ecosystems did not
materialize. Forest Service support for
wilderness recommendations in the Shortgrass
Prairie-Grama Buffalo Grass, Shortgrass
Prairie-Juniper Pinyon, and Upper Gila
Mountains-Grama Galleta Steppe ecosystems
was withdrawn. Precious few national forest
management plans developed in the last decade
use ecosystem representation as a criterion for
determining wilderness recommendation.
Forest Service testimony before Congress on
proposed wilderness legidation has been
generally silent about the desirability of
Increasing the diversity within the NWPS.
This silence has resulted in lost opportunities
for preserving the last known undevel oped
remnants of at least two, and likely more,
major ecosystems. Although such areas often
lack the dramatic, high countr?/ appeal that has
come to be associated with wilderness,
professional resource managers should
emphasi ze the importance of preserving
samples of all resources.

One question in particular needs to be
asked: Why has the Forest Service lost
interest in preserving samples of the major
ecosystems it manages while other agencies
and nations are increasingly recognizing the
great importance of doing so? The 1989
Resources Planning Act (RPA) assessment
offers an excellent opportunity for the agency
to reassert its commitment both to the
preservation of natural diversity and to the
diversification of the NWPS.

Appendix A (available from the author
upon request) lists all units of the NWPS, as
well as equivaent State wilderness systems and
national parks, by the Bailey-Kuchler
ecosystem(s) they include. In addition, this
table identifies the 80 major ecosystems within
the United States that are not yet represented



in any preservation-oriented system, i.e.,
NWPS, national park, State wilderness, The
1989 RPA assessment might recognize these
“missing links’ and encourage all public land
managing agencies to review their undeveloped
lands for opportunities to fill these gaps in the
preservation system.

OUR LEGACY, THEIR HERITAGE

What prouder natural resource legacy
could we leave future generations and what
richer natural resource heritage could they
enjoy than a wilderness system that includes
representation of all of this nation’s major
ecosystems?

Ecosystem-representation should be
adopted as a fundamental criterion for
wilderness designation. Such action would
show that our generation cares deeply for our
heritage and for the legacy we leave for future
generations. A fundamental charge to this
generation should be to help ensure that our
children and grandchildren may know and
cherish the wonders of al our natural systems,

SPECIFIC RECOMMENDATIONS

1. Congress should be encouraged to act
on those wilderness recommendations pending
before it, particularly those of the National
Park Service and Fish and Wildlife Service that
have been awaiting action for more than a
decade.

2. The Bureau of Land Management
should be commended for using ecosystem
representation as a criterion in i1ts wilderness
studies; such representation should be a leading
criterion when ecosystems not presently
represented in the NWPS are considered.

3. The Forest Service should reassert its
commitment both to the preservation of natural
diversity and to the diversification of the
NWPS in the 1989 RPA assessment.

4. National Forest Management plans
should be required to include a review of all
roadless areas and to recommend wilderness
designation for those that would fill an
ecosystem gap in the NWPS.
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5. After a national survey to determine
which ecosystems can only be preserved by
State action, the Federal government should
encourage, support, and, as 3ppropriate,
subsidize effective State wilderness
preservation systems that protect ecosystems
not available for preservation in the NWPS.

6. The Forest Service should use its
international influence to promote the
worldwide preservation of representative
ecosystems either through expansion and
refinement of the UNESCO biosphere reserve
program or other, more detailed, programs.

7. The Federal government and academic
institutions should continue to investigate and
refine ecosystem classifications and define
adequate spatial requirements for their
preservation as functioning units.
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W ILDERNESS AND TH E PROTECTION
OF GENETIC DIMERSITY

Christine Schonewald-Cox and Thomas J. Stohlgren*

ABSTRACT

Mere I “designating” areas or
estab Bshing hw s does notguarantee the
protction ofbio bgicalland genetic dinersity.
Simikrk,itdoes notguarantee the
presenation of naturall functioning
ecosystems. To achie\e protection we must
reassess the goak, obgctives and unigue
contributions ofw i Berness in preserving
bio bgicalland genetic dinersity. We must
study socialand econom ic im pacts on
protction of wiMBerness areas. We must
exallat the re htionships betw een wilerness
areas and adjacenthabitats/knd uses,
incliding critical habitats not yet protected.
We need a Bo to estab Ish firmly the
advantages ofdesignating w i Berness areas.

“Each speciesis a storehouse of
irreplaceable genetic materia
whose loss we cannot afford.”

- Dasmann 1978

We would like to begin by discussing
protection, the value of our specific types of
genetic diversity, and our concept of the
importance of wilderness to the protection of
gg]enetic and biological diversity. In response to
the editors’ request, we will emphasize
threatened and endangered species and genetic
diversity of species yet undiscovered but of
potential value to humankind.

Maybe it was foresight that when
Y ellowstone National Park was dedicated in
1872, its purpose was as a “reservation of its
territory from private occupancy so that it may
remain in unrestricted freedom.” Though it
may be common knowledge to most field
managers, the conservation research community
is only now beginning to appreciate that
humans pose a significant if not the greatest
threat to the survival of most species. This

includes the encroachment of rapidly growing
human populations that are placing increased
pressures on their habitats (Dahlberg and others
1985, Diamond 1987).

The National Wilderness Preservation
System (NWPS) has undoubtedly provided a
structural framework for preventing rapid
human encroachment and habitat destruction
within the boundaries of wilderness areas
(Reed 1988). Along with the designation of
wilderness areas, however, comes the challenge
to successfully develop a management
framework. This framework should (1) protect
naturally functioning ecosystems and ( o?
actively protect biological and genetic diversity
within wilderness areas (Hendee and others
1978, Freeman 1986).

Definitions of terms used throughout the
text follow. Unlike “biological diversity” that
includes all the diversity comprising life,
“genetic diversity” is a specialized term
referring to the genetic variation existing at or
below the species level, within and between
popul ations.

The Endangered Species Act defines an
endangered species as one that is close to
extinction throughout all or a significant part
of itsrange. A threatened species is one likely
to become endangered in the future. In
preserving genetic diversity, we must also be
concerned with “rare” species. Norris (1987)
defines a numerically rare species as one with
afew individuas, and a geographically rare
species as one that are abundant in alocal area
but not found away from that small geographic
area. The latter may possess unique physical
and/or behavioral characteristics worthy of
preservation despite the lack of preservation
status given threatened and endangered species.

* Research Scientist and Ecobgist respective b at tie Cooperative Nationall Parks Resources Studies Unit,

Institute of Ecobgy, Uninersity of Calfornia, D aus, CA.



PROTECTION OF BIOLOGICALAND
GENETIC DIMERSITY

While some species are rare for reasons
such as low density or restriction to one
locality, and some species face natura
extinction, most of contemporary extinction is
at least anthropogenic. Space limitations,
pollution, and acid rain may be indirect causes
of decline, whereas. direct anthropogenic effects
such as poaching are more obvious contributors
to numerical declines. If we wish to slow and
halt the loss of species, to what values can we
appeal to insure dedication of land and funds
for their protection? Myers (1987) and others
(Oldfield 1984, Prescott-Allen and Prescott-
Allen 1986) have attempted to itemize the
values of nature to_humankind. We fed it
preferable not to have to do this. Esthetics and
cultural values are not generally shared,
however. Fortunately, within our culture we
are seeing some large-scale changes. A 1985
Harris poll, for example, showed the concept
of “value’ in the U.S. has changed with 63
percent of Americans placing a greater priority
on “environmental cleanup” than on economic
growth (Harris 1985). Although the issue of
values is not resolved, we can appea to values
at the economic and cultural (recreational and
esthetic, at least) levels.

Objective of Protection

What is the objective of threatened and
endangered species protection? At the very
least it is only to avert an inevitable extinction.
At the most, it is to maintain or increase
species numbers to viability in the face of
current ecological and evolutionary changes.
While mgjor efforts are concentrated on the
subject of viability, there is no single formula
that works generi cal% across species.
Requirements for viability are variable between
localities and within and between species. (For
arecent treatment of the subject see Soule
1987.) Instead, it is the demographic
estimates, ranges of desired growth, and
estimated genetic variability that can be
provided to synthesize estimates of viability
requirements. Some progress is being made in
this area for spotted owl and grizzly bear
(Bolger and others 1986). Restoring viability
of populations and species should be the
objective of protection of genetic diversity.

84

This would imply the ability to restore
resilience of a population to withstand
ecological pressures, natural selection and
random (unpredictable) fluctuationsin local
survival. (See Shaffer 1981, Schonewal d-Cox
and others 1983, and Harris 1986 for
treatments of these subjects.)

Accomplishing Protection

Protection can be accomplished for the
present by a variety of methods in-habitat and
out-of-habitat (used for in Situ and ex situ,
respectively). In-habitat we have the
opportunity of setting aside sufficient acreage
of suitable land, preferably optimal habitat, that
is well protected. Enforcement and
management should be sufficiently strong to
restore the population (species) to short-term
stability, at least. Successive efforts towards
protection of genetic diversity, such as
protection by law with the Endangered Species
Act, Migratory Bird Act and a potential
biodiversity act, can increase the long-term
survival probability for focal populations and
peripheral fragments. These laws act together
with land management, modification of
behavior, and species management to achieve
protection.

Out-of-habitat protection can work to
insulate a gene pool from loss of habitat and
exploitation. Reproduction can be controlled
as can environment and competition or
predation. However, limited space, food and
medical care affect the evolution of the
species. Under such evolving conditions,
expanded measures of germplasm storage and
concurrent in-habitat protection can counteract
the inadvertent changes in genetic diversity.
They are also high-tech and comparatively
expensive management techniques, such as
embryo storage and transfer. These out-of-
habitat techniques can aso act favorably to
increase the effective population size, shorten
generation time, and counteract stochastic
events at the demographic and catastrophic
levels, and are therefore essential to protection
in general.



HOW WILDERNESS CAN PROTECT
DIVERSITY

Wilderness designation may help protect
biological and genetic diversity. Wilderness
areas are usually greater than 5000 acres (Reed
1988). Large size wilderness confers
protection at an in-habitat scale and permits
species to express behavioral and other
phenotypic variation not otherwise possible. It
may buffer against boundary intrusion by
impacts, and facilitate natural forces to act on
large scales. Conversaly, it islikely to soften
conflicts posing threats to surrounding land
ownership. \

There are costs resulting from this
preference for large+5000 acre) size.
Administrative decisions regarding protection
may be difficult to influence or entorce. For
example, day-today support for monitoring
species may not be available; complacence can
exist undetected; sampling may be forcibly
localized in planning and management and
may, therefore, miss some genetic diversity
(including ecotypes) existing in non-sampled
parcels.

Preference for large size can cause us to
miss inclusion in the wilderness system of
important habitats, such as in riparian zones,
natural islands, urban parks and corridors and
nodes in agricultural areas. Some areas are not
necessarily best protected in single, large
reserves (Quinn and Robinson, 1987).

Human Value of Genetic Diversity

We may assume that most endangered
species have been identified and their listing
lobbied for because someone knew of their
rarity and proposed a listing based partially on
(1) esthetics, (2) function of the speciesin the
ecosystem, (3) recreation, (4) curiosity and (5)
the notion that to value the species was seen as
areflection of broader values. Regardless of
the motivating initiative for proposed listing,
those involved certainly sensed responsibility
(whether to the species, to themselves, to
human kind in general or al of these). Th
likely sensed the irreversibility of the loss if it
wereto occur, and likely felt adesireto
awaken others regarding the potential loss.

We have perhaps the greatest species
diversity in the humid tropics. But, we have
no guarantee that the impact of discovery is
greatest just from tropical species. The
variability we seek may be different major
phenotypes rather than taxa. Different
phenotypes within species respond differently
to “polarized” natural selection extremes across
aspecies range.

Economic Value of Genetic Diversity

In 1979, Arthur found that public support
for maintaining species diversity was based
largely on ecological and existence values.
Driver and others (1987) maintain that few
published articles on wilderness preservation
have contributed to the appraisal of economic
benefits of diversity. They note that while
only a small percentage of species are found in
designated wilderness, and their numbers are
comparatively small, even their future benefits
are unknown.

Questioned about the value of genetic
diversity, what have others said? The range of
uses, often including travel, pharmacy,
toothpaste, or bread made from stoneground

rain, reflects our dependence on diversity

Myers 1987). The vaue of genetic diversity,
directly related to the quality of life, is more
than an inference. The replacement costs for
some species (including genes), were they to
disappear, would go beyond our affordable
monetary ranges. The fact is the value of a
species Is more than just quantitative. Thisis
hard for some to reconcile, unfortunately, with
the concept of value.

Affixing Potential Vaue to Diversity

How does one defend the value of
species of yet undiscovered cultural or
economic value? As mentioned earlier, we
have n%tdyet Come across any means to assess
the broad array of values. If there were an easy
answer, our methods of proactive conservation
would be farther ahead, better received and
more soundly supported. Thereisyet no
failsafe path for making such assessments.
(Discovery does not necessarily occur where
the greatest investments have been made.)
Consider wheat, barley, oats, afalfa, and rice.



Just these five species represent the majority of
the world's nutritious consumption. It would
have been hard to predict that these few weedy
species could be so vital to human survival in
both temperate and tropical regions. These do
not represent great species diversity. They do,
however, represent enormous genetic
manipulation, investment, and learning. They
represent contrasting values related to profit,
trade, treaties, and good will that, taken as a
category of species, represent a keystone to
human survival.

Genetic diversity may increase in value
at an entirely different level, such asin
photography for commercials and magazines,
film making, and television tourism. In these,
the diversity and its value is contained in the
ambience, the poetic;, daring, affectionate, and
generally esthetic components of nature. The
diversity contributed by genes to this use is too
complex for usto dissect here. In contrast,
when something is awry and significant
components of diversity are lost, the value
judgement changes. Who could have guessed
one or two hundred years ago that someone
would lose sleep over condors, dusky seaside
gparrows, or African “killer” bees? It worksin
both directions. How many are anxious today
to find whether something can be done with
the especially potent antibiotics secreted
naturally by an obscure toad? In the case of
the bees, the quality or value of genetic and
biological diversity can be undermined by
inadvertent changes in the constitution of gene
pools and the natural selection and ecological
processes that follow.

THE CONTEXT IN WHICH
WILDERNESS EXISTS

When we are faced with evaluating
wilderness, how much of it exists is only part
of the assessment. Severa other factors are
appropriate. These have to do with locality,
biome, geographic context, regulations, uses,
and adjacent area interface (purpose of this
volume).

The wilderness area occursin a
geographic/landscape context. It may have one
of many possible shapes, most likely defined
by things other than the limits of the
ecosystem (Schonewald-Cox 1988). While the
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wilderness area cannot contain roads, it may be
bordered by them. Adjacent land use may
involve a policy of fire suppression in contrast
to regulated burning in a wilderness area, as
with Sequoia and Kings Canyon National Parks
(Bancroft and Partin 1979). Moreover, the
landscape may include nearby rural or urban
development. In the case of rural
development, mining, industry, agriculture, and
rural towns may be close to the border; in the
case of the urban development, the nearest
major city and associated industries may be
spreading rapidly to the borders of the
wilderness (as is the case with Saguaro
National Monument and the city of Phoenix).

Internal Control Over Wilderness

From the internal perspective, the
wilderness area is managed and regulations are
enforced to achieve protection. Enforcement
may take on many aspects depending upon the
regulations, what is and is not permitted within
the geographic limits of the wilderness area
(Schonewald-Cox 1988). It may be that
numerous visitors come, and regulations are set
down to limit the number of people that can
enter the wilderness at any one time.
Wilderness permits may assist in regulating the
numbers. Perhaps enforcement may entail use
of backcountry rangers or superintendents who
check for incorrect uses of camp sites, illega
hunting, or illegal specimen collections.

Management may entail manipulation of
certain biological features to preserve a series
of natural features that would otherwise
disappear for lack of space or other resources
(such asfire or succession). Management may
just involve picking up after visitors to the
area, and monitoring the changes in species
and physical environment.

A National Park Service Example

Present NPS polic?/ (USDI National Park
Service Management Policies 1978) states that
“the ecosystem will constitute the unit for
resources management purposes in natural
areas of the National Park Service” and that
generally thisis confined to one community
type. The NPS, however, recognizes the “key
to successful management will be found in




identifying man’s adverse influences, correcting
them, and properly regulating his future
activities.”

It is easy to assume that by “ maintaining
and restoring natural processes’ we are dso
maintaining primeval genetic and biol ggical
diversity. The term “restoring” is loosely
interpreted. Whether or not contemporary
peoples of North America had interfered with
natural processes, there would still be
evolutionary shiftsin both biological and
genetic diversity. Also, since we did interfere
In most cases (in some causing irreversible
impacts) (Freeman 1986), we cannot assume
restorations are at all similar to the effects of
that same process at an earlier time. For
example, 60 years of fire suppressionin a
naturally high fire frequency area(i.e., every
20 years) may have resulted in the loss of
viability in fire ephemeral herbs such as lotus.
Restoring the “process’ of fire cannot restore
the viability of seeds, and lower genetic
diversity and perhaps lower species diversity
will result. Therefore, movements to recreate
the past can be easily misguided. Adapting to
modem and future selection with existing
diversity might be considered the priority
challenge. Restoring diversity lost to the
system may mean restoring genotypes no
longer capable of surviving current local
selection.

IMPACTS

Each wilderness area may suffer impacts
from inside or outside regardless of a
responsible agency and appropriate policies.
These impacts include tourism, acid rain, air
pollution, water pollution, and the propagation
of alien species. Those listed are among the
most widespread impacts likely to affect most
regions of the country.

Internal Uses

Tourism, the byproduct of development
and beauty, brings additional people to the
adLacent habitat where thgy rest, and
subseguently into the wilderness area to
participate in the wilderness experience. The
latter may be innocent in intent but may also
create pressures on a small area within a short
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period, if only by trampling and crowding out
wildlife.

By contrast, use by visitors is likely to
communicate the existence, value, and purpose
of thearea to others who travel there and to
those who live near the wilderness. These
values are likely to be passed on further. To
this extent, the wilderness area serves as a
communication beacon pointing out the values
of such natura areas. Their shared use brings
communal value to an area. To communicate
asense of value and to pass on this to others
still is very important to the survival of
wilderness and its constituent parts. This is. as
with species preservation mentioned earlier, in
the realm of esthetics; it is increasingly
important to this country.

Uses of Adjacent Habitat

Adjacent lands can contribute to
protection, recreation, residences, and economic
growth. In contributing to economic growth,
the areas adjacent to wilderness are likely to be
used for industry (as for mines, dams and
electricity, forestry and factories), urban
development and recreation, and for living
areas, these may be compact as with
developments of houses and apartments, or
may be low density housing. They may serve
for urban development, becoming crowded and
expensive. Thelands may be used for
agriculture, including crop dusting or irrigation
systems. This may transfigure the land, as
may urbanization. as in Phoenix, Miami, and
Los Angeles.

Impacts and Genetic Diversity

Genes are immediately responsive to
pollution and other stresses. Whether
population and species flourish or become
extinct will be determined by their ability to
cope with the stresses. If some individuals
carry the genetic tolerance for new changes,
these will likely increase in frequency, while
others less fortunate may become dormant or
die out. Stress-induced changes may
demonstrate characters or bring to light species
or %enotypes of particular commercial or
esthetic Interest. One can predict with
certal ntty that diversity that is lost is not likely
to be of any use regardless of its previous



potential. Therefore, land use in and adjacent
to wilderness areas needs to be planned and
monitored, and additional support is needed for
cooperation and long-term inter-institutional
planning and monitoring.

While the focus of preservation may be
at the geographic level (i.e., to protect and
maintain representative habitats or ecosystems)
and will automatically include much diversity,
thisis not all inclusive. Benefits can be
derived from protection at the species or
population level; such as has been done for
threatened and endangered species. Keystone
species and ecotypes are still overlooked as
justification for establishment of protection
despite their dominating roles in ecological
processes. ~

In establishing our goals, we should
assess continually the viability of al focal
species in our care. This should include
evaluations o;fopul ation trends both within
and in areas adjacent to wilderness areas.
Proposed changes in land use and external
threats such as pollution, alien species,
invasions, etc. need consistent and thorough
evaluations. We should recognize and follow
through with the support to both research and
resources management.

Problems of Protecting Genetic Diversity in
Wilderness

Too little attention is given to how
wilderness areas are designed (recognizing that
in most instances there is little leeway for
choice). How will protection expectations be
matched to the size, complexity, and protection
investment? How will the management fit the
objectives of the agency, and of wilderness
systemsin general? Are management and
research support sufficient to achieve
objectives? What will be done to ensure
cooperation, maintenance, and public
development of respect and appreciation for the
wilderness area? How can predispose our
network of wilderness areas to protect genetic
and biological diversity while, at the same
time, furthering international contributions
towards the protection of biodiversity and the
biosphere in genera ?

Asfor protection of species of yet
undetected value, or protecting diversity for
future generations, we do not know what future
generations will cherish. We can take only our
present values and carry these forward. So it
Is especidly clear that we need to identify
them, bearing in mind their implications for
protection and human development.

Unique Features of Wilderness

Thetitle “ wilderness area’ is consistent
throughout the United States within and
between agencies. While the specific mandates
of agencies vary considerably, there are some
commonalities that are apparent in designated
wilderness. One of the interesting
characteristics of wilderness areas is that they
assimilate the collective benefits of their
agencies. They represent different scopes of
protection. They have different administrations
protecting them and therefore experience
different management techniques. This
provides the inter-agency wilderness system
with an insurance against overdevel opment and
exposure promoted by a single agency. There
is an associated spreading of risks. The
interagency network provides a supra-structure
of management that will ensure that some form
of wilderness protection persists into the future.

Besides offering us an opportunity to
learn different long-term effects of adjacent
land uses and management, the effort to protect
wilderness offers the opportunity to create
cooperative linkage between agencies. This
could strengthen the quality of wilderness
management and of cooperation between
agencies for other protection activities.

Unique Contributions of Wilderness

Wilderness gives us severd intrinsically
variable strategies for putting land aside at an
intermediate scale.

The unique contributions of wilderness to
protecting genetic diversity, whether this
constitutes threatened and endangered species
or genes, is the geographic core. Wildernessis
likely to be the least disturbed of anetwork of
public and private lands set aside for
protection. Wilderness areas have the potentia



to function like core areas of biosphere
reserves that serve as bench marks of
environmental change, as reservoirs of
diversity, and as focal points for protection.
Additional protected lands surrounding the
wilderness core areas can, by serving multiple
purposes, be directly responsive to local human
needs without compromising the buffer
properties they confer to the core area or
wilderness. The Biosphere Reserve model of
protection is respected globally. Following this
model enhances the value of Wilderness
designation.

There is a disproportionate shortage of
wilderness representing North central
grasslands and Northeastern forest. As Reed
(1988) points out, it may not be the additions
as much as the modifications of management
of wilderness areas that we may witness in the
coming years. How do we direct this
protection and management to increase or at
least project the current value of wilderness
areas into the future? It is easy to see from
the U.S. Geological Survey map that
wilderness areas increase in size inversely to
the colonization sequence of the United States.
Land cannot be requisitioned from dense
landscapes, but small wilderness areas will
have to be managed cooperatively in networks
of nodes and corridors up and down the
Eastern and in the agrarian States. Where
wilderness areas are small, we may have to
settle for more humble objectives of protecting
species and communities at a level appropriate
to the size of the system offered (Schonewald-
Cox 1983, Salwasser and others 1987). While
it may not change our expectations for
herbaceous species, it may change them for
large or medium sized vertebrates.

RECOMMENDATIONS

1. Wilderness areas require funds
specifically designated for repeated inventories
and monitoring of biological diversity. Genetic
diversity should be routinely examined for
selected species in the course of monitoring
activity. Selected species should include
keystone, threatened/endangered, environmental
indicator and popular species and their
ecotypes.
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2. Funded research programs need to be
dedicated to the ecology, demographics,
behavior, genetic variability, and viability of
focal species. These programs require increased
inter-institutional cooperation and collaboration.

3. Specific proportions of annual funding
and long-term funding of wilderness areas
should be dedicated to the synthesis of
information regarding wilderness areas and
biodiversity/genetic diversity.

4. Continued attention must be given to
external threats (i.e., anthropogenic air
pollution, global warming, CO, increase, alien
species invasion, etc.). Management practices
such as use of prescribed fire, handling of
visitors, habitat rehabilitation, etc. in wilderness
areas and adjacent lands must also be
scrutinized.

5. Increased information is needed on the
relation of human behavior to protection of
biological and genetic diversity. Wilderness
areas provide an excellent focus, and should be
asked to contribute to our knowledge in this
subject.

6. Scientists in the conservation-related
fields should be encouraged to provide
sustained guidance to wilderness administrators
and field managers of adjacent lands on the
protection of biological and genetic diversity.

7. Wilderness areas should not be viewed
as single protected isolates. They should
function cooloeratively both nationally and
internationally in habitat protection.
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CULTURAL RESOURCES
AND W ILDERNESS

Loretta Neuman and Kathleen M. Reinburg*

ABSTRACT

This paper discusses issues ofw i Berness
managem entand cu kuralresource protection
on Federalhnds, based on the directions and
auth orities contained in federalpresenation
Bws, the WiBerness Act, and agency
auth orities and regulations. The capabi Bties,
opportunities and constraints ofw i Berness for
the appreciation and presenation ofhistorica ll
and prehistorica Isites and artifacts are
examined. Alhough conflicts may sometimes
occur,w e be lene thatthe goa b ofnaturaland
cuburalresource managementin w i Berness
areas are com patib B and can be mutua
beneficial Proper p knning and po Icies for
deaIng w ith cu Buralresources in w i Berness
areas may need Bgishtion o be effectuated.

INTRODUCTION

All Federal land managing agencies,
regardless of their specific missions or
mandates, are required to protect the cultura
resources on their lands--archaeological sites as
well as historic structures and artifacts. This
duty has become increasingly recognized since
the mid 1960’s, with enactment of major
environmental and preservation legislation.

In particular, two landmark laws were
enacted that had a profound impact on the way
that agencies in the Departments of Interior
and Agriculture manage their natural and
cultural resources. The Wilderness Act, signed
into law September 3, 1964, established the
National Wilderness Preservation System. It
provided a process to identify, designate and
protect areas of undeveloped Federal land
which retain their “primeval character and
influence, without permanent improvements or
human habitation” and which are “protected

*\ce-President for Consenation, Environm ent, and H istoric Presenation and Director of

and managed so as to preserve (their) natural
conditions.”

Two years later, the National Historic
Preservation Act was enacted on October 11,
1966. It created the National Register of
Historic Places maintained by the Secretary of
the Interior and established the Advisory
Council on Historic Preservation. Section 106
of the Act recwir% Federal agencies to take
into account the effects of undertakings on
historic properties and to give the Advisory
Council an opportunity to comment. Section
110 of the NHPA (added by Congress in 1980)
directs federal agencies to take responsibility
for preserving historic properties they own or
control; to locate, inventory, and nominate to
the Secretary of the Interior properties that
appear to qualify for the National Register; and
to carry out their programs and projects in
accordance with the purposes of the NHPA.

All of these requirements are in addition
to those contained in the National
Environmental Policy Act, which requires
agencies, among other things, to prepare an
environmental impact statement on any major
actions that significantly affect the human
environment. In 1979 a separate Act was
established to specifically help protect cultural
resources on federal lands--the Archaeol ogical
Resources Protection Act (ARPA). The Act
provides for a system of permits to excavate or
remove archaeological resources, prohibits
nonpermitted activities and contains civil and
criminal penalties for violations.

While these Acts were well intended as a
means of protecting important resources, their
interpretation by Federal agencies have often
created conflicts with regard to the
management of cultural resources in proposed
and designated wilderness areas.

Archaeo bgicallProgram s respective ¥, Foresigh t Science and Techno bgy, W ash ington, D C.



Some agencies initially took a very
“purist” approach. They attempted to eliminate
from cons deration areas which contained
manmade resources, even historic ones, as
incompatible with “primeval” wilderness,
despite the fact that the standards of the
Wilderness Act provide for a more generous
interpretation. A later issue was whether the
full range of historic preservation activities--
inventory, evaluation and excavation--were
allowed by the Wilderness Act and, if so, the
extent to which limited agency resources
should be spent on such activities.

This paper will examine these and other
issues relating to wilderness management and
cultural resource protection on Federal lands
managed by the Forest Service in the U.S.
Department of Agriculture. The Forest Service
has the longest track record relating to these
issues and manages the largest number of
wilderness units of any Federal agency. It is
second only to the National Park Service in
wilderness acreage’ The issues relating to the
management of cultural resources in national
forest wilderness areas are similar to those of
other Federal agencies and many of the
recommendations relating to them are
%ophcable to other agencies, such as the

ureau of Land Management and Fish and
Vs\éirldlife Service and even to the National Park
vice.

CONFLICTS BETWEEN WILDERNESS
AND CULTURAL RESOURCES

For several decades, federal mangers
have been grappling with the question of how
to best integrate cultural resource management
into wilderness settings. Among the maor
issues are the following:

* Whether the language referring to the
absence of evidence of man in section 2(c) of
the Wilderness Act includes historic properties
and archaeological sites and to what extent this
language is modified by the acknowledgement
of “historical value” in the definition o
wilderness under the same section and in the
uses of wilderness under Section 4(b).

* Whether historic and prehistoric structures
should be allowed to remain in wilderness if
they have no administrative function;

* Whether designation of a wilderness area
constitutes an adverse effect on cultura
resources and requires compliance with Section
106 procedures, especialy If restoration or
maintenance of historic sites were not allowed
and they were thereby subject to deterioration
or removal.

* And, the age-old question of whether cultural
resources (and attendant management activities)
add to, conflict with or detract from

wilderness.

In examining these and related issues, it
is significant to point out that the Wilderness
Act does more than merely mention “historical
value’ as contributing to wilderness. Section
2h(c) of the Qlct defines wil tgjern?)ﬁs as a?? argg
that “generally appears to have been affect
primarily by thgﬁ)grces of nature, with the
imprint of man’s work i
unnoticeable” (emphasis added). The Act does
not state that the area must be pristine with no
evidince of human activity (Wilderness Society
1984).

In terms of on-the-ground cultural
resource management, however, the Wilderness
Act isless specific. Section 4(b) directs
agencies to administer a designated wilderness
area “for such other purposes for which it may
have been established as also to preserve its
wilderness character.” Section 4(c) simply
states that activities which could have negative
impacts on wilderness (such as temporary
roads, motor vehicles, and motorized
equipment) may be undertaken only “as
necessary to meet minimum requirements for
the administration of the area for the purposes
of thisAct...” No mention is made of the types
of activities that would otherwise be carried
out for cultural resource management purposes
on non-wilderness lands nor is any direction
provided as to whether these activities are
allowed or precluded in wilderness.

Most of the ?uidi ng legidlation for
federal agency implementation of the
Wilderness Act fails to acknowledge this issue.
For example, the Forest Service's Nationa
Forest Management Act, is silent on the



matter.>  Nor is any mention of wilderness
included in the relevant preservation legislation
(NHPA, ARPA etc.) As aresult, most
agencies have been ambiguous and often
inconsistent on how to deal with cultural
resources in wilderness areas.

Some forest managers have taken a
hands-off attitude or, at best, have assumed
that the mere inclusion of an historic property
in wilderness (especially an archaeological site
which is underground and generalIK not
visible?] will be enough to protect the site.
Some have concluded that cultural resourcesin
wilderness can be managed in much the same
Wai/ asthey arein other areas.  Exceptions
include non-motorized methods of treatment
and a focus on the natura processes (allowing
deterioration of non-significant properties, for
example).

Clearly, many professiona wilderness
managers and cultural resource professionals
believe that wilderness designation does not
mean that human activities and the remains of
these activities will not occur in these areas
(Peters 1987). In Minnesota at the Superior
National Forest, for example, some ot the best
examples of turn of the century logging camps
arein designated wilderness areas.

Furthermore, wilderness does not mean
that the areaisin its original, unaltered state.
Many of these areas have undergone significant
dterations. “ Wilderness,” asused in this
context, isalega term defined by an Act of
Congress. It is not merely an esthetic
description of a state of nature. Any close
reading of the Wilderness Act and related
Ie?islation shows that Congress did intend for
cultural resources to be included in designated
wilderness areas. The challenge, therefore, is
to determine how best these resources can be
managed in ways that are compatible with
preserving wilderness values.

FOREST SERVICE GUIDELINES

All federal land managing agencies have
agency regulations or manuals which deal at
least in part with cultural resource management
on their lands. The wilderness chapter of the
Forest Service Manual is quite specific
regarding the protection of historic and
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prehistoric cultural resources. The legal
authorities governing protection and
management of cultural resources in wilderness
include the Acts discussed above,
implementing regulations in 36 CFR 800,
Executive Order 11593, and individual forest
and management plans.

The manual states that the Forest Service
policy is that cultural resources in wilderness
are available for scientific study to the extent
that the study is consistent with the concept of
wilderness, the intent of the Wilderness Act,
and cultural resource management objectives.
Cultural resources are also available for
recreational, scenic, scientific, education,
conservation, and historic uses, consistent with
management as wilderness.

The policy aso directs that analysis will
be on a case-by-case basis and will ensure that
actions are compatible with wilderness and
cultural resources objectives as stated in the
forest plan. As ageneral rule, cabins, shelters,
or other structures approaching 50 years of age
should be examined for their cultural resource
value. Those sites or structures that do not
qualify for the National Register should be
removed or allowed to deteriorate naturally
unless they are deemed necessary to support
public purposes of wilderess® or serve
administrative purposes®.

Within the Forest Service, management
direction for cultural resources eligible for the
National Register is subject to compliance with
Section 106 of the NHPA and the regulations
contained in 36 CFR 800. A decision to
remove, maintain, or allow a historic or
prehistoric structure to deteriorate naturally is
considered a Federal undertaking that will
affect the resources. Interpretation of cultural
resources located in wilderness shall generally
be done outside the wilderness area; verbal
interpretive services by qualified wilderness
rangers, volunteers, or permitted guidesis
acceptable.

VALUE OF USE

One difficulty in dealing with cultural
resources in wilderness in a multiple-use
agency such as the Forest Service is the
difficulty of quantifying the values of these



resources or, for that matter, of the wilderness
itself. Thereis, indeed, no systematic method
to assess the value and method of treatment of
cultural resources within wilderness.

One way to deal with thisis to include
specific provisions in the authorizing legislation
for awilderness area at thetimeit is
designated, such as was provided for the River
of No Return Wilderness in the Central Idaho

life and development in order to give a sense
of orientation to the American people.”

Each archaeological site and historic
structure offers unique information about the
past. Thus each should be evaluated on its
own merits, and not judged merely on whether
or not it occursin awilderness area. Thiswas
stated very lucidly by Rupert Cutler, former
Assistant Secretary of the Department of

Wilderness Act. That Act states that resource ‘Agriculture, who participated in 1980 in the

management within the wilderness area will .

have protection and interpretation of
archaeological sites as one of its purposes.

In addition, part of the comprehensive
management plan should encourage scientific
research, protect significant cultural resources,

rovide public interpretation .and report on the
ocation, significance, condition an
recommendations on any sites or structures. *

Although there are many socia and
educational values for maintaining cultural
resources, these are hard to quantify or
measure. Human beings have an intellectual
curiosity about themselves and their past, and
cultural resources help answer their questions.
Knowledge gained from prehistoric and historic
sites and from archaeological excavation and
historical interpretation can enable scientists to
address modem problems. Cultural resource
preservation provides important information on
environment, geology, plant and animal
domestication, human health, and development
of society to name afew. The long term
effects of irrigation on soil formation, safe land
management practices, reintroduction of plants
thought to be extinct, environmental changes
and natural disasters can be examined through
the archaeological record.

Less tangible, but nevertheless redl, is
the value that a great many people place on
preservation of a cultural resource for its own
sake. This is not mere rhetoric or well-wishing;
it is part of our national public policy. In
Section 1, the preamble of the National
Historic Preservation Act, the Congress itself
found and declared that, among other. things,
“the spirit and direction of the Nation are
founded upon and reflected in its historic
heritage” and this heritage should be
“preserved as a living part of our community
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Society for American Archaeology’ s annual

‘meeting. He noted lessons that can be learned
from prehistoric agricultural and conservation
practices; knowledge of long-term climatic
patterns based on archaeologically derived
Information; vaderstanding of ancient Indian
religious and cultural practices so that present
land management activities do not interfere
with their modem observance; and ways that
historic structures can be reused for modem
purposes. (Cutler 1980).

CURRENT PROBLEMS GIVE FUTURE
DIRECTIONS

One of the major problems with the
Federal agency cultural resource management
in wilderness is the very lack of any
-affirmative manag?ement program and the
subsequent lack of an expanding information
base. Thisisin direct contrast to non-
wilderness land, where, prior to an undertaking,
all agencies are required to conduct a cultural
resources inventory. It is not uncommon for
inventories to end with archaeological site
avoidance rather than excavation or mitigation,
which usually results in alist of sites which
need further evaluation and research. The ligt,
if evaluated properly, can aid land managersin
making other decisions relating to sites, such
as which ones should be preserved in situ and
which need additional research to add to the
historical and archaeological record.

Law enforcement and resource protection
are also major problems. Vandalism, looting
and pot hunting are destroying sites rapidly.
Although this occurs more frequently In roaded
areas, wilderness designation does not of itself
-assume Site protection. Since federal agencies,
for the most part, have not developed a
complete site inventory, except in response to
specific projects, many sites that are not



already identified are being damaged or
deﬁtro?/ed. The tragedy isthat thereislittle
control over the situation and often no concept
of the extent of site loss. Thisis especialy true
for wilderness areas in which cultural resource
surveys are rarely done. Y et archaeol ogical
sites are non-renewabl e resources; once
destroyed they are gone forever.

According to the newly released Genera
Accounting Office report (1987? on cultural
resource protection, the federal land managing
agencies in Arizona, New Mexico, Utah and
Colorado (the Four Comers) "... manage about
104 million acres of land in the Four Comers
states, yet the agencies had surveyed less than
6 million acres, or less than 6 percent of these
lands, to identify archaeologica sites... estimate
that there are nearly 2 million archaeol ogical
sites in the four states, of which only 7 percent
(about 136,000) have been recorded. Further,
most of the archaeological surveys performed
in recent years have been done to obtain
clearances for development projects and,
therefore, are not necessarily directed at those
areas having the greatest archaeological
rlzsso%rce potential.” (General Accounting Office

This points to another major problem --
lack of sufficient, trained personnel.
According to one Forest Service archaeologist,
for example, the five state Rocky Mountain
Region of the Forest Service has approximately
26.5 million acres of multiple use national
forests and grasslands but only 8 archaeologists
to provide protection and professional
judgement. How closely can 8 people monitor
26.5 million acres?

Inthe Wegt, it isaparticularly
challenging task. Forests with several million
acres can contain several hundred thousand
archaeological sites. Even to survey 10% of
the sites which are primary looting targets
would mean surveying a?proximmdy
20,000-30,000 sites. Public involvement has
been stressed as one wa?/ to help monitor large
expanses of land, but efforts thus far have been
merely exhortative and largely ineffective.

While federal land managing agencies
respond reasonably well to their Section 106
responsibilities on non-wilderness lands, there
have been problems meeting obligations for
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site stabilization, interpretation and
enhancement of cultural resources for the
public, This has been documented by Dr.
Leslie Wildesen, Colorado state archaeol ogist.
As former regional archaeologist for the Forest
Service' s Pacific Northwest Region, Dr.
Wildesen worked with wilderness managers
from 19 national forestsin an effort to
coordinate wilderness management and cultural
resource protection.

In alandmark article, Wildesen noted
that the complex relationship between cultural
resources and wilderness values is complex and
said that “it is often difficult to strike a balance
between preservation of cultural resourcesin
wilderness areas and preservation of ﬁristi ne
wilderness.” She stressed that both the
National Historic Preservation Act and the
Wilderness Act have similar focus, to preserve
important resources for public enjoyment and
enlightenment and for scholarly use. She
added, however, that wilderness designation,
“traditionally has been the death knell for
affirmative cultura resource management on
millions of acres of federa lands. Conversely,
the presence of historical and archaeological
resources has been cited as a reason to prevent
an area from being included in the Wilderness
Preservation System” (Wildesen 1985).

Other problems occur when land
managers discourage archaeological research in
wilderness by limiting access to it or when
they assume that sites are protected merely
because no development will occur that might
damage the resource. Managers may fail to
take into account the value of cultura
resources during wilderness planning. Too
often, historical resources have been
deliberately destroyed because of a perceived
conflict with the purposes of wilderness --
despite the fact that no such destruction is
caled for or condoned by the Wilderness Act.

Unfortunately, cultural resource
advocates have themsel ves sometimes
contributed to the conflict. Failure to identify
the cultural resource base in potential
wilderness areas and not being persuasive in
securing specific language in wilderness
legislation are some of the reasons there are
problems (Wildesen 1985).



Cultural respurce professionals have felt
the need to work for specific statutory
language, as in the Central Idaho Wilderness
Act. That language was included as aresult of
the efforts of Dr. Ruthann Knudson who
proPosed_the specific provision requiring
‘affirmative management” of the historical and
archaeological resources within the wilderness
boundaries and requiring preparation of a
cultural resource management plan during the
wilderness management planning process.

~ Thereis, moreover, an ethical issue that
IS raised by the manipulation of wilderness for
scientific ends, including the taking of artifacs
te \ery action of which may destroy some
wilderness values. In arecent article on this
issue, it was noted that

... the apparent conflict with
allowing freely functioning natural
conditions and basic ecological
process to proceed in wilderness
with minimal human-induced
interference and disturbance. Can
we indeed retain wilderness value
and character while at the same
time physically removing finite,
non-renewable components?. . .
Thus, the dilemma, does the
wilderness manager allow
destruction of potentially
significant scientific datain order
to preserve wilderness values? Or
does the manager allow the
removal of fossil and cultural
materials to facilitate the
Ereserva’u on of scientific

nowledge at the expense of
wilderness values? (Berger et al.
1987).

However, to manage effectively aland
based resource, one must know where and
what it is. Inventory and evaluation are key to
this, but in wilderness areas are rarely done.
For example, the 3.5 million acre Superior
National Forest has approximately 80,000
100,000 acres surveyed annually. Of this, only
300 to 500 acres are in wilderness, yet the
wilderness contains 1.2 million acres, or over
one third of the entire forest (Peters 1987).

At this rate, and despite effortshy
archaeologists and cultural resource specialists,
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acomplete survey may, never be completed.
Since the majority of federal land managing
agencies are project based agencies, most of
the work is project related. Funds for cultural
resource surveys come from each specific
project budget such as timber, minerals,
grazing, or recreation. Systematic surveys of
existing wilderness areaS are a low priority for
Federal agencies due to lack of funding for
non-impacting program work, a heavy _
SH‘J’*‘”“ 0on areas Where impacts are occurring,

misguided beliefs on the part of wilderness
managers, cultural resources specialists and the
public that wilderness designation protects
cultural properties.

_ Furthermore, the emphasis on compliance
with federal regulations concerning the
Identification, evaluation, and nomination of
historic and prehistoric resources can often
result in little time available to devote to the
development of long-term planning and
management strategles for cultural resources.
Considerable quantities of data have been
accumulated with little effort being spent in
developing techniques that would enable the
prediction of the location and densities of
cultura properties. Thisis especialy true of
non-wilderness lands and is perhaps a major
reason why less attention and support is given
to cultural resource management in wilderness.
“ We have been attempting to keep one_steP_
ahead of the chainsaw and bulldozer with little
timeto look at where we are going or should
be going.” (Cordell 1984).

SPECIFIC RECOMMENDATIONS

Progress has occurred since the
promulgation of many cultural resource
regulations. The Forest Service for example
states. “In reaching a decision, the long-term
needs of society and the irreversible nature of
an action must be considered. The Department
must act to preserve future options; loss of
important cultural resources must be avoided,
except in the face of overriding national
interest where there are no reasonable
alternatives."

The biggest stumbling block isto
overcome the traditional tendency to view
responsibilities for cultural resource
management as a stepchild to important



activities or as a constraint on the management
of other resources. Rather, it should be seen
asan op()fortunity for broader service. One
way to do thisis by better integrating cultural
resources into the full spectrum of
multipleresource management. In this regard,
there are a number of recommendations for
addressing specific needs. These include the
following:

* Develop cultural resource inventory strategies
which are more workable in wilderness aress,
refine sampling techniques and improve
accuracy while reducing the time and cost;

* Improve the use of remote sensing and other
nondestructive technological methods to
identify and protect cultural resource sites;

* Develop better methods of data collection,
including dating techniques to establish the
importance and value of archaeological sites
and better means of managing and exchanging
data and other information;

* Improve methods for assessing and
predicting potential impacts on cultural
resources, and for understanding what
motivates cultural resource vandalism and theft;

* Develop better means for cultural resource
interpretation to make cultural resource
programs relevant (Cutler 1980).

Another recommendation is use of
consistent cultural resource protection language
in al future wilderness legidation. Itis
unfortunate but true that without language
which carries a specific inventor
responsibility, as in the case with the River of
No Return Wilderness, cultural resources will
remain largely unknown in these areas.
Wildesen provided the framework and rationale
for thisin her article when she called for

.. . aprogram of future research,
public interpretation, and historic
preservation to be carried out as
part of ongoing management of the
wilderness. The very concept of
“wilderness’ implies that cultural
resources found in these places are
not routine, run-of-the-mill
properties. Rather, they represent
adaptation - or attempted
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adaptations - to environments that
today we find too difficult, rugged,
or isolated to try to “civilize.” It
follows that these resources may
be the most informative of all
about the history of human success
and failure in these environments
over the past 10,000 years and that
we should therefore be vigorous in
our attempts to preserve them
(Wildesen 1985).

Until Federal land managing agencies
take more affirmative action for managing
cultural resources in wilderness under existing
authorities, the need remains to incorporate, in
certain instances, explicit legidative language
to protect historic and archaeological resources
in many new and existing wilderness areas. A
specific requirement could be included to
inventory, evaluate, and provide affiiative
management for significant resources.
Conflicts could therefore be resolved during
the early planning stages of wilderness
managemen.

CONCLUSION

The national direction isin place.
Federal law -- carried out through the agenc
manuals and regulations -- mandates cultur
resource management and protection. The
long-term nature of management planning
alows sufficient time to build cultura
resources survey and protection into wilderness
management. Individual land managing units,
such as national forests, have unit management

lans. Most do not, however, prepare plans
or the management of individua wilderness
areas generally or cultural resources
specifically. Thisis an area which begs for
further attention.

Federal agencies should have no
difficulty integrating wilderness and cultural
resources into the context of multiple use
management, especially considering that they
have done so with other resources and other
multiple use tasks. Wilderness and cultural
resources may be separate, but they ate not
unalike. In the end, after all, their goals are the
same --to save a part of our heritage for
present as well as future generations to learn
from and enjoy.
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APPENDIX ONE

Central Idaho Wilderness Language

Sec. 8 (a)(1) In furtherance of the
purposes of the Wilderness Act, the Wild and
Scenic Rivers Act, section 6 of the National
Forest Management Act, the Archaeological
Resources Protection Act, and the Historic
Preservation Act, the Secretary shall cooperate
with the Secretary of the Interior and with
agencies and institutions of the State of Idaho,
in conducting a cultural resource management
program with the River of No Return
Wilderness and within the Salmon River
component of the National Wild and Scenic
Féivers System as designated in section 9 of
this Act.

(2) Such program shall have asits
pu(rfpses the protection of archaeological sites
and interpretation of such sites for the public
benefit and knowledge insofar asthese
activities are compatible with the preservation
of the values for which the wilderness and
wild and scenic river were designated to
protect.

(3) To carry out the cultural resource
management program reguired %}{ paragraph (1)
of this section, the Secretary shall, as part of
the comprehensive management plan required
under subsection S(a) of this Act, develop a
cultural resources management plan for the
wilderness and the river. Such plan shall -

(A) encourage scientific research into
man’s past use of the River of No Return
Wilderness and the Salmon River corridor,

(B) provide an outline for the protection
of significant cultural resources, including
protection from vandalism and looting as well
as destruction from natural deterioration;

(C) be based on adequate inventory data,
supplemented by test excavation data where

appropriate;

(D) include a public interpretation
program; and
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(E) comply with all Federal and State
historic and cultural preservation statutes,
regulations, guidelines, and standards.

(ff)Ja) Within two years from the date of
enactment of this Act, the Secretary shall
cooperate with the Secretary of the Interior and
with agencies and institutions of the State of
Idaho In conducting an inventory of the ranch,
homestead, trapper and other cabins, and
structures within the River of No Return
Wilderness and within the Salmon River
component of the National Wildand Scenic
Rivers System designated by Section 9 of this
Act and submit to the Committee on Energy
and Natural Resources of the United States
Senate and the Committee on Interior and
Insular Affairs of the United States House of

Representatives a report on-
Ag the location of these structures;
B) their historic significance, if any;
(C) their present condition;
(D) recommendations as to which of
these structures should be:
Ei) stabilized,
il) restored;
giii maintained; or
iv) removed;
~ (E) the estimated cost of such
stabilization, restoration, maintenance, or
removal;and
(F) the suitability of any of these
structures for inclusion in the National Register
of Historic Places.

(2) Until such time as the study under this
subsection is completed and the required report
submitted to the Committees, the Secretary
shall not knowingly permit the destruction of
si%nificant ateration of any historic cabin or
other structure on national forest land within
the River of No Return Wilderness or the
Salmon River component of the National Wild
and Scenic Rivers System designated in section
9 of thisAct.



APPENDIX TWO

Model Cultural Resource Language for
Wilderness as Proposed by Wildesen

In order to protect the unique
archaeological, historic, cultural, and other (e.g.
scenic, wilderness, recreation, geologic,
wildlife, ecologic, scientific% resources of the,
there is hereby established the (Wilderness;
National Park; National Monument; Wild,
Scenic, or Recreational River; National
Wildlife Refuge; etc.).

ADMINISTRATION

General

The Secretary shall manage the name of
areain a manner that will protect the
archaeological, historic, cultural and other
(listed as appropriate) resources and values of
the (type of area) and to provide for public
education about those resources and val ues.

Specific

The Secretary shall permit the full use of
the (name of area) for scientific research and
scholarly study, subject to such restrictions as
may be necessary to prevent degradation of the
(list of resources) resources of the area.

Management Plan

Within (time period) after the date of
enactment of this Act, the Secretary shall
complete a management plan for the (name of
area) in accordance with the requirements
contained in (name of authorizing legislation -
FLPMA, NFMA, etc.).

Such plan shall include but not be
limited to each of the following items:

(1) Specific measures for the preservation
of the known and potential archaeological,
historic, and cultural resources of the (name of

area);

(2) A schedule for the prompt
completion of a detailed archaeological,
historical and cultural resources management
plan, which shall meet each of the following
requirements,

(a) The plan shall be based on adequate
inventory data and shall include a schedule for
timely implementation of intensive field
inventory (if needed). Inventory data shall be
supplemented by archival research, oral history,
and archaeological test excavation data as
appropriate to enable evaluation of al
inventoried resources for the National Register
of Historic Places.

(b) The plan shal include a public
interpretation program, and shall take into
account the opinions of the public, including
approP]riate agencies and scholars in the fields
of archaeology, history, anthropology, historic
preservation, and landscape architecture.

(¢) The plan shall provide for the
protection of significant cultural resources,
Including protection from vandalism and
looting as well as destruction from natural
deterioration or environmental degradation.

(d) The plan shall provide for long-term
scholarly use of archaeological resources, and
for continued use or adaptive reuse of historic
structures and buildings, insofar as possible
consistent with (name of managing agency)
policy and the National Historic Preservation
Act.

(e) The plan shall develop data on the
ast and present use(s) of the (name of area)

y Indian [or other Native American, Eskimo,
Aleut, etc.] people sufficient to ensure their
nonexclusive access for traditional cultural and
religious purposes in accordance with the
American Indian Religious Freedom Act. Such
data shall be developed in consultation with
appropriate Indian tribes [or others--Eskimo,
etc.].

(f) The plan shall comply with all
federal historic and cultural preservation
statutes, regulations, guidelines, and standards,
including but not limited to the National
Historic Preservation Act and the
Archaeological Resources Protection Act.



(g) The plan shall, to the extent
possible, take Into account the appropriate
Statewide Comprehensive Historic Preservation
Plan(s) for the State(s) of (name), in which the
(name of areq) is located.

(3) Such other resource-specific topics
as may be necessary to comply with (name of
authorizing legidation).
ENDNOTES
1. The NationalForest System has 339 wiBlerness units with a totalof 32 444,737 acres
compared 10 37 units w ith 36.7.54,980 acres atthe NationalPark Senice 20 units of 368,734

acres under the jurisdiction Bureau of Land Managementand 70 units containing 19,332,891 acres
atthe Hsh and Wi Bl Ife. Servce.

2. The National Forest ManagementAct, (16 U.S.C. 1600 etseq.) proposes to manage the use of,
demand for and suple/J of renew ab B resources through a com prehensive assessment of present and
anticipated uses, incliding ana ¥sis ofenvironm enta land econom ic im pacts and prom otion ofa
sound tchnica land eco bgica lbase foreffective m anagem ent, use and protction.

3. As setforth in section 4(b) of the W i Berness Act (16 U.S.C. 1121 etseq.).
4. Section 4(c) of the Wi Berness Act
5. The Centralldaho W i Berness Act(Public Law 96-312 2l 23, 19 80).

6. US Forest S$nvice Manuall Tith 2300 - Recreation,W i Herness and Re bted Resource
Management, Chapter 2320 W i Berness Management
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ENVIRONMENTAL MONITORING IN WILDERNESS

Susan P. Bratton*

ABSTRACT

Wilerness Rgishtion may interfre with
fie B execution ofm any types ofm onitoring
studies, and confusion aboutm anagementof
scientific progcts in w i Berness has
discouraged m any m onitoring progcts from
utilzing wiBerness. Despite the inhibition of
monitoring, w i Berness areas representan
im portant bng-trm inestment in m aintaining
ecosystems with bw B B ofhuman
disturbance. The present paucity ofm onitoring
progcts inw iBerness may be a lbw ing sit
integrity prob Ims to dewe bp undocumented.
Po Icy renision and chrification are needed to
encourage m onitoring for presenation of site
integrity as w ¢ las for the purposes ofthe
scientific com m unity at krge. A Magencies
responsib B for w i Berness shoul consider
scientific research and m onitoring an
im portant product of a we Borganized
w iBerness management program .

INTRODUCTION

Since World War II, human impacts on
natural ecosystems have increased at an
alarming rate. Not only is direct human use,
such as clearing for agriculture, mining, and
logging, disturbing an ever-increasing
ﬁercentage of the Earth’s surface, but remote

uman impacts, such as acid rain, pesticide
contamination, nuclear fallout, ozone depletion,
and global climate change, are affecting very
isolated regions with little continuing human
presence. Environmental monitoring, once rare
outside of urban and industrial zones, is now
under way in the Antarctic and the Arctic, in
the open oceans, in very arid deserts, and on
high mountain ridges. The purpose of this
paper is to discuss the present state and future
prospects of environmental monitoring in the
National Wilderness Preservation System of the
United States. The paper will then attempt to
determine if wilderness legislation has in any

way benefited monitoring efforts, and if present
policies concerning monitoring in wilderness
can be improved.

THE STRUCTURE OF
ENVIRONMENTAL MONITORING
PROGRAMS

Environmental monitoring projects vary
in their complexity, manageria goals, and
scientific purposes. Environmental monitoring
may be undertaken in a wilderness area
because:

(1% The integrity of the siteitself isat
stake. The purpose of the monitoring is thus to
verify rates of change in ecosystem structure
and processes, or to verif%/ the extent and
impact of undesirable anthropogenic influences,
such as human trampling or acid rain.

(2) The site is in a desirable geographic
location or contains species or ecosystems of
interest for a specific project. A wilderness
area might be used for environmental
monitoring because it incorporates the highest
elevations in a mountain range, for example, or
because it contains old-growth forest.

(3) The site is relatively pristine or free
from human disturbances, and thus may serve
asacontrol sitein an impact study. Also, it
may act as a baseline for comparison with
other areas with greater human disturbance or
may provide information on background levels
of pollutants or other compounds.

The Wilderness Act incorporates lands
that appear “to have been affected primarily by
the forces of nature, with the imprint of man’'s
work substantially unnoticeable” and that
“contain ecological, geological, or other
features of scientific, educational, scenic or
historical value.” The wilderness system has
thus purposefully incorporated properties that

* Unit Coordinator, U.S. Nationa BPark Senvice Cooperative Studies Unit, Institute of Ecobgy, Athens, GA.



have high value for scientific research and are
relatively undisturbed. The Wilderness Act,
however, has only general provisions for
scientific use. The act states"... wilderness
areas shall be devoted to the public purposes
of recreational, scenic, scientific, educational,
conservation, and historical use...." and
does not in any specific way provide for
establishment of scientific monitoring or other
tﬁp% of scientific research. It should be noted
that the Wilderness Act does exclude certain
uses, some of which are common elements of
scientific monitoring projects. These include
the “use of motor vehicles, motorized
equipment, or motorboats, ... landing of
aircraft, ... other form{s] of mechanical
transport ..." and "structure[s] and
installation[s]." The Wilderness Act has no
provisions for monitoring to maintain site
Integrity, much less for participation in other
types of monitoring programs, and essentially
leaves the scientific management of the site at
the discretion of the Federal agency responsible
for the area.

PRESENT DISTRIBUTION OF
MONITORING PROGRAM

Many wilderness areas are covered by
other legidation or participate in national or
international scientific or conservation
programs. Great Smoky Mountains, for
example, has National Park enabling
legidation, and is also a Biosphere Reserve
under a program sponsored by UNESCO. In
reviewing the distribution of environmental
monitoring programs now in wilderness, we
must first look at the overall pattern of
legidlation and other mandates and determine
which portions of present monitoring programs
are forwarded by wilderness status and which
are being promoted by other designations.

According to a study by Butler and
Roberts (1986). between 1970 and 1980 one-
half of the research projects in Forest Service
wilderness areas were on recreational topics
(50 percent), whereas a mgjority of the projects
in National Park Service wilderness areas were
on biological topics (62 percent). For the 53
Forest Service areas Included in the study there
was an average of 0.13 zool o%y cs)mj ects per
site. For the 22 NPS areas included there was
an average of 10.3 zoology projects per site.
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Thus nearly 80 times more zoology projects
were conducted per sitein NPS areas. There
were 13 times as many botany projects per
site, and 15 times the general ecology projects
in NPS sites, while the Forest Service areas
had 3 times more recreation projects per site
than the NPS. If recreational projects are
counted, the NPS had 7 times as many
scientific projects per wilderness area as the
Forest Service. If recreational projects are
deleted, the NPS had 14 times as many per
area.

The present status of environmental
monitoring reflects the overall research use of
wilderness areas as described by Butler and
Roberts (1986). Comparing wilderness areas in
the Southeastern United States, the most
diverse monitoring programs are on National
Park Service properties. The two best
developed efforts are in the Great Smoky
Mountains and Everglades National Parks, but
there are also developing programs in smaller
areas, such as Cumberland Island and Gulf
Islands National Seashores. The NPS is still in
the process of expanding monitoring in the
Southeast, and severa additions to present
efforts are already planned for fiscal years
1988 and 1989.

Within the NPS sites, those with
Biosphere Reserve status often have the largest
programs or are better integrated with the
activities of other institutions and agencies. The
Man and the Biosphere program has tended to
foster information exchange and interaction
between reserves, and has also drawn non-Park
Service scientists into the parks.

The trends apparent in the Southeastern
United States would seem to apply, with a few
exceptions, nationwide. For instance, in the
“Proceedings--National Wilderness Research
Conference: Current Research” (meeting held
in Fort Collins, CO, July 23-26, 1985), a
majority of the environmental monitoring
papers (not those discussing recreational
impacts) concerned NPS sites. Forest Service
scientific participation in the Biopshere Reserve
program has usually centered on the
experimental forests rather than on the
wilderness areas. Most of the larger, older
Forest Service wilderness areas do not have
long-term monitoring programs devel oped to
evaluate site integrity concerns, whereas most



of the larger, older National Parks (with or
without wilderness) have at least a small effort
under way.

The reasons for these differences
between agencies are complex, but several
factors are probably operating nationwide.
First, The NPS began as an agency with a
mission in preservation, whereas the Forest
Service began with amission in conservation,
The NPS has avery high concern for
maintaining ecosystemsin a“natura” or even

re-Columbian state. Second, most parks had
ong histories of supporting environmental
research before they fell under wilderness
legidation. Thisis not true of many Forest
Service wilderness areas. Third, most park
legislation includes mandates to protect “the
native flora and fauna" or the “scientific
values’ of the areas. Fourth, the NPS sponsors
extensive interpretive programs with onsite
staff and has been doing this for decades.
Although a mgjority of these programs are
aimed at “front country” visitors, they tend to
foster descriptive natural history studies and
the maintenance of park museums. Through the
ﬁears this has helped to expand scientific

nowledge of the parks. Forest Service
wilderness areas rarely have these programs
and facilities. Fifth, the NPS has slowly
expanded the number of field laboratories for
research use. Although small, very basic, and
outside the legislated wilderness, these work
spaces greatly facilitate access to wilderness.
Sixth, most of the larger parks were traversed
by major roads prior to wilderness legidation.
All parks (outside of Alaska) with high
mountain ranges, have roads leading to the
upper elevations. Thisfacilitates establishing
monitoring stations along elevations and other
environmental gradients. Seventh, as a matter
of national policy, the NPS has greatly
expanded its air and water quality monitoring.
Eighth, the Park Service has had several
programs to evaluate site integrity of both
cultural and natural resources for al parks and
for al types of areas, wilderness and non-
wilderness. One of these efforts, the “ Threats
to Parks” program which began in 1980,
generated dozens of monitoring projects
directed at defining anthropogenic changes.

The Forest Service, in contrast, has been
much more oriented to the various user
constituencies. Since the service operatesin a
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conservation and production mode, the product
of wilderness areas has become recreation. In
the Forest Service, scientific research is often
viewed as a means of either increasing or
maintaining the productivity of timber
producing sites. The Service has, of course,
participated in hundreds of research projects
evaluating human impacts on forested and
grassland ecosystems. Much of this work was
economically motivated or aimed at providing
better services to the public. Research aimed
solely at native ecosystem preservation is less
common in the Forest Service than in the NPS.
Although the legidlation indicates science is a
potentially important product of wilderness,
Forest Service managers have not tried to
increase scientific use of most wilderness areas.
This may be an artifact of long-term research
administrative policies of the agency where the
research centers on the products of the systems
- in this case recreation - and ignores other
concerns. (It should be noted that many NPS
managers are antagonistic towards university
based, and even Park Service based, research
and in some cases will try to limit research
programs to projects addressi n?(the immediate
managerial concerns of the park.)

From this comparison we can infer that
wilderness legislation has done little to
encourage environmental monitoring. The sites
which have extensive monitoring programs
have them because of other legislation, or
because of management histories which have
little to do with the Wilderness Act. We
therefore need to ask three new questions.
First, if wilderness is not encouraging
environmental monitoring, is it inhibiting it in
any way? Second, does wilderness legidation
have any potential benefits for environmental
monitoring which are not being realized
because of agency policies? And third, since
monitoring is often used to evaluate site
integrity, are the present monitoring programs
aggg%ate for future wilderness management
needs:

WILDERNESS AND FIELD EXECUTION
OF MONITORING

There can be little doubt that wilderness
legidlation restricts many types of monitoring
activities. Lack of roads makes access to study
sites difficult, and prohibitions on the use of



motorized transportation slow trips into the
center of wilderness areas. For most types of
monitori ngi)proj ects, these problems can be
overcome by adding increased person power or
person time to compensate the time lost
reaching study areas. Use of wilderness may
therefore add substantialy to a ij ect budget.
In some cases, the difficulties of wilderness
access may double or triple sample collection
effort and thisis proportionately reflected in
personnel  costs.

Looking at well-developed park
monitoring programs, we fiid much of the
monitoring is not actually done in wilderness
or is conducted a very short distance over the
wilderness boundary. Weather and pollution
monitoring stations are placed along roads to
alow easy vehicle access. Some types of
hydrologic and water-quality sampling are
conducted where motorized boats are
permitted, often at the periphery of aterrestrial
wilderness area. In Southeastern wilderness, a
majority of the scientific monitoring actually
under way in the center of wilderness zones
(away from roads) consists of permanent
vegetation plots which only need to be
resampled on an extended cycle, i.e., annualy,
or every 5 or 10 years, or wildlife population
monitoring undertaken once annually, or
conducted from the air. As agenerad rule, the
shorter the sampling rotation, and the greater
the distance to the study sites, the more
difficult it is to use wilderness for monitoring.

Another major problem areafor
environmental monitoring is the question of
structures (Franklin 1987). Many types of
Polluti on monitoring stations require protective

ences and power sources. Scientific equipment
may be visually intrusive, and even asolar-
powered station may stand out as 20th century
technology in a“virgin” forest stand. Site
markers, bench marks, and fences vary greatly
in size and conspicuousness. In some cases, a
small “house” may be necessary, in others,
equipment may be left exposed. Some
sampling equipment |ooks very space-aged,
while other items can appear quite rustic.
Grazing enclosures for large ungulates may
require fences 10 feet high, while a vegetation
monitoring plot may require little more than an
aluminum tree tag. Since there is no national
policy on establishing scientific monitoring
facilities in wilderness, site managers usually
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try to interpret the spirit of the Wilderness Act
for themselves. This leads to variability in
what is allowed (enclosures permitted in one
park, but not in another for example), and in
some cases has terminated monitoring
programs completely, at least within the
wilderness boundary.

This author, for example, has been
personally involved in negotiations between
researchers and wilderness site managers over:

(1) Construction of grazing enclosures.

~ (2) Placement of pollution monitoring
stations in wilderness.

(3) Construction of protective fences for
pollution monitoring stations.

(4) Power sources for pollution
monitoring stations.

(5) Use of dl-terrain vehicles to survey
nesting sea turtles(at the edge of wilderness).

(6) Use of large bench marks.

~ (7) Establishment of vegetation plots
with numerous trees tagged or marked for
relocation.

(8) Use of gasoline-powered motors on
el ectro-shocking equipment for fisheries
surveys.

(9) Use of boats rather than trucks to
access coastal Sites.

~ (10) Construction of weirs for water
quality monitoring.

(11) Low €elevation aerial survey.

(12) Delivery by helicopter of monitoring
hardware.

(13) Use of dleds rather than wagons as
horse drawn conveyances to move enclosure
materials.

(14) Establishment of research base
camps in wilderness.



(15) Use of steel drums or boxes to
protect scientific supplies from bears.

Some types of destructive or
experimental large-scale scientific research are
certainly not in keeping with the intent of the
Wilderness Act. Since the act itself commends
the sites for scientific use, however, it would
seem that most types of nondestructive
environmental monitoring would be
appropriate. There is presently a large "grey
area’, where one site manager or one agency
may decide against a certain type of project
and another may decide in favor of it. Lack of
consistent policy discourages scientists from
using wilderness for monitoring as does the
history of argument between the Federal
agencies supervising the sites and the scientific
research community.

Over all, wilderness legislation may be
doing more to inhibit environmental monitoring
than to encourage it at the present time.
Working in wilderness often adds to project
expenses. In some cases, site managers may
prohibit monitoring projects entirely. It should
be recognized, however, that these trends may
be more aresult of general agency
management patterns and of how wilderness
legislation has been interpreted than of the
Wilderness Act itself.

FUTURE WILDERNESS BENEFITS FOR
MONITORING

Although wilderness presently may
inhibit monitoring to some extent, wilderness
legislation is a very good long-term investment
in site protection. At designation, many Forest
Service wilderness areas were little different
from the surrounding region, except that they
were more remote or contained less disturbed
systems. As the decades pass, and the areas
around wilderness are repeatedly logged or
developed, wilderness will become even more
unique and may offer relatively disturbance-
free systems in regions where they have
disappeared elsewhere. Even within National
Parks, which have enabling legidation
prohibiting many forms of human exploitation,
wilderness restricts the construction of new
roads, thus Preservi ng watersheds and
preventing fragmentation of natural ecosystems.
Well-managed wilderness is “ money in the
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bank” as far as scientific monitoring is
concerned, and its value will increase greatly
through time. We should therefore be
concerned about the low level of baseline
information gathering in many wilderness areas
today. Future monitoring projects will need
background information, and, in some cases, an
established monitoring data base.

MONITORING AND SITE INTEGRITY

In generd, there are several types of
monitoring and several levels of monitoring
effort. A program may only concern the
wilderness area, or it may concern several
related areas; it may be part of a national
network, or it may be part of an international
network. Although the value of a monitoring
project to the national welfare isn’'t directly
correlated to scale, the national level programs
are generally of high importance. In terms of
monitoring human impacts, projectsin
wilderness may concern primarily the effect of
wilderness recreationists. This may include
campsite and trail erosion surveys, creel
census, data from hunter check-in stations, and
some types of water quality evaluation.
Researchers may also evaluate the impact of
esthetic intrusions on wilderness users, This
includes such items as noise monitoring from
aeria overflights. The monitoring of human
impacts may expand to evaluate the spread of
exotic species, the decline of alarge carnivore,
or the population status of a fish endangered
by hydroelectric projects outside the
wilderness. In awell-developed program,
monitoring for variables of global
environmental concern may be implemented,
including evaluation of such phenomena as
acid rain, climatic warming, and sea level rise.

Environmental monitoring does not have
to address human impacts, and some programs
may be initiated just to analyze natural
ecosystem processes. Although these projects
are often the least favored by site managers
because they are of no immediate manageria
use, the “pure science” projects are often
among the best long-term investments, because
thea/ are usually very sophisticated in design
and describe how ecosystems function in a
natural state. These theoretical studies provide
afoundation for determining what constitutes
undesirable change in wilderness.



At the present time, wilderness status
tends to forward visitor impact and esthetic
intrusion monitoring. Trampling, vandalism,
and wildlife harvest are of course very
threatening to site integrity, and efforts to
contain them are necessary to the long-term
preservation of wilderness. Many of these types
of studies deal with very local areas, however,
and do not tackle the larger scale threats. Most
types of visitor impact monitoring do not
require long-term placement of sampling
equipment or construction of small housings.
Nor do most of these types of studies
encounter serious access problems, as they are
oriented towards main visitor routes and do not
require heavy equipment. In some cases, such
as monitoring bacteriain lakes and streams
near campsites, getting the samples to the
laboratory quickly enough may be a problem,
but thisis often resolved by use of small
coolers or holding media.

The introduction of monitoring aimed at
broader scale processes or developed as part of
a national network is less frequent in
wilderness and often adds more complications.
A pollution monitoring station, for example,
may have to meet nationally established
specifications, or may be part of anetwork
with a protocol developed for non-wilderness
sites. Most types of air and water quality
monitoring have a short sampling rotation,
which means even automated stations need to
be checked frequently. The more sophisticated
and the more nationally oriented the program,
the more likely wilderness status is to be a
problem.

The irony of the present situation is that
the broader scale human impacts are the ones
most likely to damage seriously large areas of
wilderness through time and to cause serious
loss of site integrity. In the Great Smoky
Mountains, for example, trail and campsite
erosion has displaced rare plant species and
caused some sedimentation in streams.
Campsites in old-growth stands may damage
valuable botanical resources. These localized
direct human impacts cannot compare,
however, to the disturbances caused by non-
native species, including the European wild
boar, the balsam woolly adelgid, and the
rainbow trout over thelast 30 to 40 years, The
park is also suffering from red spruce dieback
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and may soon lose thousands of large
hardwoods to gypsy moths. Acid rain and
elevated ozone levels have probably had
numerous subtle impacts on park ecosystems.
Dispersed anthropogenic disturbances to the
Great Smokies have tended to increase through
time, and legal protection, by itself, has not
been effective in preventing unnatural
disintegration of native ecosystems (White and
Bratton 1980).

The impacts of wilderness recreationists
are aso less of a concern on Cumberland
Island National Seashore than a variety of
broader scale human-initiated impacts. Hikers
confined to designated campsites may disturb
shore birds, wading birds, and occasionally sea
turtles, but they do not compare to wild hogs,
feral horses and a very large white-tailed deer
population in terms of total disruption to inter-
dune meadows, live oak forests and cordgrass
marshes. U.S. Department of Defense dredging
activities at the park boundary will probably
accelerate erosion of both beaches and
marshes, and are changing water quality within
park estuaries.

Despite the potential for loss of species
and perhaps entire biotic communities,
wilderness status tends to encourage monitoring
of more localized concerns. In areas like Great
Smokies and Cumberland Island, wilderness
status has precipitated trail and campsite and
visitor use and perception studies, but it is a
very minor component in exotic species or
dredging concerns.

At the very least, there is a national need
for basic environmental monitoring in
wilderness, to establish baseline information
banks for attacking site integrity questions.
This effort needs to encourage basic ecological
research, including all types of biological
surveys and descriptive studies. The attitudes
of the managing agencies toward science are
faling short of the needs of the scientific
community and of the wilderness areas
themselves.

THE FUTURE

Both the value of wilderness for
monitoring and the disturbance {Jotential of
broad-scale impacts will probably increase



througih time. Concurrently, agency funding
for wilderness monitoring projectsis likely to
decrease on a per site basis. Recent additions
of large and relatively pristine areas in Alaska
alone will strain the capabilities of present
agency science budgets. The structure of field
research staffs is also liable to change. A
number of Park Service monitoring projectsin
wilderness have relied heavily on volunteers to
assist with sampling or moving equipment.
Due to economic and demographic factors,
volunteers have become increasingly difficult
to recruit, thus the lack of “walking” field hel
is further inhibiting research. Not just nation
but international economic conditions are likely
to have a major impact on wilderness
monitoring, as will the availability of college
students and recent graduates who are willing
to work in remote areas.

Several conceptua changes in wilderness
science management would be very beneficial:

(1) Science and education need to be
considered as legitimate products of wilderness
sites. Not al wilderness areas are equall
useful for these purposes, so not al wilderness
needs to support large numbers of projects.
Some wilderness is extremely valuable,
however, and agency management policies for
these locations should foster scientific use.
Policies concerning environmental monitoring
should be redrafted to require local site
managers to facilitate non-destructive research.
The agencies managing wilderness should ask
the scientific community which sites have
specia value for research and adjust their local
management plans accordingly.

(2) The problems with placement of
structures, fences, and other developments need
review and more careful analysis. Scientists
need to know what to expect before planning
projects. Guidance in "grey areas’ should be
provided for local managers who may wish to
avoid conflict, and who may be afraid to
authorize projects with unusua equipment or
ste needs.

Standards for scientific work should not
be drafted to form a single national model but
should incorporate methods for dealing with
specific pending problems affecting certain
types of sites. Sea level rise on the coast along
with storm overwash makes lightweight bench
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marking systems relatively useless, for
example. Dieback of high elevation forestsin
several regions may warrant extensive pollution
monitoring facilities. Specia provisions should
be made for cases where there are extreme
threats to site integrity.

Because of the interest in recreation as a
product and the relative lack of disinterest in
science, many wilderness areas have a double
standard for allowable dama%e. (Thisistruein
both the Forest Service and the NPS areas.)
Recreation often requires extensive trail and
campsite systems which disturb hundreds of
hectares and crisscross watersheds. In building
trails, for example, it is common practice to
remove surface soil and to cut through tree
root systems. Should a researcher suggest
doing this to establish a weir, the plan would
be rejected by many wilderness managers -
despite the fact that the total disturbance to the
watershed is a small fraction of that caused by
atypica long-distance hiking trail. This
author believes that many wilderness areas
allow more damage than they should from
recreational users and their facilities. The
restrictions on environmental monitoring,
however, are often too strict. The decisions
should be based on long-term impacts, as well
as immediate visual intrusion problems. If there
are 100 campsites in a wilderness area and 3
monitoring stations, and all are causing the
same amount of site disturbance, it would seem
the monitoring stations are very reasonable
additions. New Policies for environmental
monitoring would help to decrease
discrepanciesin recreational and scientific
management. (3) All interested parties
should open dialogue on appropriate scientific
uses of wilderness. The managing agencies
should prompt discussion between scientific
and recreational users over problems of
concern to both. Issues might include
establishment of monitoring stations which are
visually intrusive, tagging and bench marking
systems, aerial overflights for research
purposes, establishment of grazing enclosures,
the use of small generating stations to power
sampling equipment, and reasonable action in
the case of serious threats to site integrity. -

This dialogue might also open the issue
of when recreational users are willing to accept
scientific intrusion into their wilderness
experience; it might consider site closure



because of serious threats to site integrity by
disturbances which originate with the users. In
the case of dieback of high elevation
coniferous forest, for example, would
backpackers consider it acceptable to erect
visually intrusive pollution monitoring towers?
What if there were no dieback evident but
pollution levels were thought to be increasing?

(4) Standards should be set for all
wilderness in tern-6 of monitoring site integrity.
All agencies should identify major existing or
pending problems, on all scales. Even though
the NPS has taken the lead in this ares, it
should be noted that many of their properties
have had major unnatural disturbances which
have gone undocumented for decades. Both
the European wild boar and the balsam woolly
adelgid were in the Great Smokies for 20 years
before any serious research on their impacts
was undertaken. Many Park Service
wilderness areas still do not have vegetation
monitoring systems or reliable census data for
endangered species. Although many parks have
made great strides in pollution monitoring,
most are ill prepared to deal with climate
change, and on the coast, with sea level rise.

In “State of the Parks 1980: A Report to
Congress’ (NPS 1980) the Biosphere Reserve
parks, which certainly have some of the best
scientific data bases available, reported only 30
percent documentation of exotic species threats,
7 percent documentation of air pollution
threats, and 15 percent documentation of water
%ggl?’l)ty threats (see also Mack and others

Similar efforts need to be made to
determine the extent of threats to the ecological
integrity of wilderness, and then to expand
scientific research programs accordingly.

(5) The agencies should consider
expanding base operating facilities for scientists
desiring to work in wilderness. This might be
the addition of simple base camps or covered
shelters outside the wilderness, but with good
access to main trail systems or to valuable
study areas (lakes, undisturbed stream valleys,
high elevations, old-growth forest). Scientists
need places to keep supplies. Refrigeration,
electrical power, and running water are also
helpful for processing samples. These facilities
certainly do not need to be in wilderness, but
they need to be close by since working in
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wilderness increases sample collection and
transportation time so greatly. In some cases,
universities or colleges may be willing to
cooperate in facilities maintenance.

With restricted agency budgets and the
roblems of getting in and out of wilderness,
urther cooperation between groups would be

highly desirable. University-based researchers
may be willing to find funding for wilderness
projects themselves and some wilderness areas
could be used for nondestructive class projects.
Private research foundations and conservation
organizations such as Earthwatch and the
Sierra Club may be willing to assist in
integrity monitoring. As the nation tackles
federal budget deficits, the aghenci es funding
may be too limited to carry the monitoring
burden on their own.

As of this writing, the U.S. National
Park Service was in the process of redrafting
its wilderness management policies, and was
adjusting and standardizing policies on
wilderness monitoring (“ Wilderness
preservation and management,” U.S. Nationa
Park Service, 1988). These proposed new
policies will shortly be available for public
review:

(2) Clearly encourage non-destructive
research within the management objectives of
the wilderness;

(2) Allow hydrologic, hydrometeorologic,
seismographic, and other research and
monitoring devices to be placed in wilderness,
if the desired information is essential and the
proposed device is the minimum tool necessary
to accomplish the objective;

(3) Directly instruct the parks to begin
wilderness monitoring programs for
anthropogenic impacts and physical and
biologica change.

These policies will tend to solve some of
the difficulties surrounding the use of
structures and markers for permanent
monitoring, and should encourage a more
uniform program of site integrity monitoring.
Although many parks are already undertakin
wilderness monitoring, the new policies should
expand these activities.



The proposed policies may tend to
discourage certain types of basic research,
however, because they require that:

(1) A research project address a need
identified in a park’ s resources management
plan;

(2) The project address a stated
wilderness management objective;

(3) There be no aternative to its being
conducted in the wilderness.

This author feels that wilderness status
places enough restrictions on most projects to
discourage casud efforts, and that forcing
science into a management framework tends to
inhibit many descriptive and ecosystem
oriented efforts. Wilderness managers should
in some cases try to attract projects that could
be done elsewhere so they obtain basic data on
the wilderness site. Wilderness managers
should consider the potential long-term benefits
of gathering scientific information, even if it
does not ap,oear to be immediately useful; we
are, after all, frequently short-sighted about
what will be ecologically useful in two or three
decades. Further, the Wilderness Act itself
gives no indication that scientific research
should be restricted only to that which must be
conducted on the site, no more than recreation
should be restricted only to those activities
which have to be undertaken in wilderness.
Criteria concerning possible adverse research
caused impacts to wilderness are more
appropriate. Admittedly, in some parks with a
great deal of research use, a“carryin
capacity” might need to be established for
basic research projects, because multiple
projects may cause excessive disturbance of
sensitive ecosystems. It should be noted that
the proposed NPS policies do not consider
research an important component of wilderness,
nor is there aformal statement of service to
the scientific community. This author suggests
that limiting research to present management
concerns and to projects that “ must” be done
onsite could discourage many desirable
research efforts.

As afinal note on conceptual problems,
it is important to recognize that present
wilderness legidation reflects a late 19th and
early 20th century view of what threatens site
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integrity and how science is conducted in
isolated regions. The legislation assumes that
direct human impacts will be of the highest
concern, and if activities such as logging are
stopped, the site will return to natural
condition. Site management then has to
concentrate on the potentia impacts of
recreationists. Today, roblems originating
across a continent may damage distant
wilderness.

The legidation also seems to assume
(there is no direct mention of this) that science
will be conducted in a natura history mode.
Simply excluding roads and human exploitation
will make the site attractive. Today, many
types of research necessary for protecting the
wilderness areas themselves require
sophisticated equipment and laboratory
analysis. Wildlife census, bird observation, and
plant collecting are still very valuable, but we
m%y also need high towers to trap pollutants,
and special power sources to run sequential
samplers. If we cannot adjust our wilderness
management to meet today’ s environmental
threats and today’ s scientific methods, we will
not only inhibit scientific progress, but we will
ultimately lose the wilderness.
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TH E STATE OF ECOLOGICALRESEARCH
IN FOREST SERMCE W ILDERNESS

Sarah E. Greene and Jerry F. Franklin®

ABSTRACT

Research on naturallprocesses w ithin
Forest Senvce w i Berness areas is defined and
discussed. Currentwilderness research , other
than recreation-oriented, is boked atin the
context ofecosystem research on natural
processes. Research needs are presented. The
apparent hck ofecosystem research on natural
processes is a resu kofregulbhtions, attitude,
bgistics, and funding- Recom m endations for
deaIng w ith these prob Ems are m ade.

INTRODUCTION

The study of the natural processes of an
unaltered environment has become increasingly
important as humankind’ s effects are becoming
more pervasive and apparent. Studies in
laboratories and on degraded ecosystems have
value, but ecological studies that collect
baseline data on and improve knowledge of
how natural ecosystems function is essential to
appraising and mitigating adverse effects on
the environment. Large natural areas, such as
are provided by wilderness areas, National
Parks, and research natural areas, are needed to
provide the laboratories or settings for the
study of truly natural processes.

Our definition of the study of natural
processes emphasi zes research on how
ecosystems function, on the relationship of
natural biological processes to the abiotic
environment, and to the collection of baseline
data to describe the “natural” state. This
information is generally gathered in a
nondestructive and non-manipulative way.
What we learn is how nature functions in the
absence of human interference.

Many wilderness areas provide excellent
laboratories for this kind of scientific research
because they contain whole drainages where
land and water interactions can be studied on a
range of scales; they often contain animal
populations whose entire range and habitat
needs are met within the wilderness; they are
large enough to include a mosaic of vegetation
types and ages on comparable sites; and they
frequently Erovide excellent areas to study the
natural background levels of environmental
pollutants (Franklin 198 1).

Forest Service wilderness areas should be
playing an important role in providing these
natural laboratories but, unfortunately, they are
not. Research as a valid use of wilderness has
not been accepted and applied. Basic
ecologica studies have generally not been
encouraged or supported in wilderness. In this
paper we examine the present and potential
scientific use of Forest Service wilderness areas
as it relates to understanding ecological
systems and determining trends in
environmental conditions. We also make some
recommendations on changes in present
wilderness policy.

TYPES OF WILDERNESS RESEARCH

The goals and objectives of the Forest
Service Manual (2320.2, 2324.4) concerning
scientific research in wilderness are aimed at
protecting naturalness and diversity. This can
Involve two kinds of research--basic research
in wilderness and applied management research
on wilderness. Basic research in wilderness
has broad societal applications, in this case the
generation of knowledge. The knowledge may
have no direct benefit to wilderness but uses
wilderness as a control point. This kind of
research, which includes providing adequate
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baseline data, is frequently long-term in nature
and expensive.

The second type of research, applied
management research on wilderness, is
designed to help maintain and manage
wilderness. This most often involves an
assessment of effects, usualy related to
recreational use of one kind or another, and
leads to recommendations for mitigation
measures. Because baseline information on
natural processes is needed to assess
adequately effects on natural systems, basic
research is badly needed.

PRESENT RESEARCH USE

Basic ecological research on natural
processes and their response to environmental
change has been limited in Forest Service
wilderness. Butler and Roberts (1986% made a
fairly exhaustive tabulation of research in this
wilderness and found at least 50 percent of it
was recreation-related; earth science accounted
for 26 percent (mostly U.S. Geological Survey
reports on geology of wilderness areas); botany
and zoology accounted for 14 percent, other
research for 5 percent, and general ecology for
4 percent. The category of general ecology
relates most closely to our concern for research
on natural processes and their response to
environmental change.

The senior author spoke to personnel in
every Forest Service Region and many
National Forestsin the country to ascertain (1)
what research, other than recreation-oriented,
has taken place or is ongoing in wilderness
areas, (2) whether this research is ecosystem-
oriented; and (3) what perceived research
needs, other than recreation-oriented, exist.
Most of the reported research can be
categorized into six major topics. wildlife,
fii, vegetation, geomorphology,
riparian/aquatic, and atmospheric deposition.

Most wildlife research is species-specific,
with studies of habitat and patterns of
movement most common. Studies include
research on the gray wolf (Canis lupus) in
Region 9 (Eastern Region); transplants of
California bighorn sheep (Qvis canadensis);
movements of deer (Odocoileus spp.) and €
(Ceryus spp.) herds; feeding habits of elk,
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autecology of the gray-crownedrosy finch
icte arctoa), mountain lion (Felis

(Leucosticte _
concolor), and wolverine (Gulo luscus).

Studies relating to fii history, fire
effects, fire-return intervals, etc., have been
done in numerous wilderness areas (Regions 1,
2, 3, 5, 8 [Northern, Rocky Mountain,
Southwestern, Pacific Southwest, and
Southern], and 9) with the purpose of trying to
reintroduce fire into an ecosystem(s) where
historicaly it has been suppressed. In the
early 1970's an extensive fire history study was
begun in the Gila Wilderness in Region 3.
Fire-return intervals in ponderosa pine (Pinus

communities were determined and
the relationship of fire to succession and
wildlife was studied. Fire studies are being
used in the fire management plan for a
particular wilderness, but many questions
concerning air quality monitoring, such as
defining airsheds, still need answers. Other
fire studies in wilderness include the fire
history of the Boundary Waters Canoe Areain
Region 9, fire ecology of Coulter pine (Pinus
coulteri), fire ecology of chaparral, and the
relationship of burning to several rare and
endangered plants.

Vegetation studies in wilderness areas
have been risingly limited. Very little
genera classification of vegetation types has
been done within individual wilderness areas.
Region 6 (Pacific Northwest), which has a
strong vegetation classification program, has
discouraged its ecologists from sampling in
wilderness. Permanent plots designed to
follow growth and structural changesin a
chronoseguence of forest stands have been
established in several wilderness areas in
Region 6, but most of these studies were
initially started in research natural areas that
were eventually included in wilderness. One
extensive vegetation study was done in the
Three Sisters Wilderness with support from the
Man and Biosphere Program. Cole (1982?1
classified vegetation in two drainages in the
Eagle Cap Wilderness, Oregon, and discussed
the value of doing it. Severa California
wilderness areas have been subjects of broad
vegetation classifications. Studies on
vegetation change in mountain meadows have
taken placein Regions 5 and 6, but these have
generally been in response to human damage.



Some of the most extensive research in
wilderness areas is geologic, including studies
of vulcanism, glaciation, and geomorphic
processes. Much of thiswork islegidatively
mandated assessments of mineral potential
conducted by the U.S. Geol og?ical Survey.
Some studies on erosion and large landslides
have been done in Region 5.

Aquatic and riparian studies have been
mostly associated with fish rehabilitation
Brojects or fish introductions. Little work has

een done in the way of classification or
productivity. A National Science Foundation
study, which looked at changes in aquatic
community composition, production, and
energy flow, was conducted on the
River-of-No-Return Wildernessin Idaho.

The final category, atmospheric
deposition, has recently received much
attention. The U.S. Environmental Protection
Agency’s survey of lakes included many lakes

ministered by Forest Service Wilderness.
Regions 2, 4 (Intermountain), and 9 have
studies in wilderness on air pollution and its
effect on lichens, and very general air quality
studies have been begun in Regions 1, 2, 4,
and 9. Some of these studies are only
monitoring visua quality and have little
baseline data to precede them.

Most of the research being done tends to
be short-term and lacks a holistic emphasis.
Although every study contributes to our overall
understanding of ecological processes, baseline
information on a wider range of natural
processes is needed. Such studies need to be
carefully designed to identify trends and
improve our understanding of natural
processes. A repeated series of measurements
on permanent sample plots with certainty of
funding is badly needed to identify trends.

Most of the support for research in
wilderness is coming from non-Forest Service
sources. The U.S. Geological Survey
supported all the mineral classification work.
The Environmenta Protection Agency, the
Department of Energy, and the National
Science Foundation have supported much of
the atmospheric deposition research. Funds for
most of the research work reported in
California wilderness areas have been provided
by State universities.

In contrast, the National Park Service has
been more accommodating in opening its
wilderness areas to gathering baseline
ecologica data and studying natural processes.
As an example, an ecosystem study on the
South Fork Hoh River in Olympic National
Park has provided useful information for
managed landscapes outside the park as well as
for park management. One of the research
results on the South Fork demonstrated the
importance of off-channel habitats to fish
ﬁroduction (Starkey and others 1982). This

as led to changes in attitude outside the park
where anadromous fisheries and timber
harvesting occur together. Two large elk
enclosures erected in 1978-79 have provided
dramatic evidence of the effects of elk on
vegetation composition and structure,
Additional ecosystem research has been added
to the Hoh drainage as part of the National
Acid Precipitation Assessment Program,
including quantitative studies of nutrient

cycling.

Specific research needs were repeatedly
mentioned by Forest Service personnel.
Everyone agreed that basic inventories of plant
and animal populations are needed. The most
commonly mentioned topic was fire and its
role in natural ecosystem processes. This topic
has many aspects. vegetative structure and
composition, successional processes, nutrient
dynamics, and air quality. Most people
seemed to agree that we need to know more
about succession to understand the effects of
grazing and fire suppression. Several people
expressed interest in studies of other natural
perturbations such as insect epidemics.
Diversity was another topic that was often
mentioned. Although the term was not usually
defined, the primary concern was lack of
knowledge about the effects of management
activitieson diversity. Finally, air quaity and
atmospheric deposition were stated as major
research needs. This topic is quite involved
and ranges from the complexities of acid rain
studies to merely defining the ah-shed for a
particular wilderness. Overall, the discussion
with Forest Service personnel indicated
consensus on the need to understand natural
processes occurring in wilderness and a
concurrent need to Integrate this information
into wilderness management.



TRENDS IN RESEARCH USE

Scientific use of Forest Service
wilderness is minimal, especidly as it relates
to the natural functioning of ecosystems.
Because there is no system to record what is
taking place, trends in research use are
extremely hard to discern. There does not
appear, however, to be any great increase in
research use since the first wilderness areas
were established. As discussed above, most
research tends to come about in reaction to an
adverse effect on the environment. The
wilderness areas most commonly used for
research are: (1) in California, especialy the
heavily used areas near Southern California;
(2) areas close to universities; and (3)
wilderness areas in Region 1 where most
wi I_gerness researchers in the Forest Service
reside.

Butler and Roberts (1986) found that
Iarger areas received greater research attention,
and that use increases from dry to wetland
areas. They aso state that wilderness
management concerns tend to dictate the
dominant research topics. Because the Forest
Service has managed its wilderness primarily
for recreation, research has been primarily
directed toward recreation athough recreation
yields no direct benefit to wilderness. Finaly,
peoplein Regions 1 and 5 fee! that
Inaccessibility of wildernessis a major
deterrent to researchers.

PROBLEMS AND RECOMMENDATIONS

There are serious long-term implications
to society and to wilderness management
because of the low level of ecosystem-based
research. Though the wilderness system is
large and represents an impressive
commitment, society is not accumulating the
knowledge necessary to understand the basic
processes operating in natural ecosystems and
how these processes are affected by
environmental changes. This has severa
consequences for wilderness preservation.
First, management is not getting the kind of
information it needs to identify threats to
wilderness and to develop management
practices consistent with the wilderness
concept. Second, scientific valuesas a
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justification for maintaining and expanding the
wilderness system will be hard to substantiate.

Why, then, isn’t more wilderness research
being done on Forest Service land? First, we
must look at the formal limits imposed by
II?or,es;t Service regulations and then at other
imits.

Regulations and Non-Conforming Uses

Justification for the scientific use of
wilderness is documented in numerous Federal
statutes and has been discussed at length in
articles and at symposia (Lucas 1986, 1987).
The 1964 Wilderness Act, the 1969 National
Environmental Policy Act, the 1974 Resources
Planning Act, and the 1976 National Forest
Management Act all endorse the use of
wilderness for scientific research, either in the
context of an expressed use or for evaluation
of management practices. The Forest Service
manual direction is more specific than the
legidative acts, and this specificity can be
restrictive in nature. The research must be
shown to be compatible with the preservation
of the wilderness environment; research
proposals should be reviewed to ensure that
areas outside the wilderness could not provide
similar research opportunities; and exceptions
to the equipment restrictions are to be made
only if the research is essential to meeting the
minimum requirements for administering the
wilderness. These restrictions pertain to any
kind of research.

Wilderness legislation has allowed for
too many conflicting or non-conforming uses
that have created problems for wilderness
research. In some instances domestic livestock
grazing has compromised the naturalness of
meadows and riparian zones to the point where
the “natural” community no longer exists.
Hunting and trapping may detract from the
potential scientific value of studying natural
populations of game animals, and may have
subtle effects on the populations of nongame
animals. Fish stocking of previously barren
|akes has affected the trophic structure of many
lakes. Human traffic has sometimes caused the
introduction of exotic species (Franklin 1987).

Regulations relating specifically to
scientific use are also a problem. Marking of



permanent sample plots with stakes or re-bar,
essential for future relocation, has generally
been discouraged. Electronic equipment that is
necessary for many types of research but
requires a power source is prohibited. Shelters
for meteorological equipment or temporar
gauging stations are generally discouraged.

The Inaccessibility and ruggedness of many
wilderness areas can make sampling much
more difficult. Often heavy equipment use and
the need to expedite transportation of samples
is prevented or inhibited by distance and
prohibition of any kind of motorized
equipment. However, in some instances the
use of motorized equipment, for instance
helicopters, may have the least impact on the
wilderness resource. In essence the very best
equipment and methods of research on natural
processes often cannot be, currently used within
wilderness boundaries under present policies.

Other Problems

Three additional Pro_bl ems concerning the
lack of scientific use of wilderness are attitude,
logistics, and funding. Attitude is, perhaps, the
most serious problem and the hardest to deal
with, To begin with, scientific research on
natural ecosystem processes has not been
highly valued as a part of management
planning. Managers have traditionally only
supported research to solve their immediate
problems. Such studies tend to be short-term
and lack a holistic perspective. Long-term data
that do not serve their immediate needs are
viewed as too costly and too vague in
objectives and likely results. Scientists, on the
other hand, have traditionally been
unappreciative of management’s problems or
concerns, have viewed managers as only
interested in short-term studies, and are often
ignorant of wilderness regulations. This
mutua misunderstanding has done little to
further scientific knowledge and has certainly
done a disservice to wilderness management
and preservation. What is lacking is a strong
advocate for scientific research on natural
systems and its relation to wilderness
management problems.

In justifying ecosystem-based research in
wilderness, one is often forced to define
whether this is applied management research
on wilderness or basic research in wilderness.
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The latter category is usually thought to have
no direct benefit to wilderness, unlike a study
on user effects. Wilderness as a control site,
as a baseline ecosystem that can tell us
something about the world around us, is
currently not what wildernessis perceived as
providing, if the level of support is any
Indication.

Logistics is complicated in wilderness
areas because of inaccessibility and ru%%edness
of the terrain. Butler and Roberts (1986)
found that the larger wilderness areas received
the most research use, but our telephone survey
indicated that large size can aso be a deterrent.
Many wilderness areas are in terrain that is
physicaly very difficult to get around in,
especialy if you have to carry more than your
own personal gear.

Funding is a perennia problem that
severely restrains research programs.
Substantial research money is often spent on
logistics, out of concern for maintaining the
“ wilderness character,” which then decreases
the amount available for actual research. With
less money available for sampling, the scope of
the research is reduced and the level of
uncertainty about one’s data often increases.
Managers and scientists might have differences
of opinion on what level of uncertainty is
acceptable. Who decides the balance”
E(_1U|tab|llty isalso an issue. East coast
wilderness managers believe that the vast
majority of money that is available for research
in wilderness goes to Western wilderness aress.
When funding is limited, resources are
generaly alocated to immediate, critical (a
perception) problems.

Recommendations

How, then, can these issues be dealt
with? Changing attitudes is the mgjor
challenge. What is needed is a strong sense of
advocacy, at national and regiona as well as
individual forest levels, for scientific research
on natural ecosystems that includes wilderness
management problems as part of an integrated
Backage. Mechanisms need to be developed to

ring managers, at al three levels, together
with scientists to determine research needs and
options, and to formulate long-term plans.
Managers need to communicate to scientists



their needs and concerns, while attempting to
be more flexible in their regulations and time
frames. Scientists need to educate managers to
the potential benefits of long-term ecological
research, while showing interest and concern
for managers’ immediate needs. Users need to
provide feedback and support to both groups.
They need to make it clear that they care about
the naturalness and integrity of the wilderness
ecosystems, and they need to understand that
they are also part of the problem. A possible
mode of advocacy has appeared in Region 1.

A wilderness ecosystem committee has been
formed that includes managers and scientists
from the Forest Service, National Park Service,
Fish and Wildlife Service, State Parks, State
Game Departments, Intermountain Forest and
Range Experiment Station, and the University
of Montana.

A fresh look at wilderness regulations is
in order. Grazing, hunting, trapping, and fish
stocking of lakes needs to be reevaluated in the
context of the need for monitoring of
long-term baseline data and research on natural
processes. The use of shelters, permanent
sample plot stakes, and occasional motorized
equipment should be permitted after
considering the potential benefits of the
research. A case in point involves alarge
study done by the Rocky Mountain Forest and
Ran ge Experiment Station. The study involved

oping guidelines to assess current
conditions of wilderness ecosystems as part of
alarger program to protect air quality as
mandated in the Clean Air Act of 1977. The
research was ultimately sited outside wilderness
because of the resistance to power-driven
instrumentation, instrument shelters, etc. In
commenting on the problem of acquiring
exemptions from the regulations, the scientists
state “In all likelihood, then, a request for an
exemption is likely to be refused unless it can
be demonstrated uneguivocally (emphasis
added) that the data to be gathered under the
exemption are absolutely necessary, and all
Boss ble alternatives to the exemption have

een considered, and the data cannot be
gathered in any other manner” (Fox and others
1987). Yet their research was supposed to
yield information on current conditions within
wilderness ecosystems. Inflexibility in
regulations should be weighed against the
potential scientific information made available
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to managers. At the same time, scientists need
to adopt new techniques for data gathering.
Perhaps specific areas within wilderness
might be designated for ecosystem research.
In the West, research natural areas have been
identified in wilderness with this specific
purpose in mind. Designated use does not run
counter to wilderness direction; wilderness
areas have many kinds of desi gnated
uses--campi eg areas, grazing areas, stock-use
areas, stocked lakes for flshlng etc.
Wilderness manaﬂement zoning is not a new
idea (Haas and others 1987).

Regarding the last issue, no one will be
surprised to hear that more money is essential.
Scientists and managers need to educate
decision makers about critical long-term
problems. Much can be learned from the
National Park Service which has a much better
record of research with an emphasis on
understanding natural processes. The NPS
often has proportionately more research staff
and money dedicated to this pursuit. For
instance, Glacier National Park has 10
scientists on its staff concentrating on
wilderness- ecosystem process research. Most
ecosystem research occurring in Forest Service
wilderness has relied on outside support such
as the National Science Foundation. The
Service itself needs to provide more support
for research of this kind. Service support also
needs to include more than just money. Ways
of expediting National Science Foundation,
university, and other Federally funded research
should be pursued, including changesin
attitude as well as more flexible regulations.

CONCLUSIONS

The Forest Service Manual (2320.2) lists
five objectives for wilderness management.
Number 4 states “ Protect and perpetuate
wilderness character and public values
including, but not limited to, ogportunities for
scientific study, ...", and number 5 states
“ Gather information and carry out research ...
to increase understanding of wilderness
ecology, ..." Both statements stress scientific
study of ecol o%cal processes |s both valid and
necessary. Such research involves
measurement of long-term processes, whether it
is changes in environmental conditions,
ecosystem succession, or population dynamics



ecosystem succession, or population dynamics
of various organisms. Carerully planned and
integrated, it can provide a holistic view of
wilderness ecosystems and improve
management for wilderness attributes. Very
little of such work is being done. Quite
simply, Forest Service wilderness areas are
under-utilized for ecosystem research,
considering the diversity of ecosystems and the
vast acreage that israrely used by
recregtionists.
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SOCIAL RESEARCH

IN WILDERNESS:

MAN IN NATURE

Robert E. Manning*

ABSTRACT

W iBerness”has specialvalie as a social
science Bboratory for understandingman’s
re htionship to nature. This paper reMew s
human use ofw i Herness with the purpose of
understanding this re Rtionsh ip better and
i Bistrating the \a lie ofw i Berness for social
research.

INTRODUCTION

Like other authors in this collogquium, |
was assigned atopic. My topic was social
research In wilderness. The collogquium
organizers went on to describe my task as
addressing research on human use of
wilderness. But thisis a big topic; social
research is broad and diverse and invites many
interpretations. After puzzling over my
assignment, | concluded that the greatest value
of wilderness for social research is as a

laboratory to study man’s relationship to nature.

After all, wilderness represents the natural
environment in its most pure and unmodified
form. What better way to study man and his
relationship to the natural world than to study
man in the wilderness?

But thisis still a broad topic. How
could it be operationalized for the purposes of
this paper? | decided to focus on what |
believe is the key Phrase in my assignment:
“human use of wilderness’. What does
research tell us about how we use and value
wilderness? A review of the literature on this
topic should provide important insights on
man’s relationship to nature while at the same
time illustrating the usefulness of wilderness to
socia research.

HUMAN USE OF WILDERNESS

Human use of wilderness has been the
subject of considerable study. From this study
it is apparent that wilderness can have many
uses. The Wilderness Act itself is suggestive
where it states that “ wilderness areas shall be
devoted to the public purposes of recreational,
scenic, scientific, educational, conservation, and
historical use” (Wilderness Act 1964). The
following is a brief survey of the multiple uses
of wilderness in contemporary American

society.

Wilderness Recreation

Perhaps the most obvious or readily
apparent value of wildernessis for recreation.
People use wilderness directly as the focus of
and setting for outdoor recreation activity. In
absolute terms the statistics are impressive. It
is estimated that designated wilderness areas
within the National Forests accommodated 12
million visitor-days of recreation in 1985.
Backcountry areas within the National Parks
accommodated aﬁproximately 1.7 million
overnight stays the same year (Stankey and
Lucas 1986). Relative statistics, however,
present a somewhat different picture.
Wilderness recreation accounted for only 5.3
percent of all outdoor recreation within the
National Forestsin 1985 (Stankey and Lucas
1986). Moreover, it is estimated that only 6 to
15 percent of the U.S. population has ever
visited a designated wilderness area (Opinion
Research Corporation 1977; Wallwork 1984;
Young 1980).

But the value of wilderness for
recreation cannot be measured solely on the
basis of the number of people who visit.

Much of itsvalue lies as an anchor of the
primitive end of a spectrum of recreation
opportunities. Recreation research has revealed
that there are many tastes in outdoor recreation
and that there needs to be a corresponding
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diversity of opportunities to ensure a high
quality outdoor recreation system gM anning
1986). This concept has recently been
operationalized formally as the Recreation
Oﬁportunity Spectrum (ROS) (Brown and
others 1978; Brown and others 1979; Clark
and Stankey 1979; Driver and Brown 1978).
Wilderness recreation is one specialized type of
recreation opportunity emphasizing natural ness,
solitude, and freedom.. As one type of
recreation opportunity it is inherently no more
nor less valuable than any other type that may
be found within ROS. Itsvalue liesin its
distinct contribution to a greater system of
recreation opportunities. .

However, wilderness does hold specia
recreation value to some people. Psychological
research indicates that, like most other human
activity, outdoor recreation is goal directed:
people participate in outdoor recreation to
satisfy certain motives. Driver and associates
have conducted extensive tests of recreation
motives using Recreation Experience
Preference scales (Driver 19/6; Driver and
Cooksey 1977; Driver and Knopf 1976; Haas
and others 1980). A number of the motives
found important to selected samples of
recreationists are closely associated with
wilderness (see, for example, Brown and Haas
1980; Driver and others 1987; Knopf and Lime
1984; Schreyer and Roggenbuck 1978).
Examples of such motives include enjoying
nature, physical fitness, reduction of tensions,
escaping noise/crowds, outdoor learning,
independence, introspection, achievement, and
risk taking. Without wilderness recreation
opportunities, people seeking to satisfy these
motives may be unfulfilled.

Wilderness also holds specia vaue for
more “pure” or highly developed forms of
recreation. Sax (1980), in reflecting on a
recreation policy for National Parks, references
the philosophical writings of Frederick Law
Olmsted who emphasizes the need for
opportunities for “reflective” recreation. Some
forms of recreation evolve to exercise the
“contemplative faculty” of participants where
the emphasis is placed on technique and setting
without the distractions of technology or other
societal intrusions. The philosophical literature
of fishing (Waltin and Catlin 1925), hunting
(Gasset 1972). and mountain climbing (Rowell
1977) is suggestive of the need for natural,
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undisturbed environments to practice the
highest forms of these recreation pursuits.
Some writers refer to these forms of recreation
as “ wilderness-dependent” (Hendee and others
1977). There is some limited empirical
evidence of this phenomenon. Evolution of
recreation activity from novice to more
specialized forms has been documented for
samples of fishermen (Bryan 1977), white-
water rafters (Munley and Smith 1976). and
campers (Burch and Wenger 1967). In each
case, preferences evolve toward more natural
settings which provide greater challenge for
enhanced skills and experience.

Spiritual Values in Wilderness

Nature is such an imposing, powerful
and all-embracing element of our world that its
rel ationshiF to things spiritual or even religious
isinevitable. Symbolic of thisrelationship is
the fact that the word “ wilderness’ appears
nearly 300 timesin the Old and New
Testaments (Nash 1982). However, wilderness
has been subject to contlicting spiritual
interpretations. The Puritans of colonial
America, for example, viewed wilderness as
the antithesis of God. Within conservative
religious doctrine, wilderness was generally
interpreted as the pgysi cal and spiritua
opposite of the Garden of Eden (Nash 1982).
Perhaps nowhere is this more evident than in
the Book of Joel which, in recounting the story
of Adam and Eve, statesthat “The land islike
the garden of Eden before them, but after them
a desolate wilderness’ (Joel 2:3).

Following the early colonial experience,
American religious interpretations of nature
became somewhat more benign, though their
outcome was no more favorable. Following
the teachings of Genesis, man was instructed to
“be fruitful, and multiply, and replenish the
earth, and subdue it: and have dominion over
the fish of the sea, and over the fowl of the
air, and over every living thing that moveth
upon the earth” (Genesis1:28). Wilderness
was seen simply as a storehouse of raw
materials for man’'s earthly use, Nature was
exploited accordingly and wilderness
diminished.

More recently, nature, and its ultimate
expression as wilderness, has been subject to



more favorable spiritual treatment. Beginning
in the 19th century, the Concord intellectuals,
led by Ralph Waldo Emerson and Henry David
Thoreau, formulated their complex philosophy
of transcendentalism. Postulating a series of
higher spiritua truths, transcendentalism
suggested nature as a setting or even metaphor
for such truths. “ Nature is the symbol of the
spirit” wrote Emerson (Emerson 1883).
Thoreau went further, suggesting that nature
was God' s purest creation and that the best
way to know God and divine revelation was to
get as close as possible to nature. The wilder
and purer was nature, the better. In fact,
nature may even be thepiysical manifestation
of God. “Is not nature, tghtly read, that of
which she is commonly taken to be the symbol
merely?’ asked Thoreau (Thoreau 1893a).

The transcendentalist interpretation of
nature has been eagerly accepted by many
wilderness enthusiasts. Notable among them is
John Muir who viewed nature as “a window
opening into heaven, amirror reflecting the
Creator” (Muir 1911). Defending the Hetch
Hetchy valley within Y osemite National Park
from a proposed dam, Muir railed “ Dam Hetch
Hetchy! Aswell dam for water tanks the
peopl€'s cathedrals and churches, for no holier
temple has ever been consecrated by the heart
of man” (Muir 1912).

Today the transcendentalist tradition
continues. Environmental degradation is often
described as “ desecration,” aterm with obvious
religious overtones. John Denver celebrates
the * cathedral mountains” of the Rockies.
Spiritual values and personal introspection are
often cited as important motives for people
who visit wilderness areas (Driver and others
1987). A recent book by Graber has even
suggested that wilderness preservation might be
justified on the constitutional basis of
maintaining religious freedom (Graber 1976).

Wilderness and Culture

In the minds of many, wilderness has
contributed to the distinctiveness of American
culture. Nash, for example, notes that colonial
America, like most fledgling nations, was
defensive about its lack of established culture
(Nash 1982). Americans had no grand history,
art, or architecture which might compete with
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that of their European ancestors. Rather, one
of the qualities which made America
distinctive was the grandness and wildness of
its nature. Many of America s first
contributions to world culture celebrated its
wilderness heritage. William Cullen Bryant
was one of America s first great poetsto gain
international recognition and his subject was
the romantic American forests. James
Fennimore Cooper enjoyed a wide international
following for his novels about adventure in the
American wilderness. Thomas Cole, Frederick
Church, Albert Bierstadt, Thomas Moran, and
other American painters redefined the practice
of landscape art with their emphasis on the
power and sublimity of the American
wilderness landscape. The image of America
became closely associated with I1ts wilderness
condition,

Some suggest that wilderness shaped not
only America's physical and mental image, but
its personality as well. The most definitive
treatment of this view is Frederick Jackson
Turner’s* frontier thesis’ (Turner 1920).

Turner believed that the pioneers’ experience in
the wilderness of the American frontier marked
them with a sense of independence, rugged
individualism, and self-worth which defines a
distinctive American personality. Moreover,
these characteristics developed out of the
wilderness experience have been directly
translated into our distinctive form of
democratic government with its emphasis on
maintaining personal freedom. “ Out of his
wilderness experience,” Turner wrote, “out of
the freedom of his opportunities, he fashioned
aformulafor social regeneration--the freedom
of th)e individual to seek his own” (Turner
1920).

More recently, Wallace Stegner has
given contemporar?/ meaning to wilderness as a
museum of our cultural heritage. The
wilderness of America presented an opportunity
for a new beginning, a place to build a better
society. Preserving wilderness now and into
the future celebrates our success and
symbolizes our continued potential. As such,
wildernessis “a part of the geography of hope”
(Stegner 1969).



Wilderness as Therapy

Wilderness has long been thought to
have therapeutic value in both a physical and
mental sense. Robert Marshall was one of the
fiit to write about these qualities in a serious
way. A prodigious hiker, Marshall’s own
adventures in the wilderness in the early 1900's
convinced him of the physical benefits of
wilderness use. “Toting afifty-pound pack
over an abominable trall, snowshoeing across a
blizzard-swept plateau or scaling some Lagged
pinnacle which juts far above timber,” he
wrote, “al develop a body distinguished by
soundness, stamina and elan unknown amid
normal surroundings’ (Marshall 1930). But the
fact is that most people don’t visit wilderness
often enough to develop or maintain atrue
physical conditioning effect, Marshall aso
claimed that wilderness had psychological
benefits. Marshall’s thinking was influenced
by Sigmund Freud and the developing science
of psychology which suggested that mental
dysfunctions were often caused by repressed
desires forced upon us by the constraints of
society (Nash 1982). Wilderness, argued
Marshall, provided an opportunity to release
those constraints and play out emotion and
instincts (Marshall 1930).

Therapeutic values of wilderness have
received considerable attention of late. A
substantial industry has grown up around these
potential values, led by Outward Bound and
the National Outdoor Leadership Schoal. It is
estimated that there are now over 300 such
pro(?rams (Burton 1981). A large number of
studies have evolved at the same time which
attempt to explore and document the
therapeutic values of wilderness use’ Burton
(1981), for example, reviewed 72 studies of
Outward Bound-type programs. Most focused
on fparti cipant reports or tests of self-concept or
self-perception and most found a positive or
beneficial effect. Driver and associates have
conducted extensive tests of more general
wilderness recreationists using the Recreation
Experience Preference scales described earlier.
Self-concept-related preference items, such as
gaining a sense of self-confidence, are
consistently found to be important to a large
number of wilderness visitors (Driver and
others 1987). Though many of the wilderness
therapy studies have methodol ogical
shortcomings, there is a growing body of
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evidence to suggest that various therapeutic
benefits from wilderness are real and
forthcoming.

Esthetics of Wilderness

Esthetics is another areain which
wilderness has been subject to considerable
revision and reinterpretation. Mountains, for
example, were once generally considered as
“ warts, pimples, blisters and other ugly
deformities on the Earth’s surface” (Nash
1982). The scientific advances of the
Enlightenment first suggested that the wilder
regions of the planet had some logic or order
to them. These places, in fact, must have been
created and shaped by God’s own hand. This
led to a more sympathetic and appreciative
view of nature which flowered in the Romantic
movement of the 17th and 18th centuries.
Edmund Burke formally expressed this new
esthetic of nature in his book *Philosophical
Enquiry into the Origin of Our Ideas of the
Sublime and Beautiful” published in 1757.
Wild nature, or wilderness, was still steeped
with horror and terror, but was beautiful at the
same time due to the awe and power it
signified within us. Wilderness was sublime.
It was this sublimity in nature that was first
captured and illustrated by the American
I%récgcape painters described earlier (Nash
1982).

Robert Marshall developed additional
sophistication of wilderness esthetics. Marshall
recognized that nature possesses unique esthetic
characteristics: it is detached from all temporal
relationships in that it is not rooted in any one
period of human history; it has an
encompassi n? physical ambience in that we
can be literally surrounded by its beauty; it has
adynamicb asit isaways changing; it
has the potential to gratify all of the sensesin
that it can be seen, heard, smelled, tasted, and
felt; and it provides the best opportunity for
pure or perfectly objective esthetic enjoyment
In that it is not created or affected by man
(Marshall 1930). Based on this philosophy of
esthetics, Marshall emphasized the special
contribution wilderness might make to the
quality of life. Asked how many wilderness
areas we need, Marshall replied “ How many
Brahms symphonies do we need?’ (Flint 1939).
Wilderness contributes to the quality of life



and we should have as many wilderness areas
as we can afford.

There is considerable evidence of the
esthetic value of wildernesstoday. The
photographs taken by millions of visitors to the
national parks and similar areas are symbolic
as are the calendars and coffee-table books
published by environmental groups and others.
The Recreation Experience Preference scales of
Driver and associates are again instructive.

The scale item “scenery” ranks as one of the
most important motives of wilderness visitors
(Driver and others 1987).

Ecology and Wilderness

Ecology i arelatively new science. The
very word "ecology" -was not coined until the
1860’ s by German evolutionist Ernest Haeckel
and means the study of living things and their
interrelation with their environment (Odum
1959). Ecology is a complex and emerging
science.

Rudimentary observations about
ecological relationships--and the meaning they
might have for wilderness preservation--were
made in the United States in the early 19th
century. It was during this time that George
Perkins Marsh witnessed the large-scale
clearing of Vermont hillsides for agriculture
(Curtis and others 1982; Lowenthal 1958).
Simultaneously he observed changesin
streamflow patterns--more flooding with
snowmelt and spring rains, and streams tended
to run dry more often in late summer. Marsh
theorized that it was the roots of trees which
helped bond the soil together and allow water
to percolate down slowly through the soil and
eventually filter into streams. This mechanism
Provi ded arelatively constant source of stream

low. Without trees and their roots, water ran
off the hillsides quickly, often washing the soil
away with it. Marsh published his
observations in 1864 in his important book
Blasaxd Natare. man’s tendency to
disrupt the interrelationships in nature, Marsh
proposed keeping a large portion of “ American
soil ... asfar as possible, in its primitive
condition” (Marsh 1864). His arguments were
influential in convincing the citizens of New
York to set aside the Adirondack region to
protect the quantity and quality of water which
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flowed to downstate residents (Nash 1982).
This was one of the first actions of large-scale
wilderness preservation.

The environmental movement of today is
based largely on concern for ecological
relationships. Our current technologica ability
to modify ecological relationships on a massive
scale may threaten our long term existence by
disrupting vital components of our environment
such as clean air and water, fertile soil, and a
stable climate. Setting aside large areas of our
natural environment as wilderness is viewed as
one way to protect our future well-being.

Wilderness serves another ecological
value in conserving biological and genetic
diversity. The number of specieson earth is
unknown but generally estimated to exceed 10
million (Myers 1979). Although extinction of
species is a natural phenomenon, the rate of
extinction is believed to have increased sharply
in recent years due to human modification of
the environment (Ehrlich and Ehrlich 1981,
Myers 1979; Myers 1983). The loss of
biological and genetic diversity is of grave
concern because of its current and potential
usefulness to society. Plantsand animals
provide many benefits to society through their
use in medicine, industry, and”agriculture,
Since most species are still unidentified or
unstudied, their extinction poses a great
potential loss to society. Wilderness helps
preserve habitat, thus protecting endangered
species as well as providing for continued
evolution and speciation.

Wilderness and Science

It was noted above that the science of
ecology isrelatively young. This means,
among other things, that there is much more to
be learned. Only about 3 percent of the
United States is designated wilderness. If
certain types of scientific knowledge can be
obtained only from natural ecosystems, then
wilderness holds special value for developing
scientific theory and knowledge. Wilderness
provides the only place, for example, to study
effectively large-scale ecological processes such
as forest succession and watershed function,
and to study wildlife such as grizzly bears and
wolves which have large home ranges. Some
suggest that we don't yet fully appreciate the



knowledge that may be forthcoming from
wilderness. In the words of one environmental
writer, wilderness “holds answers to questions
man)has not yet learned how to ask” (Nash
1982).

Evidence suggests that wilderness areas
are indeed used extensively as natural
laboratories. A recent study of only asample
of officially designated wilderness areas within
the National Forest and National Park systems
found over 800 scientific publications focused
on these areas (Butler and Roberts 1986).
Scientific disciplines covered included ecology,
botany, zoology, and geology.

Wilderness can also serve the interests of
science as an environmental control or
baseline. In living out our,day-to-day lives we
must alter the environment around us. But
what long-term effects are we having on that
environment? Only through comparison to
environmental control areas--the natural
environments we preserve in wilderness--can
we be certain. Aldo Leopold was the first to
suggest this use of wilderness when he wrote
that wilderness is “a base-datum of normality,
apicture of how healthy land maintains itself
as an organism” (Leopold 1941).

Wilderness and Intellectual Freedom

Nash (1982) makes an interesting case
that wilderness is the ultimate source of
intellectual freedom or creativity. Piecing
together the writings of a number of natural
philosophers, Nash suggests that wilderness
provides the purest form of objectivity from
which origina thoughts might be derived.
Unfettered bY human influence, wilderness
inspires intellectual creativity and diversity.
Thoreau, for example, saw wilderness as the
“raw material of lite” (Thoreau 1893b) while
Leopold viewed the history of human thought
as “successive excursions from asingle
starting-point” which was the “raw wilderness’
(Leopold 1966). The contemporary words
"pathfinding," “trailblazing,” and “pioneering”
associate creative thought and scholarship with
awilderness context (Nash 1982).

Intellectual freedom inspired through
wilderness has been found in several
disciplines of human endeavor, including
religion and the arts. The Puritans came to the
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wilderness of the New World to find spiritua
freedom just as the Mormons went to the
deserts of Utah. Similarly Thomas Cole and
his followers found artistic inspiration in the
wilderness. More recently, wilderness has
even been suggested as a source of political
freedom. Abbey, for example, writes that
wilderness may someday be needed “not only
as a refuge from excessive industrialism but
also as a refuge from authoritarian government,
from political oppression” (Abbey 1968). Nash
also notes that George Orwell’s police state
society of 1984 abolished wilderness because it
“supported freedom of thought and action”
(Nash 1982).

Wilderness as Mora and Ethical Obligation

Most of the wilderness values discussed
thus far focus on human use of wilderness and
how we might benefit from such use. An
emerging notion suggests that wilderness and
its component parts may have intrinsic value
that we have a moral and ethical obligation to
support, This notion stems from several
SOUrces.

Aldo Leopold was the first to suggest a
“land ethic.” Asascientist Leopold
recognized that man was part of alarger
ecologica community. Just as we express
moral and ethical rights to other members of
our human communities, so should we extend
such rights to members of our ecological
community. “All ethics so far evolved,” wrote
Leopold, “rest upon asingle premise: that the
individual is a member of a community of
interdependent parts. The land ethic smply
enlarges the boundaries of the community to
include soils, waters, plants, and animals, or
collectively: the land” (Leopold 1966).

Extension of moral and ethical
considerations to the natural world is aso
supported by contemporary reinterpretation of
Judeo-Christian teachings. Given that we have
seriously depleted many of our natural
resources, White (1967) suggests that the
scripture contained in Genesis, as described
earlier in this paper, may suggest something
different than it hastraditionaly. Man's
dominion over other life forms may be more
appropriately interpreted as expressing a



stewardship responsibility rather than
indiscriminate or unlimited use.

The “rights’ of natural objects have even
been tested in the court system. In the
landmark case of the Mineral King Valley,
California, Supreme Court Justice Douglas
wrote that a wilderness had a right to legal
standing in the court (Stone 1974). His,
however, was a minority opinion.

Intrinsic rights of nature is a new and
evolving concept in the environmental
community. A Journal of Environmental
Ethics has been established and some of the
most thoughtful writing of contemporary
environmenta philosophersis focused on this
subject (Elliot and Gare 1983; Regan 1983;
Rolston 1986; Rolston 1988; Stone 1987;
Wilson 1984). Some suggest that the
environmental movement is evolving from its
“shallow” anthropocentric traditions to a new
“deep” biocentric philosophy (Devall 1980;
Devall and Sessions 1985; Naess 1973). To
all those who believe in the intrinsic rights of
nature, preservation of wildernessis an
expression of man’s moral and ethical
obligation to the environment.

Economics of Wilderness

Though it may seem paradoxical at first,
wilderness Is seen by some as having
substantial economic value. Indeed, this paper
has discussed many uses, values, or benetits
that wilderness might have to society and it
seems reasonable to assume that such values
might be measurable, at |east theoretically, in
traditional economic terms. As it turns out,
some values are more readily measurable than
others. In any case, a substantial body of
economic literature has been developed that
focuses on various aspects of wilderness
valuation.

Some economic values of wilderness are
relatively straightforward. Wilderness
recreationists, for example, incur certain costs
for travel and equipment and these costs
constitute a minimum economic value of
wilderness for recreation (Clawson and Knetsch
1966). Actua costs are considered a minimum
measure of value because recreationists may be
willing to pay more than required and this
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additional increment, or consumer surplus, is a
more accurate measure of actual vaue. Sorg
and Loomis (1984) reviewed a number of
willingness-to-pay studies of wilderness
recreationists and found that most values
ranged from $13 to $20 per activity day,
ag,'usted to 1982 dollars. Additional economic
value of wilderness recreation includes the
contribution of this activity to national, local,
and regional economies which provide related
goods and services to wilderness recreationists
(Alward 1986; Walsh and Loomis 1986).

Some wilderness values are highly
tangible. The high-quality water that flows off
protected watersheds is used for drinking and
Irrigation. Compromises made in passing the
Wilderness Act alow some wilderness areas to
be used for commercial grazing and minera
production. Certainly the biotic and genetic
diversity preserved in wildernessisincreasingly
used in awide variety of commercia and
medical applications. Little work has been
done, however, to quantify these valuesin
economic terms (Irland 1979).

Other wilderness values are less tangible.
How do we value, for example, the vital
ecological “services’ provided by nature such
as clean air and climatic stability? (Westman
1977) Due to uncertainty, how can we value
the future usefulness of biotic and genetic
diversity? (Bishop 1978) The therapeutic,
cultural, intellectual, esthetic, and spiritua
values of wilderness may al benefit society
through increased health and productivity,
sense of pride and self-worth, innovation, and
pure enjoyment. But these values are difficult
to quantify in dollar terms.

Finaly, it has been suggested that
wilderness may have unique values involving
the preservation of natural environments.
Decisions to develop natural environments are
often irreversible. By preserving such areas as
wilderness we may be creating and capturin
option, existence, and bequest values (Krutilla
1967). By avoiding the irreversible decision of
development, wilderness remains available as
an option for those who do not now use
wilderness but may wish to do so in the future.
Alternatively, some people may have no
expectation of using wilderness directly, but
value the knowledge that such areas exist.
Finally, some people may be imbued with a



sense of socia altmism and derive satisfaction
and value in knowing that future generations
have been endowed with or bequeathed
wilderness. Empirical tests suggest that option,
existence, and bequest values can be
substantial, even outweighing more tangible
wilderness benefits. A recent study of public
support for wilderness preservation in
Colorado, for example, found that the average
family would be willing to pay $14 per year to
preserve the State’ s wilderness areas as
recreation reserves. These same families,
however, would be willing to pay even more--
an additional $19 per year--to be comforted in
knowing that such areas exist and are bein
protected for future generations (Walsh an
others 1984).

WILDERNESS AS A LABORATORY FOR
SOCIAL RESEARCH

Earlier in this paper it was noted that the
Wilderness Act suggests that wilderness might
serve a number of values in contemporary
society. The survey of wilderness uses
outlined in this paper confirms and even
expands this expectation. Wilderness
advocates, philosophers, and researchers have
identified numerous and diverse ways in which
preservation of wilderness can serve the needs
of society now and in the future.

Some wilderness uses are more direct or
tangible than others. Wilderness recreation, for
example, would seem to require one's direct
physical presence in wilderness. However,
maintenance of vital ecological services, such
as air and water purification, requires no direct
human use and, in fact, may be more
efficiently carried out under such conditions.

It seems clear that although only a minority of
the population uses wilderness in the direct and
narrow sense of the term, society can still find
great value in wilderness.

In preparing this summary of human use
of wilderness it became obvious that research
in this broad area of study is highly uneven.
Some wilderness uses, for example, are poorly
documented in the scientific sense, relying
instead on classical philosophical writings or
anecdotal evidence. There Is a considerable
body of literature, for example, regarding
spiritual values of wilderness and, by
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extension, man’s spiritual relationship to nature,
but there is a near total lack of empiricism. In
contrast, research on economic values of
wilderness has tended to be highly quantitative,
but lacks both breadth and depth.

It seems equally clear that research on
human use of wilderness can be of
considerable value in determining appropriate
wilderness policy and management. Recent
reviews of recreation research, for example,
present an impressive body of knowledge
which can be brought to bear on wilderness
management (Brown and others 1987; Cole
1987; Driver and others 1987; Hammitt and
Cole 1987; Manning 1986; Roggenbuck and
Lucas 1987; Stankey and Schreyer 1987). We
have developed profiles of wilderness visitors,
for example, including their psychological
motives for wilderness recreation and attitudes
toward management alternatives. We
understand that crowding in wilderness settings
is a normative concept and can be affected not
only by the number of interparty encounters
but by the type and behavior of groups and the
situation in which encounters occur. We know
that recreation use causes environmental
impacts and that these impacts tend to occur
quickly even under relatively light levels of
use. From research we have developed a
number of management concepts, such as
carrying capacity, Recreation Opportunity
Spectrum and Limits of Acceptable Change,
which assist in the effort to manage wilderness
for both its recreationa and ecological values.

From this brief survey of wilderness use,
it is apparent that wilderness can be an
important laboratory for socia research. But
its importance lies more in its potential than in
results now achieved. Not enough socia
science research is occurring in wilderness.
Perhaps this is best illustrated in the
preliminary results of the Non-recreational
Wilderness Use Telephone Survey conducted in
preparation for this colloquium (Reed and Haas
1987). Only 14 percent of the wilderness
areas studied supported any socia research
studiesin 1987.

Finally, it should be noted that human
use of wildernessis clearly evolving.
Throughout this paper there is an historical
theme suggesting that wilderness values are
growing In type and intensity. Only through



social research will we be able to document
and understand man’ s changing relationship to
nature.
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TH E W ILDERNESS ENMIRONMENT:
TRAINING W ILDERNESS MANAGERS

Richard H. Spray and Paul D. Weingart*

ABSTRACT

A case ismade thatw i Berness provdes
the mostappropriat p ke to train knd and
resource m anagers for the benefitofthe
W iBerness Resource. Training in W i Berness
for the benefitofthe individua Bparticipants
can he accom modated butis of secondary
im portance. W i Berness as a training ground
for managers is further justified as the best
bcation for the de\e bpmentofsensitivity,
skil and basicphibsophy thatw i M kad
better W iBerness management decisions. The
interagency training aspectw i M kad a o
more consistency in understanding and
managementofthe WiBerness Resource,
across agency boundaries.

INTRODUCTION

From October 4-6, 1983, 300 managers
and other people interested in wilderness
management met in Moscow, Idaho, at the
First National Wilderness Management
Worksholo. After meeting in general sessions
and small groups for three days, this group of
300 left the task of finishing an action plan to
asmall task force. They had done their work
by arriving at five mgor action items that were
seen as essentia to the survival of the
Wilderness System. Those five action items
fell into the categories of:

1. Educating the public.
2. Education and training of managers.
3. Capacity and concentrated use.

4. Interagency coordination and
consistency.

5. Wilderness management practices.

* Assistant Director of Recreation and Director of Recreation, respectine b.

Forest Senice, Abuquerque, NM.

The second of these major action
categories is of importance to us here today.
There were severa subtopics under the
category of “Education and training of
managers.” They are:

-- Ingtitute and revitalize comprehensive
in-service wilderness management training,
focused on the value of the wilderness
resource, wilderness ethics, and low-impact
camping, utilizing expertise.

-- Conduct workshops and other programs,
nationally, regionally, and locally, as
cooperative ventures of agencies, educational
institutions, and interest groups in order to
share ideas, concerns, and techniques relating
to wilderness management.

-- Include wilderness management as a
course in university natural resource curricula.
Establish a basic course on wilderness as a
resource, including management of visitors.
Encourage accrediting groups (such as the
Society of American Foresters) to include it in
their curricula requirements.

-- Each agency should systematically
identify management personnel who would
benefit from additional training in wilderness
managemen.

This is our charge for educating and
training wilderness managers. It comes almost
20 years after the passage of the Wilderness
Act. It issurprising that coordinated and
systematic effort of this kind took this long.
Let’slook at some of the past history that led
to this action in 1983.

Southw estern Region ofthe



HISTORY OF WILDERNESS AS A
“RESOURCE”

In the late 1950’s, the various versions of
proposed wilderness legislation were being
debated. At the same time the Forest Service
was nursing another bill through the legidative
process, the Multiple-Use Sustained-Yield Act
of 1960. This act is significant to our
discussion here because it is the first
legidative vaidation of wilderness as a
resource. In the latter part of Section 2 of the
act it states: "In the administration of the
National Forest due consideration shall be
given to the relative values of the various
resources in particular areas. The establishment
and maintenance of areas of wilderness are
consistent with the purposes and provisions of
the Act.” Thisvalidation of wilderness as a
resource is important to our consideration of
education and training of managers for the
management of wilderness because in our
world of management, it is “resources’ which
require specia skills.

Let'slook at thisin alittle more depth.

In 1964 the Wilderness Act came into being.
It is here that the definition of wildernessasa
resource is unmistakably strong and the charge
for management of wilderness as a resource Is
given. In Section Z.Béa) of the act it states: "..

It is hereby declared 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..."
(Emphasis added.) Thisis no mere
implication. It is an unambiguous statement
that wilderness, by definition of Congress, is a
resource.

Further along in the Wilderness Act in
Section 2. (b) it states, ". . . the area shall
continue to be MANAGED by the Department
and agency having jurisdiction ...”
(Emphasis added.) In Section 4. (b) it says, ".

each agency administering any area
designated as wilderness shall be responsible
for preserving the wilderness character of the
area and shall so administer such area for other
purposes for which it may have been
established as aso to preserve its wilderness
character ..." There are severa other
references in the Wilderness Act which
substantiate that wilderness is a resource which
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is intended to be managed by the agency with
jurisdiction.

Immediately after the passage of the
Wilderness Act, the Forest Service had 54
areas totalling 9.1 million acres to manage and
was the only Federal agency with wilderness.
Today the National Wilderness Preservation
System contains 465 wilderness areas totaling
89 million acres which are managed by four
Federa agencies. The need for trained
wilderness managersis evident.

In the Southwestern Region an Arizona
State University professor in the Department of
Leisure Studies, Dr. Rachel Robertson,
conducted a study of Southwestern National
Forest wilderness managers in 1984. Among
the six recommendations contained in Dr.
Robertson’s 1986 report is one which states:

“ Wilderness schools, workshops, and training
conferences should continue to be a primary
means of technology transfer. “This followed
findings in the report that wilderness managers
experience and training was, on the average,
quite low, and that most managers background
before coming to the wilderness responsibility
was either timber or range management, both
resources which require a good deal of
manipulation in their management. Turnover
rate in the wilderness management job was
also quite high.

HISTORY OF WILDERNESS
EDUCATION

Education "In" Wilderness

The purposeful use of a wilderness
environment to help educate is not new.
Indians have used a wilderness environment in
one way or another for this purpose for aslong
as documentation is available. One of the best
described instances is the Indian vision quest.
This was a male passage to adulthood which
used a wilderness solo to gain knowledge
about nature on which the Indians depended
for their living. J. Donald Hughes describes
the process thus:

The vision quest took place for
several days aonein a specia place
chosen carefully for its natural
setting, with fasting, thirsting, and



offering of the person’s own flesh cut
in small pieces from the body. At
some time during the retreat, the
animal who was to be the Indian’s
guardian spirit would appear and
speak, giving a significant message,
teaching a song, and designating a
special object or design to be used on
a shield, a tepee, or painted on the
body, that should always be kept asa
talisman of the ‘vision and the
guardian S?i rit itself, so that the
power could continue to be present
with him .... Black Elk said,
“Lamenting (the vision quest) helps
us to realize our oneness with all
things, to know that till things are our
relatives.”

In our culture Henry, David Thoreau was
one of the first to use a natural or wilderness
environment for educational purposes. His
approach was straightforward. Thoreau, even
in 1840, thought many people had lost touch
with their roots in nature, so he took young
people who were under his care for their
education into the woods and showed them
around. Other educators after Thoreau also
followed his lead. Thus summer camps have
been established, and such youth groups as the
Boy Scouts and CampFire Girls came into
existence leading to a well-established outdoor
education philosophy in American education
today.

This movement may have reached its peak
in 1962 when Outward Bound was founded in
Colorado. Up to this time outdoor education
nibbled around the edges of really using a full
blown wilderness environment to its fullest
degree for educational purposes. Outward
Bound changed that. This program uses
wilderness environments of the most Eristi ne
kind to educate participants in mind, body, and
spirit much in the manner of the Indian vision
guest. Outward Bound is carefully and
deliberately programmed to obtain specific
desired results, but the wilderness environment
is acritica and indispensable part of the
educational process.

Outward Bound also represents perhaps
the culmination of what is called education
“in” the wilderness where the primary

objectives are benefits for the individual
participants.

Education "For" Wilderness

In 1965 a former Outward Bound
instructor, Paul Petzoldt, saw a deficiency in
the Outward Bound program and founded an
aternative program called the National Outdoor
Leadership School (NOLS). This new program
resembled Outward Bound, but a different
major objective was not only to educate “in”
the wilderness but to educate “for” the
wilderness. Thus education to perpetuate the
wilderness resource was begun and has since
been emulated by many other university and
private wilderness programs.

Coincidentally, at about the same time the
Wilderness Act passed and Paul Petzoldt
founded NOLS, the Pacific Northwest Region
of the Forest Service began educating
managers in the wilderness “for” the
wilderness. In 1964, 1965, and 1966.
wilderness workshops were conducted in the
Eagle Cap Wilderness, the Mt. Jefferson
Primitive Area, and the Glacier Peak
Wilderness, respectively. These workshops
were intended to bring managers up to speed
regarding implementation of the new
Wilderness Act. Each was attended by about
25 assorted Regional staff, Forest Supervisors,
District Rangers, Forest staff, District staff and
afew researchers. Camp locations were awvay
from travel routes in the wilderness and were
contracted with local outfitters and guides who
furnished the camp, meals, and transported
most of the personal gear. Participants were
restricted to foot transportation in order to
reduce the numbers of stock.

The program format of these workshops
was work in small ?roups in a specific, small
area within each wilderness (typically a small
lake basin). Groups were to identify and
propose solutions to management problems
using the new Wilderness Act and draft
regulations and manual guidelines, and then to
compare and discuss the consistencies and
inconsistencies between the results of the
several groups.

These workshops were true education
“for” the wilderness and were very popular and
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well attended. Many graduates of these early
Forest Service wilderness workshops conducted
in the wilderness are till around today and
include Dr. John Hendee, then a young
researcher in Seattle and now Dean of the
School of Forestry, University of Idaho; and
Jim Overbay, then a District Ranger in
Southern Oregon and now Regional Forester of
the Northern Region. Regardless of the
success of the worksho‘ps, they were
discontinued because of a perception that they
were too expensive, and an underlying feeling
that the participants were having too much fun.

Tomy knowled?e, the end of the Pecific
Northwest Region wilderness management
workshops led to a long period of inactivity in
the use of wilderness environments to facilitate
the education of-wilderness managers. Many
wilderness workshops,, seminars, and
symposiums were held throughout the 1970’s,
but the record indicates that they were al
conducted in the style of the Holiday Inn
meeting room.

In 1983 the Southwestern Region
conducted a wilderness workshop within a
wilderness once again. Appropriately, it was
held in the first wilderness, the Gila
Wilderness in Southwestern New Mexico. The
intent of this workshop or school was to begin
a continuing education ‘effort for a small
number of wilderness managers each year.

The focus of the school was on integrated
management of the wilderness resource by
including topics and instructors dealing with
the several resources which together make up
the wilderness resource. It also aimed to give
the participants new wilderness skills and an
appreciation of some of the more subtle values
of wilderness. The school has been conducted
every year since 1983 and has rotated between
the Gila, Superstition, and Pecos Wildernesses
to change environments, impact, and job load.

In contrast to the Pacific Northwest
Region’s, workshops which relied on contracted
services with outfitter/guides, the Southwestern
Region’s schools have used in-house and
participant support (the Pecos school was an
exception). Horse and mule packing
capabilities are greater in the Southwest and
local Ranger District pride is such that the care
and feeding of the participants has been kept
in-house. Each of the three wilderness areas
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have had dlightly different modes of operation
due to differences between the Ranger
District/Forest personnel and the physical
location of the school.

The Gila school has evolved into a
central, packed-in camp setup operated in a
manner to demonstrate an ideal USDA Forest
Service, outfitter/guide, or permittee stock-
supported camp. Participants travel by foot on
day trips from the central camp.

The Superstition school utilizes a camp on
the edge of the wildernessin order to minimize
impact. This camp is a special use, permittee-
developed site and is organized and operated
by the local Ranger District personnel.
Participants travel by foot on several day trips
to areas of heavy recreation impact.

The Pecos school has been conducted only
once (but it is scheduled again for 1988), and
the camp and packing for that school was
contracted on the model of the Pacific
Northwest Region workshops. The camp was
located in the wilderness in a location away
from travel routes. The success of this mode
of operation is difficult to assess because this
one example occurred in a very large storm
that would have caused hardships regardless of
who was the host.

The program for al of the Southwestern
Region schools has been similar. Participants
have been restricted to about 20 with five or
more instructors. Generally,if school’ s total
enrollment threatens to exceed 25, instructors
are rotated in and out so the total attending
will remain at that figure. The group has not
been broken into smaller groups, operating as
one large group for the most part. This has
been necessary because most of the instructors
are extremely skilled individuals whose
knowledge could benefit the entire group. This
difference also explains the language difference
in the titles: The small group works best in a
“workshop” format while the large group
works best when the format is a " school”.

The Southwestern Region plans to
continue their Wilderness School indefinitely in
the future. The next is scheduled for the Pecos
Wildernessin September 1988.



TYPES OF WORKSHOPS AND SCHOOLS

Here we will discuss advantages and
disadvantages of two basic types of wilderness
management workshops and schools and
comment on athird type that is different
enough to warrant special mention.

Classrooms or Conference Rooms

The most common format for almost all
agency-conducted workshops is the classroom
or conference room setup, usualy in a
hotel/motel but sometimes in an office
conference room. The primary advantage of
such arrangements is that they are easy to set
up on short notice with little staff involvement.
The hotel/motel industry has made it very
convenient to call their sales staff and have all
the physical arrangements made. This is no
small matter for agency personnel who are
pressed for time and simply must turn such
details over to someone else.

This kind of arrangement is aso
convenient for participants. Our agency
cultures are oriented toward air travel to major
urban areas, adopting the businessman’s
lifestyle of motel living and conference room
existence. We can virtually pack abag in our
sleep with the necessary accouterments for a

at any hotel, and a mole-like existence in
some windowless conference room. It may not
be particularly pleasant, but it doesn’t take
much preparation.

Whether the meeting is going to be a
series of Iectures/pa?ers, or atruer form of
workshop with small groups actually engaging
in problem solving, the conference setup makes
it relatively easy to construct an agenda and
format aprogram. This “advantage” isalso a
disadvantage in certain respects. It is easy to
format because the classroom or workshop
nature only engages participants in a one-
dimensional way. From awilderness education
point of view, classrooms can address only the
intellectual learning part of wilderness.

The Wilder ness Environment

This leads to the most important
advantage of conducting wilderness
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management education and training in the
wilderness. Perhaps the intellectual phase of
learning can not be programed in wilderness as
easily asin aclassroom. Certainly distractions
are greater--a hawk in the sky or the work of a
squirrel--while an instructor is dealing with the
complexities of Limits of Acceptable Change.
On the other hand, these same complex
concepts take on real meaning in the
wilderness, and while the numbers and details
may not come across completely, they are
usually forgotten anywaI;K/. The concepts, basic
philosophy, and the workings of processes will
be remembered if learned in the wilderness; the
manager will understand wilderness as a
resource far better.

Another aspect of wilderness training that
is usually not addressed in classroom training,
is inadequately treated, is the physical aspect
of awilderness manager’ s growth. Wilderness
is “wilderness” It is untamed wild land, and it
is the wilderness managers' job to keep it that
way. Thisrequires basic physical strength,
flexibility, and skills to be able to travel and
live comfortably in wilderness. As human
beings, our usual response to wilderness when
we encounter uncomfortable conditions is to
change the wilderness. Thus it is extremely
important that wilderness managers know their
strengths, correct their weaknesses, and have
the skills to be confident and comfortable in a
wilderness environment. These are things that
cannot be taught in a classroom very well, and
conversely can be taught extremely well in a
wilderness. A week in awilderness, afoot and
sleeping on the ground, is not something many

ency managers are exposed to often, if at al.
This is a time individuals can assess their
bodies relative to the stresses of wilderness
living. The usual result is gaining confidence
in something that was already there but
untested, but it can also resultin a
commitment to correcting problems which
cometo light.

These are individual, internal matters for
participants of training conducted in a
wilderness environment. There are also some
physical, external aspects of training that are
programed right into the agenda. Thisis skills
training. Natural resource managers are not
automatically knowledgeable about the skills of
wilderness travel and living. Nowhere in the
curricula of forestry, range, or soil science



colleges are these subjects taught. Natural
inclination may have stimulated some natural
resource managers to learn some skills on their
own, but even then, they are seldom
knowledgeable in al needed aspects managers.
Travel skillsinclude orienteerin%, stock
packing, horsemanship, general hiking, basic
mountaineering, and even some skills in winter
travel such as snowshoeing and ski
mountaineering., Living skills include the
basics of shelter, cooking, and most
importantly, low impact techniques both of
travel and living.

The third dimension of wilderness training
or education can hardly be addressed in a
conference room environment. This is the
emotional or spiritual aspect of wilderness
education that a manager needs to know his
wilderness customers ‘and the resource
properly. There are many values of
wilderness. Many are specified in the
Wilderness Act, and others are addressed in the
intellectual phases of wilderness training
whether, in the classroom or in the wilderness.
There are still other values extremely important
to wilderness -- the reasons why American
society has decided to set aside 89 million
acres of real estate. Nash in 1976 identified
ten values of wilderness, many of which fit the
spiritual category. They are: (1) Wilderness is
areservoir of normal ecological processes; (2)
Wilderness is a nourisher of American culture;
(3) Wilderness is a sustainer of American
character; (4) Wildernessis a historica
document; (5) Wilderness is an ego trip; (6)
Wilderness is a setting for fear and pain; (7)
Wilderness is a sustainer of human dignity and
diversity; (8) Wildernessis a church; ?9)
Wilderness is a guardian of mental health; and
(10) Wildernessis an aid to developing
environmental responsibility . These concepts
are not easily taught in the classroom, but are
more easily taught in a wilderness
environment. A participant in a workshop
conducted in a wilderness first needs to be
made aware of these things. Then through
introspection during the session, the importance
of these values will become clear or lead to
further investigation. In brief, these values
make up the heart of what is described asa
“ wilderness experience.” Participants of a
wilderness school realize fully the importance
of the factors contributing to that experience.
To sum up, we need to develop a basic

philosophy for managers as a starting point in
making management decisions concerning
wilderness. “ Start the decision process from
viewing through Aldo Leopold's eyes.”

A final factor which should be discussed
is cost. Field wilderness schools are frequently
targeted for elimination because they are
considered too costly. A little thought about
this, however, reveals that a field-based school
has a huge advantage over a conference room
school. Thereis no dollar cost to using the
wilderness environment as there is to renting
roomsin ahotel. The costisall in physical
effort and caring, which most attendees at a
field school are happy to contribute. In other
words, the cost of per diem and/or sustenance
in awildernessis much lessthanin a
hotel/motel.

Severa years ago we began to finance our
wilderness management school by charging
tuition. To some that may sound strange, but
we found ourselves in the position of not being
able to keep sufficient funds in our Regional
Staff account to pay for things. By charging a
tuition of $150 per student we are able to pay
for instructional materials plus the travel and
expenses of a couple of out-of-Region guest
instructors. No one has objected to this so far.

School in Wilderness, Living Outside

This is a type of wilderness training
environment that embodies a little of both of
the above formats. Participants live outside the
wilderness, either in a non-wilderness camp or
in more substantial housing, and day hike into
wilderness for the actual wilderness training.
We use this format for the wilderness school in
the Superstition Wilderness. This has some
advantages and some disadvantages. It is
easier to prepare, as in the conference room
format, but lacks many of the physical and
spiritual education advantages of the
field-based school. This third format costs
more than the field-based school only if
hotel/motel housing is used instead of a camp.
It may cost lessif stock and packing are not
needed. Although it has advantages, a big loss
is the full impact of the physical and spiritua
education which may be the most critical
aspect of a wilderness manager’s training.



PROGRAMMING TH E FIELD-BASED
SCH O0OL

A program or agenda must be created for
awilderness workshop or school. Thisis not
an job, and our Southwestern Wilderness
School is till developing. The three elements
referred to earlier need to be included in the
program, but in different ways. We will
discuss the special characteristics of each
element.

Resource Training

Thisisthe easiest of the three to deal
with and to present here. It is a more or less
traditional curriculum dealing with each of the
resources commonly found in wilderness and
with the wilderness resource itself. Help can
be found in agendas of other wilderness
workshops held around the country. Typicaly,
sugj ects dealing with range management, soil
and water management (engineering of trails),
air management, fiie management, wildlife
management, recreation management, and the
wilderness resource as a whole need to be
addressed by resource experts in those subjects,
relating each to the Wilderness Act and the
overal support of the wilderness resource. We
have utilized specialists from the Regional
Office, Forest staff, Didtrict staff, and
speciaists from outside the Region for thisH']ob.
Since our school is conducted every year, the
lesson plans have the benefit of continuity and
growth. It has become a practice to pass the
Instructor job around, usualy to the host
Forest, along with the lesson plan. In this
way, many more people get the benefit of
instructing and contributing to the growth of
the lesson plan.

Skills Training

Much can be done in advance to prepare
for this element. Physical conditioningisan
individual’s responsibility, but an impending
foot trip to a wilderness is a powerful incentive
for action. Preparatory materials should
contain information on conditioning as well as
information on equipment needed and should
give references for additional study. We
Include outfitter mail order catalogs with our
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preparatory materials to aid participants in
equipping themselves.

Skills training can be integrated into
virtually every aspect of afield-based school.
The trip into camp can include some basics on
orienteering, foot care, hydration,
acclimatization, day hiki n?, etc. Care should
be taken that all of the skills training
information is presented in a way that is
interesting and acceptable to participants of
varying skills. Enlist the more experienced
participants to help out. We have even found
ourselves with National Outdoor Leadership
School graduates in some of our schools. Use
every opportunity to encourage low-impact
traveling and camping. The base camp itself
must be a model of low impact. This should
not be optional, but a requirement. Use
contests and games wherever possible. We
have had a crosscut saw contest and a
mule-packing contest as part of our after-hours
events. Utilize participants as hel pers or
leaders whenever possible for ]packi ng, camp
chores, and in leading groups for various

urposes. We haven't done it yet, but it may
e a good idea to do a skills survey of
participants before the school begins.

At an appropriate time in the agenda,
formal sessions on backpacking, stock packing,
or whatever the particular wilderness lends
itself to can be intermixed with less formal
material to provide a break in intensity and to
take advantage of on-site opportunities.

Vaue Sengitivity

Thisis atopic often left to each
individual to cope with on his’her own. Many
believe mere exposure to wilderness will
accomplish value sensitivity. This is ﬁartially
true; probably most of us developed this kind
of sensitivity or spiritual attachment over a
period of years and many wilderness trips.
However, much can be done in the program to
facilitate this element of wilderness training.
While we have much to learn and no doubt
could learn faster with expert help, we have
deliberately chosen not to because we wish to

row slowly. We feel participants can easilz
eel “pushed” in this area and will push back,
so probably it is best to go slowly here.



Asaway of preparation we furnish
reading references from some of the great
wilderness pioneers and philosophers such as
Aldo Leopold, Bob Marshall, and Dick
Costley. During the session we always try to
include a person from outside the USDA
Forest Service who is a current philosopher on
wilderness such as Mike Frome or a local
wilderness advocate. We had the opportunity
to have a South African wilderness manager
with us for an entire school. Everyone learned
alot from this association. We must
remember wilderness is a world-wide resource
as evidenced by the broad participation in the
4th World Wilderness Congress held in
Colorado in September 1987. We try to make
sure the person we invite is agood speaker
and able to adjust his advocacy to our
circumstances. We aso alow and encourage
time for introspection. This may be the most
important thing that we do to encourage a
spiritual feel for wilderness values.

PHYSICAL ARRANGEMENTS

To prepare for each school, a preliminary
trip is made several months in advance of the
scheduled school by the school director,
usually the person in the Regional Office with
wilderness management responsibility, the
Forest Staff, District Ranger, and District Staff.
Others may be involved depending on how the
Forest and Ranger District operate. During
this trip all aspects of the physical needs of the
school are studied including atrip over the
actual routes that will be traveled. Program
matters are also discussed since physical
arrangements and programming are closely
intertwined. Probably the most important
outcome of this meeting is agreement over
individua responsihilities.

Typically, the Ranger District is
responsible for all the physical arrangements,
and it is|eft to the District Ranger to decide if
he will take on the actual work of packing,
camp making, and meal Breparati on or contract
out al or part of that job. Dueto the
cooperative nature of the preliminary meeting,
the Ranger usually can expect alot of
cooperation from the Forest, and the Regional
Office, and helpful students, so ghe decides to
take on the job. During one school the Forest
R&L Staff decided to make the model base
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camp his persona contribution to the school
and did an outstanding job.

Contracting should be approached with
caution. Ouitfitter/guides usualy have the
experience and the equipment to do an
excellent job. However, sometimes the
motivation or the money isn't there. Y ou must
know your ouitfitters and understand the
consequences of the “low bid” before tying the
success of your school to the fortunes and
skills of someone else. | would recommend
starting with something that is a strength of
your outfitters but not critical to the school,
such as packing. If that proves successful, you
can include furnishing the camp another year.
The last thing you might consider contracting
are the meals. We had a dlight hitch in our
Pecos Wilderness School due to the meals --
not enough quantity. It may have been poor
estimating, but we think it was due to the
extremely poor financial condition of the
outfitter cougled with alow bid. Thisisalso
one of the jobs that students typically will
jump in and do, and do well.

We have a dtrict rule about travel in the
wilderness -- no horses. All travel, even by
dyed-in-the-wool horse-oriented wilderness
managers, is by foot. There are severa
reasons. Lots of people would rather ride than
walk. We have to draw aline, so we exclude
horse tranSfortation entirely (maybe an
exception for the host District Ranger!). We
keﬁo travel distances short for travel into camp
and for the day hikes. Even though everyone
must walk, we don’t want to cause so much
pain they can’'t absorb the messages being
given. Thislimits camp selection
opportunities, but so far has not caused
insurmountable problems.

Camp selection is important. The
campsite must be kept away from travel routes
both for privacy and so as not to disturb other
wilderness visitors. Camp is also selected to
access as many examples of resources and
conditions as possible. Because it is close to
the wilderness boundary and usually close to
heavily used areas, this has usually been no
problem. The campsite itself must be selected
to withstand the impact of the school for a
week and rapidly recover thereafter. In one
unfortunate instance many years ago, camp
selection was left to an outfitter, and when the



school arrived at the already setup campsite,
they found it in a wet meadow on a lakeshore
-- another reason for being careful when
contracting. In our dry Southwestern climate,
we need to be prepared to pack al camp
water. However, even in more watered parts
of the country it would be a good ideato
consider packing water to camp. Thiswill
open up camp selection opportunities
tremendously and may be the key to selecting
a camp that meets al the criteria.

PARTICIPANTS

Interagency

Our schools are interagency. When we
started we always reserved slots for Bureau of
Land Management and National Park Service

articipants; we' ve always filled them. We

ave also extended invitations and hosted State
Park employees. The school has been so
successful that we are now reserving 50% of
the dots for BLM empl Oﬁees. In the very near
future we hope to rotate the location of the
school to BLM wildernesses. So far the Park
Service has not participated to such an extent,
but | suspect that they will when they see how
the BLM/FS cooperation is working out. The
goal of interagency involvement in the schools
IS consistency in management of wilderness
regardless of management agency.

Numbers of Participants

School dots are limited to 20 each

session. Our candidates are selected from
nominees sent in by District Ran%ers through
Forest Supervisors. Since the school is almost
always over-subscribed, decisions are made by
the Regional Office staff based on training
needs In current assignment. Instructors are
chosen in much the same way except that we
usually are aware of good instructors and will
promote their availability. Many times
students can also instruct in their specialty.
Y ou need to keep in mind the multiple
resources in wilderness and not form a
recreation bias in choosing students or
instructors.

141

The annual nature of our wilderness
school prevents us from oversubscribing the
available. Supervisors who are unsuccessful
getting a candidate to a school one year are
assured that they have future opportunities.
The research indicates that wilderness manager
training will be needed continuously in the
future due to turnover in the ranks.

Instructors

Instructors should be knowledgeable about
their resource area as well as supportive of the
wilderness resource concept. We initially used
resource instructors from the Regional office in
order to convey to the representatives from
Forests and Ranger Districts that wilderness
management but an interdisciplinary approach
was critical to the best Wilderness management
goas. We now have instructors from al
managerial levels.
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WILDERNESS AND SUBSISTENCE-USE
OPPORTUNITIES:
BENEFITS AND LIMITATIONS

Robert M. Muth and Ronad J. Glass*

ABSTRACT

The €rm “subsistnce™ is used © denot
the customary use ofw i, renew ab B natural
resources b ruralsub-gopu htions dependent
on fish,w i B I, and p kntspecies for physical
surviva l econom ic and socia lw e lbeing, or
for the maintnance of traditiona lcu Bure.
Resource management agencies and
mainstream sociallscientists conmonl be Re\e
thatsubsistence hunting, fishing, and gatherin
haw a Mbutdisappeared in modern industria
societies. Courtsults oner Native treaty righ ts
and an emerging sociallscience Rterature,
how e\er, suggestthe exisence of resource use
activities thatare motivated by non-
recreationall considerations more appropriat ¥
referred 1o as subsistence ob pctives. Both de
facto and Rgall-designatd wiBerness, by~
maintaining conditions inwh ich resource
popu ktions can be natura W sustained, h awe
the potntialto senk as a repository ofm any
traditiona Bsubsistence \a Lies, activities, and
Ifesty Bs,as we Mas to presene cubural
dinersity w ithin modern societies. Atthe same
time,however, Bgall-chssified w i Berness
presents Imitations to subsistnce use aswe M

INTRODUCTION

For thousands of years, human beings
sustained themselves through such activities as
hunting, fishing, and other r@ourcegatherin%.
To this day, rural peoplesin many areas of the
world continue to provide for themselves
through the subsistence harvest and use of
natural resources for food, fuel, shelter,
clothing, medicine, and barter. With the
advent of modem society, and its reliance on
the market economy, high levels of industrial
development, and other technological advances,

it is often mistakenly believed that subsistence
activities have all but disappeared in the United
States outside of Alaska. Most hunting and
fishing regulations in the United States, for
example, are designed to manage recreational
and commercial uses of fish and wildlife,
rather than to provide for users more
appropriately characterized by a subsistence
orientation. This view has been subscribed to
and incorporated into the operating assumptions
of resource management agencies; interest
groups such as conservation organizations,
sportsmen’ s groups, and commercial
associations; and social scientists within the
mainstream of resource economics, cultural
anthropology, and rural sociology.

Studies of hunters, fishermen, and other
recreationists who participate in consumptive
uses of natural resources indicate that, in
addition to the opportunity to harvest fish and
game, they are often primarily motivated by
factors such as communing with nature,
observing wildlife, and interacting with close
friends. On the other hand, earning a
livelihood is usually the paramount objective
for engaging in commercial enterprises
involving fish and wildlife resources, although
lifestyle considerations are often important to

eople involved in these activities--commercial

ishing or guiding, for example. Nevertheless,
it is often quite difficult to differentiate
between recreational, commercial, and
subsistence users on an operational basis
because often the same equipment is used to
harvest the same species in the same locations.
Nonetheless, it is our view that significant
human sub-populations exist in many rural
areas of industrialized North America whose
resource utilization strategies can most
accurately be characterized as subsistence,
although their harvesting activities are managed

* Regional Social Scientist, A kska Region, USDA. ForestService, dineau, AK; and Research Econom ist,
Northeast Forest Experiment Station, U.S.D.A. Forest Ssnice, Burlington, VT,



under policy umbrellas governing recreational
use, commercial use, or Native rights (Muth
and others 1987). For many of these people,
the primary benefits of fishing, hunting, and
athering are supplementing income through
ur trading, obtaining food and fuel, and the
manufacture and sale of handicrafts. In short,
although some overlap exists, subsistence
practitioners ascribe a different array of social
meanings to renewable natural resources than
do recreational and commercial users.
Furthermore, one of the important, but poorl
understood, functions of both de facto as well
as legally-designated wilderness is to serve as a
geographic base capable of providing
naturally-occurring sustained-yield levels of
resource populations for use by
subsistence-based  households.

It should be emphasized that there are
limited data on subsistence activities for the
United States outside of Alaska. At the same
time, there are significant socioeconomic
similarities between rural residents of Alaska
and sub-populations in rural areas of the rest of
the country. In both cases, community
economies represent mixed systems with
market, public, and subsistence sectors that
vary in importance by degree only. In fact,
studies have indicated that some Alaskan
communities have higher median household
incomes than the U.S. average (e.g., Glass,
1987). Through exploring the relationship
between wilderness and subsistence usg, it is
the intent of this paper to stimulate discussion
and provide a basis for future research to
elucidate the complexities of renewable
resource use and management in the United
States.

What do we mean by “subsistence’?
There are a variety of different legal, cultural,
popular, and socia scientific definitions and
Interpretations of subsistence. While none of
these offers a precise or functional definition of
the term (Albrecht, 1972; Schneider, 1982), it
is commonly used in the absence of an
aternative terminology that captures the
meanings and behaviors characterizing
particular resource user groups with specific
resource dependencies. In the socia science
literature, subsistence generally refersto™...
the absolute minimum standard of physical and
mental survival and productive efficiency”
(Sharif, 1986). Subsistence lifestyles are
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generaly associated with small, self-sufficient,
dispersed societies that have limited impacts on
their environments. Traditional subsistence
activities are usually self-contained within a
kinship, tribal, or community group, or within
ageographic region (Ellen, 1982).

Subsistence desi .bes aloosely defined
pattern of social and economic activities that
maK include some forms of hunting, fishing,
gathering, herding, cultivating, trading,
tool-making, crafting, fuel production, trapping,
and food processing and storage. Although
most subsistence-based households existing
within industrial societies today are
undoubtedly involved in the market economy
and benefit from publicly financed activities,
subsistence activities most often provide for
near-term consumption and are governed by
personal use, in-kind barter, or minimal cash
transactions, rather than a profit orientation or
large-scale commercial exchanges.

We do not mean to suggest that

subsi stence-based households are necessarily
primitive, socialy isolated enclaves.
Embedded as they are within modem society,
the?]/ have made many economic, social, an
technological adaptations. For example,
chainsaws, gillnets, steel traps, fiberglass boats,
snowmachines, highpowered rifles, and
monofilament fishing line have replaced bows
and arrows, babiche snares, hand-held
harpoons, and dugout canoes as principal
harvest mechanisms. Under the forces of
moderni zation, subsistence has evolved from
the sole source of support for traditional
communities to an income-supplementing
activity in amixed economic system. In
addition to customary subsistence resource Use,
for example, wag?e labor, government transfer
payments as well as other programs, and
Investment income are playing an increasing
role in traditional subsistence communi:ies.
But modem adaptations notwithstanding,
relative to other social strata, subsistence-based
households consume most of what they
produce, sell little in the cash economy, rely
[Jrimarily on family labor, employ
abor-intensive practices, maintain alimited
economic standard of living, and often must
consider individual, family, and group survival
in decision-making (Glass 1987; Muth and
others 1987).



Finaly, it is clear that subsistence, at
least as defined herein, is not culturally
dependent; rather, it transcends cultural and
ethnic groups. Many cultures within the
United States depend on natural resources for
ceremonial, religious, or other socia functions.
Tlingit Indians in the community of Angoon,
Alaska, for example, continue to distribute deer
meat and salmon at community potlatches. As
such, subsistence resources continue to play
vital roles in many cultures existing within the
doiminant industrial society. However, just as
the distribution of deer meat at a Native
potlatch may be one example of subsistence
distribution, so too is the deer harvest of a
marginaly employed logger in rura Idaho or
the fifth-generation farmer in Appalachia. The
families of both of those *workers may depend
on deer meat as the major source of protein
due to income limitations and the prohibitive
cost of substitutes available through the market
economy. Here, too, subsistence distribution
may occur beyond the immediate family.

ADMINISTRATIVE GUIDELINES

The political context of resource
alocation In Alaska has resulted in legal
definitions of subsistence considerably different
than the traditional image of small, self-reliant
villages providing for their own survival.
During passage of both State and Federa law,
political realities dictated that legidlatively
designated subsistence rights be conveyed to
all rural Alaskans, both Native and non-Native
alike, irrespective of income. Thus,
subsistence uses on public lands in Alaska are
viewed by Congress and the State of Alaska as
customary and traditional activities
differentiated only by rural versus non-rural
residency, rather than by ethnicity , economic
status, or length of residence. This has
resulted in rather anomalous situations in
which extremely wealthy rural residents (both
Native and non-Native) possess subsistence
rights, while at the same time, urban
residents--regardless of their material or
c_ulﬁural needs--have been denied subsistence
rights.

Nevertheless, Alaska has been in the
policy forefront with respect to recognition and
protection of subsistence-use opportunities
through State and Federa statutes.
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Consequently, the administrative guidelines
designed to implement statutory requirements
regarding subsistence are relevant only to
Alaska. Although application of these
guidelines is not germane to the public lands in
States other than Alaska, a brief summary of
legislative requirements and agency
implementing regulations will illustrate
Congressional intent regarding subsistence as a
non-recreational use of public lands including
wildernessin Alaska

The Alaska National Interest Lands
Conservation Act (ANILCA) of 1980 isthe
principal law governing subsistence
management and use on public Federal lands,
including  Congressionally-designated
wilderness, in Alaska. In Title VIII of
ANILCA, subsistence uses are defined,
subsistence rights are conveyed, and
subsistence management direction is provided.
Asused in ANILCA, the term subsistence

means the customary and
traditional uses by rural Alaska
residents of wild, renewable
resources for direct personal or
family consumption as food,
shelter, fuel, clothing, tools, or
transportation; for the making and
selling of handicraft articles out of
non-edible byproducts of fish and
wildlife resources taken for
personal or family consumption;
for barter, or sharing for personal
or family consumption; and for
customary trade (U.S. Congress
1980).

In addition to defining subsistence uses,
ANILCA recognizes the importance of
providing continuing opportunities for
subsistence on public landsin Alaska. To
provide for the continuation of subsistence
opFortunities, Congress mandated that ". . . the
utilization of the public lands in Alaska is to
cause the least adverse impact possible on rural
residents who depend upon subsistence uses of
the resources of such lands...." (U.S.
Congress 1980) Finally, in avisionary attempt
to ensure that subsistence opportunities are
maintained in perpetuity, Congress mandated
that ". . . the taking on public lands of fish and
wildlife for non-wasteful subsistence uses shall
be accorded priority over the taking on such



lands of fish and wildlife for other purposes.”
(U.S. Congress 1980) This section of
ANILCA has been interpreted to mean that
subsistence users have priority access to fish
and wildlife resources over recreational and
commercial users during those times when it is
necessary to restrict hunting and fishing in
order to protect the continued viability of
resource populations.

In an attempt to’ ensure consistent
implementation of the subsistence provisions of
ANILCA, the Alaska Land Use Council
(composed of representatives from selected
Native regiona corporations and various State
and Federal resource management agencies)
developed guidelines for incorporating
subsistence considerations into Federal land-use
decision-making processes in Alaska. These
guidelines have been integrated into the
land-use planning processes and on-going land
management programs of Federal agenciesin
Alaska, such as the Nationa Park Service, the
Fish and Wildlife Service, the Bureau of Land
Management, and the Forest Service.

Although the various Federal agencies having
authority for wilderness management in Alaska
have devel oped regulations implementing the
provisions of ANILCA into their management
programs, we will restrict our focus here to
administrative guidelines developed by the
Forest Service.

In addition to the provisions of ANILCA,
the Code of Federal Regulations, and
guidelines of the Alaska Land Use Council,
key Forest Service directives concerning
subsistence uses are contained in internal
manual s and handbooks governing agency
planning processes and management activities.
Consistent with ANILCA, subsistence policies
apply to al lands managed by the Forest
Service in Alaska, including wilderness. In the
management of wilderness lands designated by
Congress, it is Forest Service policy that the
provisions of the Wilderness Act of 1964 apply
In providing direction for wilderness
management unless specific exceptions are
provided by ANILCA.

In 1980, ANILCA created approximately
5,453,366 (net) acres of wilderness on Forest
Service-managed landsin Southeast Alaska.
Procedural guidance for incorporating
subsistence considerations into land use
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planning and decision-making is contained in
the Forest Service (Alaska Region) handbook
2609.25 (Subsistence Management and Use).
Other guidance for managing subsistence uses
is provided in Alaska Region Supplement 34 to
Forest Service Manual (FSM), chapter 2320,
Wilderness, Primitive Areas, and Wilderness
Study Areas. FSM 2320 defines subsistence
uses, reiterates the policy of causing the least
adverse impact possible upon rural residents
who depend upon subsistence uses, and
reaffirms the priority of subsistence uses over
other uses of fish and wildlifewhenitis
necessary to restrict harvest in order to assure
viability of fish or wildlife populations.

In addition, FSM 2320 (p. 3) draws on
other provisions of ANILCA in order to ensure
that continued access to subsistence resources
is available in wilderness:

e. Rural residents engaged in subsistence
uses shall have reasonable access to
subsistence resources. Thisis not tied to
historic use areas but to availability of
resources. Hence, the areas used for
subsistence may shift as the fish and wildlife
populations or abundance shifts.

f. Snowmobiles, motorboats and other
means of surface transportation shall be
permitted for subsistence purposes, subject to
reasonable regulation to protect other resource
values. This does not foreclose the use of
new, as yet unidentified, means of surface
transportation, so long as such means are
subject to reasonable regulation necessary to
prevent waste or damage to fish, wildlife, or
terrain (USDA Forest Service 1983).

In summary, subsistence uses have been
formally recognized by law in the State of
Alaska. Key Federd statutory and regulatory
guidance for managing subsistence uses on
both wilderness and non-wilderness public
lands is contained in the Alaska National
Interest Lands Conservation Act, guidelines
developed by the Alaska Land Use Council,
and agency procedures implementing ANILCA.
Within the Forest Service, principal policies for
managing subsistence in wilderness are
contained in FSM 2320.



INVENTORY OF USE

Outside of Alaska, subsistence has
received limited attention. Nonetheless, thereis
an increasing body of research suggesting that
rural sub-populations, both Native and
non-Native, continue to rely on renewable
natural resources for subsistence in
technol ogically-devel oped regions of North
America(Barsh 1982; Lichens 1977; Rattner
1634 Victor and Burrell Research and
Consutiing and others 1981). A study of
North Fiorida farm families by Gladwin and
Butler (1982), for example, found that "...
76% of the farmers surveyed raise their own
meat and/or hunt and/or fish, providing the
average farm family with 55% of the meat and
fish consumed.” Other studies indicate that
obtaining food is a key motivational forcein
hunting and fishing by many rural residents.

In preparing for the National Wilderness
Colloquium held 1n 1988, the Colloguium
Executor, Patrick Reed, conducted an informal
telephone survey of wilderness managersin the
United States regarding a variety of wilderness
management issues. Of those managers
surveyed, it was perceived that 13 percent of
all wilderness areas are utilized by Native
Americans for subsistence. Discussion
indicated that subsistence included such things
as the customary use of herbs and plants for
medicinal and religious purposes in
Y ellowstone National Park, access to
traditional hunting grounds by the Ute Indians
in the High Uintas Wilderness, and gathering
of cactus fruits in the Organ Pipe Cactus
National Monument (Reed 1987). Systematic
inventory will be necessary to verify and
extend these findings.

While the records of State resource
management agencies indicate that alarge
variety of fish, wildlife, and plant species are
harvested, little data are available on personal
consumption, sharing (distribution and
exchange), barter, or involvement in the market
economy. We know, for example, that people
hunt big game, small game, waterfowl, upland
game birds, reptiles, and marine mammals.
They harvest all manner of shellfish and
fiifish. They gather ginseng, wild vegetables,
firewood, seaweed, mushrooms, berries,
rosehips, and nuts. They collect bark, conks,
burls, driftwood, ceremonial and medicinal

146

herbs, seed cones, mistletoe, insects, honey,
snails, and tree boughs. They trap lynx,
beaver, fox, muskrats, minx, and other
furbearers. What isn’t known however, isthe
extent to which these activities are motivated
by economic, social, or cultural objectives
more approBriater characterized as subsistence,
rather than by commercial or recreational
values. These distinctions remain unclear even
in Alaska, where considerable effort has been
undertaken to understand them. Additionally,
we understand very little about the role of
wilderness in providing for these uses.

Subsistence Resource Use in Southeast
Alaska

In Alaska, contrary to other rural areas of
the United States, a substantial body of
research has emerged that illustrates the
importance of renewable natural resources to
rura communities. Since Alaska contains
relatively few miles of road in an area
one-fifth the size of the lower 48 States, a
significant proportion of subsistence use occurs
either in de facto wildernessor in
Congressionally-designated Wilderness Aress.

Data from recent studies throughout
Alaska confirm the continuing participation in
fishing, hunting, and gathering activities by
rural households. Data from recent research
in Southeast Alaskaillustrate these patterns. In
1979, State and Federal agencies cooperated in
conducting a research study referred to as the
Alaska Public Survey. This survey,
administered to a random sample of over 1,200
people in nearly al the communities in
Southeast Alaska, asked questions about
food-producing activities. Results indicate that
local fish and wildlife resources were used
extensively by Southeast Alaskan residents. As
reported by Alves (1980), approximately 80
percent of the adult pogulation in Southeast
Alaska participated in hunting, fishing, and
gathering activities. By means of these
activities, people directly procured for
themselves a sizable portion of their own food
budgets: “ Our data indicate that about 80
percent of the households surveyed provided
some of their own food; on the average,
households in the region directly supplied 30
to 40 percent of the meat, fish, and fowl
consumed.” (Alves 1980)



In addition to resource harvest, resource
sharing contributed to household food budgets
aswdl. Again, according to Alves (1980),
through a combination of harvest and sharing,
enefits of local food resources touch 90
percent of all households. . ." in the region.

More recently, community case studies
cooperatively funded by the Alaska Department
of Fish and Game and the Forest Service in
1984 and 1985 provide detailed,
resource-specific information on subsistence
uses (Muth forthcoming). A random sample of
148 households was surveyed in four remote
Southeast Alaskan villages--Tenakee Springs,
Angoon, Y akutat, and Klawock--regarding their
household harvest and sharing activities. The
total population of the four communities during
the study period was 1,771.

The study validated the continuing
reliance of rural households on a wide variety
of renewable natural resources including
seaweed, berries, herring %qgs, and marine
mammals. Use data provided by respondents
indicate that, in terms of total weight
harvested, deer and salmon--the two principal
subsistence species in Southeast
Alaska--continue to make substantial
contributions to household food budgets in the
study communities (table 1).

Table 1. -- Estimated annual usable weight
(Ibs.) per household of selected resources
harvested in four Southeast Alaskan
communities (148 sample households),
1984-1985

Mean Weight
(Lbs.) Per
Species Household
All Edible
Resources 889.4
All Salmon
(5 Species Totdl) 295.4
SitkaBlack-
tailed Deer 118.4

Data on participation in harvest activities
indicate that three fourths (75.4 percent) of the
Native households in the study communities
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harvested salmon for persona use, while
two-thirds (67.8 percent) of non-Native
households harvested at |east one of the five
species of salmon present in Southeast Alaska.
Resource-sharing patterns also appear to have
retained their vitality. Slightly over one-third
(36.1 percent) of the Native households gave
salmon to households other than their own,
while 43 percent of the non-Native households
gave sailmon to other households. In terms of
receiving, 44.3 percent of Native households
received salmon resources from other
households, while 55.8 percent of non-Native
households received salmon from harvesters
outside their own households.

In terms of total weight harvested, Sitka
black-tailed deer is the principal land mammal
taken by hunters in Southeast Alaska. Native
households had a mean harvest of about two
deer, while non-Native households averaged
dlightly over one deer per household. The
Alaska Department of Fish and Game has
established a conversion formula that ascribes
80 Eounds of usable meat, on the average, to
each Sitka black-tailed deer. Using this
conversion ratio, Native households harvested a
mean of 162.4 pounds of deer meat, while
non-Natives averaged 87.2 pounds of deer meat
harvested per household.

Although the residents of the four study
communities harvested fewer pounds of usable
deer meat than pounds of salmon, they shared
it with friends, family, co-workers, and others
at rates approaching those for salmon. On the
average, nearly one-third of al households
(29.5 percent of Native and 32.2 percent of
non-Native househol ds?1 gave deer meat to
other households. At the same time, 36.1
percent of Native and 35.6 percent of
non-Native households received deer meat from
households other than their own.

While not comprehensive, these data
illustrate the importance of renewable natural
resources to remote villages in Southeast
Alaska. A considerable amount of harvesting
activity is concentrated on the limited road
systems near those communities that have
them. Examination of subsistence maps
detailing resource-harvest locations, however,
indicates that subsistence users cover an
extensive range that includes heavy use of
undeveloped wilderness lands in Southeast



Alaska. This may be partly due to the fact
that old growth forests in Southeast Alaska
appear to provide more ideal habitat for key
wildlife species than in other parts of the
nation where earlier stages of vegetative
succession usually associated with non-
wilderness tend to support larger populations of
desired wildlife species.

Benefits to Society

Data cited above, as well as information
from other subsistence studies conducted in
Southeast Alaska (e.g., Gmelch and Gmelch
1985; Mills 1982; Mills and others 1984;
Newton and Moss 1984), confirm the
continuing existence of resource harvest and
sharing patterns in the contemporary lifestyles
of Southeast Alaskan residents. Further, it is
evident that subsistence utilization has retained
its value for a number of psychological, social,
cultural, and economic reasons.

Psychological .--Those resource managers
and social scientists who acknowledge the
existence of subsistence activities often
mistakenly assume that subsistence resources
are important only as a supplement to cash
incomes. For many rural people, however, the
opposite may be true: cash serves as a means
by which to supplement subsistence
lifestyles--lifestyles that may be preferential to
full-scale participation in the market economy.
From a psychological perspective, the
opportunity to procure wild, renewable
resources contributes to a sense of self-reliance,
independence, and the ability to provide for
one’s self--values that socia surveys indicate as
reasons why many non-Native people migrate
to or remain in Alaska (Alves 1980).

Social.--From a social perspective,
subsistence harvest and sharing contribute to
the cohesion of kinship groups, as well as to
the solidarity of occupational and friendship
networks. This cohesiveness is not unlike the
bonding which takes place as reported by
recreational sporthunters in numerous studies
conducted in the lower 48 states. Additionally,
subsistence distribution and exchange networks
may contribute to the stability of
resource-dependent communities as resource
sharing extends to multiple households, some
of which may contain the elderly, the
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widowed, or the infirm (Charnley 1983; Fall
and others 1983; Muth forthcoming).

Cultura.--Harmon ( 1987) has
convincingly argued that human cultural
diversity is a desirable social objective, and
that there is a definite relation between such
diversity and protected lands in undevel oped
status. He further contends that such lands can
be sensitively managed to promote continued
subsistence opportunities by local resident
popul ations dependent on them for physical
survival and socioeconomic wellbeing. Use of
wild, renewable resources contributes to the
maintenance of traditional cultural and
sub-cultural systems within modem industrial
society as well as in developing countries.
Natural resources are used in traditiona rituals
and ceremonies, as well as to reinforce a
variety of institutional aspects of socid life
including norms of obligation, wealth and
status hierarchies, and respect. Continued
access to subsistence resources by populations
culturally dependent on them will help ensure
the continued vitality of those cultural systems.

Economic.--Cash income and social
welfare programs are playing increasingly
important roles in traditional communities. By
supplying a variety of household needs,
however, subsistence harvest supplements
income and adds to the standard of living
regardless of the level of monetary income and
the benefits of public programs, In addition,
homemade handicrafts made from indigenous
forest resources (e.g., spruce roots crafted into
baskets, beaver-fur hats, etc.) are produced for
barter, or for sale in the commercial market.

In addition to the obvious importance of
sustenance and income derived from personal
or household subsistence use, anthropol ogical
researchers (Drucker 1965; Oberg 1973) have
established that an important social function of
subsi stence sharing among the aboriginal
people of Southeast Alaska during the period
prior to Euroamerican contact was as aform of
“social insurance.” Sharing of fish and game
based on norms of mutual obligation and
reciprocity served to provide security during
periods of resource scarcity and uncertainty.

As the subsistence-based system gradually gave
way to economies containing a subsistence
sector-private sector-public sector mix,
however, the contributions of subsistence



resources might be especially important during
downturns in the contemporary market
economy (Glass and Muth 1986; Wolfe 1984).
Muth (forthcoming) has suggested, for

example, that one reason for the continued
reliance on subsistence resources in Southeast
Alaska may be due to their functional
importance as socia insurance in the seasonal
and cyclical resource-extraction-based economy
of Southeast Alaska.

In modernizing communities, subsistence
has become integrated into mixed economic
systems in which cash income provides the
basis to procure more efficient subsistence
factors of production, and in which public
programs reduce the threat of disaster
previously attributable to low resource harvest.
As a result, subsistence has undergone a
transition from an activity necessary for
physical survival to one in which
psychological, social, and cultural functions
max/be paramount. As the following section
on Vaue of Use suggests, however, the
potential economic benefits provided by
subsistence harvest are still often considerable.

In summary, subsistence use of forest
lands in Southeast Alaska has shown
considerable persistence and adaptability.
Subsistence harvest, distribution and exchange,
and consumption serve a variety of .
Psychol ogical, social, cultural, and economic

unctions that include social group cohesion,
cultural diversity, and economic wellbeing.
Resource management, sensitive to subsistence
as an ingtitutional element of socid life, is
needed to help ensure that subsistence uses of
renewable natural resources continue to serve
these vital social functions.

VALUE OF USE

While it might be convenient to have all
values expressed in terms of a common
denominator such as money, the nature of
valuation precludes conducting such an
analysis. In fact, monetary values represent a
mere subset within the framework of total
valuation (Glass and Muth 1987a).
Unfortunately, little information is available on
the value (monetary or nonmonetary) of
subsistence uses of natural resources. In a
critical review of subsistence valuation studies,
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Usher (1976) concluded that “attempts to
evaluate country produce in nonagricultural
subsistence economies have been few, and
athough the literature in some respects has
been consistent, most is without theoretical
foundation.” This is lamentable, since failure
to assess the full economic value of
subsistence resources has often led to serious
underestimation of the contribution of
traditional and customary resource gathering
activities to the total regiona economy.

Perhaps the most prevalent valuation
approach used involves assigning monetary
measures based on competitive market prices
of substitutes in order to impute economic
values to resources used for subsistence
purposes. Although this technique has a
variety of shortcomings (Glass and Muth
1987a; Glass and Muth 1987b; Usher 1976). it
is often used to estimate the monetary value of
natural resources harvested for personal use. It
should be emphasized that such estimates are
aimed at measuring the value of tangible
outputs from specific subsistence activitiesin
terms of additions to household income and do
not attempt to measure the value of
participation itself, which cannot be effectively
expressed in monetary terms. Rather than
undertake a comprehensive review of
subsistence valuation efforts here, we will
present two illustrative examples--one from a
more traditional subsistence society, the
Canadian Arctic, and one located more firmly
within modern industrial society, New Y ork
State.

Methodological  shortcomings
notwithstanding, several attempts have been
made to assess the monetary value of
domestically-produced food, fuel, and
handicraft resources. In an insightful study
examini ;13 the valuation of subsistence food in
the Canadian North, Usher (1976) found that
on a protein-equivalent basis, the value of wild

ame such as caribou and moose approached
%4 to $4.50 per pound, birds were valued at
$2.50, and fish at $2. He states that:

Given the monetary values
suggested, it becomes easier to see
why native people are so
concerned about the continued
availability of country food. A
family primarily dependent on the



land which obtained, for example,
a dozen caribou, 60 geese and 500
f;:ounds of fishin ayear, would

ave obtained the equivalent of
$6,200 worth of meat. The total
estimated volume of the meat
harvest of [five communitiesin]
the Western Arctic ... would, on
a substitution basis, probably be
worth over amillion dollars
annually (Usher 1976).

In addition to the monetary value of
subsistence foods, Usher (1976) also noted a
number of non-quantifiable intangible values.

“ Country food has nutritional, social, and
cultural values which cannot be replaced by
any substitute andcannot be measured by
market criteria or evaluated in cash. In short,
food is an integral part of away of life.”
Thus, in atotal valuation framework, cash
value may be only asmall part of the overall
socia value of subsistence resources. Ina
study perhaps more applicable to the purposes
of this paper, Rattner (1984) examined the
economic value of household production
activities in the community of Crown Point,
New York. Crown Point is situated adjacent
to Adirondack Park in upstate New Y ork. The
Adirondack Park is comprised of lands 60
percent privately-owned and 40 percent
publicly-owned; State-owned lands being
preserved in the forever-wild status by
conditutional law. Itismanaged by the
Adirondack Park Agency and the New Y ork
State Department of Environmental
Conservation, whose manaéqement policies are
directed toward economic devel opment outside
of forest preserve lands in the context of
protecting the Park’ s environment.

In addition to raising gardens and
domestic animals, resource-producing activities
of Crown Point residents on private lands
included the use of forest products such as
firewood, fence posts, and maple syrup. Use
of resources that may have been taken from
either private or forest preserve lands included
fish, wild meats, wild plant materials, and
skins. In computing the economic value of
household resource production based on retail
values of similar commodities in local stores,
Rattner found that
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. . . the average household in the
study area generates about $1500
gross value ayear of resource
products. Low income non-farm
households produce about $700 on
average while the average value of
non-low income household
production is about $1800. In the
aggregate, the gross value of

annual household resource
production for home consumption
and local markets for all
households in Crown Point was
estimated to be $910,780. This
makes household resource
production the third largest source
of community income after wages
and Social Security transfer
payments (Rattner 1984).

Unfortunately, data which might more
directly relate to subsistence resource use of
wilderness areas in the United States are
unavailable. These examples from Northern
Canada and New York State illustrate the
monetary value of subsistence resources to
selected local, rural populations. These data
suggest that the use of natural resources for
personal consumption or for sale at local
markets represents a significant contribution to
household incomes of rura residents. These
additions to household income can be as
critical to residents of economically depressed
areas in the lower 48 states asthey arein
Alaska. That this would be true for elk
harvested in the Bob Marshall Wilderness
Area, salmon or trout caught in the Great
Lakes, or berries and mushrooms harvested in
the Glacier Peak Wilderness Area is perhaps
self-evident.

ISSUES AND RECOMMENDATIONS

Although a considerable body of research
literature has been developed regarding
subsistence use of resources in Alaska and
Canada, use of renewable natural resources for
non-recreationa subsistence purposes by rural
populations in modem industrial societiesis a
Poorly understood phenomenon. We know very
ittle about the role of fish, wildlife, and plant
species in the livelihoods and lifestyles of
resource-dependent households. This is
especialy true of use that may occur in



wilderness areas. But an increasing body of
research suggests the existence of a separate
set of values--subsistence values--that are
distinctly different from values associated with
commercial or recreational activities. Given
this situation, it will be important to identify
the extent to which wilderness serves as a
repository of subsistence usein an
ever-developing world.

A Program of Scientific Research

Review of the current state of knowledge
with respect to subsistence opportunitiesin
wilderness indicates that critical information
gaps exist. Establishment of a program of
scientific studies will be necessary to identify
the nature and extent of subsistence use on
undeveloped public lands in the lower 48
States. The most basic need, perhaps, isto
develop measures which differentiate between
subsistence, recreational, and commercia users
on afunctional basis. In our view, this will
involve identifying the array of social
meanings that people ascribe to natural
resource use. In thisway, it will be possible
to distinguish between groups whose values
and attitudes concerning natural resource use
are oriented more toward sustenance, rather
than toward recreation, or solely as a
commercia pursuit.

But a number of other research questions
suggest themselves. What are the
characteristics of resource users who define
their resource-harvesting activities as
subsistence? Which species are harvested and
what are they used for? What is the extent to
which both Congressionally-mandated and de
facto wilderness provide opportunities for rural
residents to engage in subsistence-related
activities? Does wilderness, through its
protection of naturally-occurring conditions and
processes, provide for lifestyle options--either
engaged in by necessity or adopted by
choice--that would otherwise be precluded
through other land-use designations? Or is
wilderness, because of use limitations and
maintenance of old-growth plant associations,
actually an inferior biophysical environment for
subsistence use?

From an economic perspective, it would
be important to know the extent to which
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subsistence resources contribute to the
socioeconomic wellbeing of resource-dependent
rural populations. To what extent, for
example, do subsistence activities (e.g.,
firewood gathering, hunting,) supplement
incomes earned through the cash economy or
through income-transfer programs? How can
the overall benefits of subsistence be valuated
in terms comparable with other resource uses?
To what extent do the nonedible byproducts
of fish, wildlife, and plants contribute to
handicraft articles developed for sale in local
markets? If participation itself is the key
payoff, what fish and wildlife populations are
necessary to satisfy subsistence needs if other
economic sectors provide the necessities for
physical survival? What is the magnitude of
resource-related cottage industries, and what is
the extent to which they contribute to the
regional economies? Should current
restrictions on motorized use and commercial
activities in wilderness be relaxed to provide
for barter opportunities and small-scale market
transactions (such as horse-logging, for
example)?

From a socia perspective, what are the
magnitude and importance of resource sharing?
What are the patterns of resource distribution
and exchange in local communities, and to
what extent do those sharing networks
contribute to physical survival, kinship
cohesion, the solidarity of occupational and
friendship groups, and community stability? Is
resource sharing primarily expressive, or is
there instrumental importance associated with
resource distribution activities?

From a cultural perspective, to what
extent does subsistence use of wilderness
resources contribute to the perpetuation of
cultural values and institutions (e.g., Indian
potlatches in Southeast Alaska)? Are local,
rural sub-cultures in danger of extinction?
How should wilderness management be
modified to provide human cultural diversity?

A research Program directed toward
subsistence use of renewable natural resources
may ultimately identify relationships between
wilderness and opportunities for
subsistence-related activities. Answers to these
and other research questions regarding
subsistence use of renewable natural resources
in the United States, particularly in wilderness,



will provide information specifically focused
on resource users more accurately characterized
by a subsistence orientation.

Management Sensitive to the Needs of
Subsistence Users

As demands for intensive resource
management of public lands continue to
increase, potentially destructive effects on
subsistence uses may occur. Intensive timber
harvest, mineral extraction, recreation use,
these and other development activities threaten
both subsistence activities themselves as well
as the resource species upon which subsistence
users depend. Wilderness--with its
undeveloped status protected by law--may
serve as arepository for subsistence species,
thereby providing continued opportunities for
resource harvest by economically and culturally
dependent user groups.

But a biophysical environment capable of
providing subsistence speciesis only one
necessary condition for subsistence use to take

lace. A second necessary conditionisan
Institutional arrangement sensitive to the needs
of subsistence users. In addition to the
beneficia effects of wilderness designation on
subsistence, wilderness status may present
certain limitations to resource harvest as well.
As Harmon (1987) has correctly perceived,
protected areas (such as National Parks and
wilderness) have the potential to present certain
constraints for people who are dependent on
natural resources for their subsistence. These
limitations must be recognized, and, in so
doing, it must be acknowledged that other
protected-area designations may be more
suitable in providing for subsistence use.

It is a common perception that
Congressional designation of wilderness results
in subsequent crowdi n% and overuse. This
“designation effect” is believed to stimulate
increases in wilderness use through resource
agency information programs, private
marketing efforts, and word-of-mouth (McCool
1985). Although there is limited systematic
research empirically verifying this hypothesis,
in the event that wilderness classification
actually results in substantial use increases, the
impacts on subsistence users could be severe.
Overcrowding, resource degradation from
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overuse, and competition for available
resources often result when human use of an
area increases dramatically. A possible effect
would be to displace subsistence users out of
an areainto alternative, less productive, less
desirable areas, perhaps foreclosi ?a?
opportunities for subsistence use atogether.
Anather institutional barrier to
subsistence use of wilderness may be access
restrictions. In desiring to provide areas
essentialy untrammeled by man, the
Wilderness Act disallowed road construction,
airplanes, snowmachines, powerboats,
motorbikes, and other motorized uses in order
to protect naturally-occurring wilderness
conditions. At the same time that these access
restrictions provide environmental protection,
however, they limit access to the subsistence
resources that may be available in wilderness.
While it is true that subsistence users would
continue to have the same access to wilderness
as recreational and other users, subsistence
activity is often characterized by optimal
foraging strategies dependent on efficient
means of harvest, processing, and
transportation. Packing deer meat out in a
backpack may contribute to a sporthunter’s
sense of self-reliance or communing with
nature. For many subsistence users, however,
it would represent an inefficient use of time
and labor, which could be more productively
employed elsewhere if only they could
transport their deer home by jeep instead.

Finally, wilderness presents one
additional limitation on subsistence use. One of
the precepts behind the Wilderness Act was to
preserve natural processes including,
presumably, naturally-occurring cycles of fish
and wildlife populations. In addition to
adequate habitat, the provision of
sustained-yield levels of fish and wildlife
populations often depend on intensive
management programs conducted by resource
agencies. Consequently, many fish and
wildlife management activities--such as creating
desired species-age vegetative classes, creating
openings, fish stocking, waterfowl nesting
boxes, prescribed fire to enhance moose
habitat, deer winter range improvements,
predator control, etc.--are likely to be

recluded in wilderness. Restrictions mandated
y the Wilderness Act (or by implementing
regulations devel oped by the various resource



agencies) often do not allow for the intensive
management programs necessary to provide the
levels of fish and wildlife populations
sufficient to meet the needs of all user groups.

More complete and dependable
information is needed in order to define the
appropriate role of wildernessin providing
subsistence opportunities. As previously
discussed, many subsistence activities are fully
compatible with wilderness, but there may be
others that are in conflict with wilderness
designation for various reasons. This raises
difficult questions regarding whether wilderness
policy should be modified in some way to
accommodate subsistence usé by local, rural
populations.

CONCLUSIONS

One of the features frequently used to
distinguish modern societies from developing
countriesis their respective orientations toward
renewable natural resources. In primitive
societies, household production strategies
continue to involve direct procurement of
renewable natural resources for subsistence.
Use of natural resources in modem societies,
on the other hand, is more commonly believed
to involve only recreation or commercial
exploitation. Within rural areas of modem
societies, the existence of resource uses more
appropriately defined as subsistence is rarely
acknowledged by natural resource policymakers
and managers. The result has been a situation
in which subsistence users are being provided
for only incidentally--under regulations
designed to govern recreational and commercial
uses--rather than through sound, pro-active
policy formation. The existence of subsistence
users as a distinct clientele sub-group
possessing a separate set of meanings and
values needs to be recognized. To do
otherwise risks overlooking an important

ment of the total set of values derived from
public sector natural resources.
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THERAPEUTIC VALUE OF WILDERNESS

Lynn Levitt*

ABSTRACT

During the past fifty years, there has
been grow ing recognition of the therapeutic
\a Lie ofw i Berness for individua B w ith
psyci o bgicall sociall and physio bgical
disorders. Cam ping inw i Berness or
w iBerness- Bke settings has resu led in
persona l social em otiona } cognitive, and
psych om otor benefits' for participants. These
indiMdua Bbenefits in turnmay Bad t societall
and econom ic benefits. Issues and
recom m endations inclide: im proved
experimenta lresearch designs, program
p Bnning, expansion of and more gonernment
support for such programs, and netw ork ing
am ong rehabi Itative personne land w i Berness
m anagers.

INTRODUCTION

Individual s with psychological, social and
physiological disorders would be labeled
‘exceptiona” children and adults today. By
definition, exceptional children are “those who
require special educationa and related services
if they areto realize their fullest human
potential” (Hallahan and Kauffman 1982). If
this definition is extended to adults, such
groups as the mentally retarded, emotionally
disturbed, physically handicapped, hearing or
vision impaired, learning disabled would be
included. Since the literature on camping
experiences for exceptional children and adults
is so vast over 500 studies (Vinton and others
1978)-- this paper will focus primarily on those
individuals with psychological and social
disorders, i.e., emotionally disturbed children
and adolescents and chronic mentally ill adults.
However, many of the therapeutic benefits,
issues, and recommendations discussed in this
paper are similar to camping experiences for
other groups of exceptional children and adults,

Moreover, since most camping programs
for emotionally disturbed children and chronic
mentally ill adults do not take placein
backcountry wilderness, the term “therapeutic
camping” will be used throughout this paper.’

Although camping Programs for
emotionally disturbed children and adolescents
have existed for over 50 years, camping
programs for chronic mentally ill adults have
evolved more recently. The goals of therapeutic
camping programs for emotionally disturbed
children and adolescents and chronic mentally
ill adults are similar. They are to foster
normal behavior patterns, emotions, and
attitudes by encouraging participants to interact
socially in an acceptable manner, to participate
in activities, to be independent, to show
initiative, to acquire new skills, and to make
individual and group decisions. (For other
groups of exceptiona children and adults such
as the physically handicapped, enhanced
perceptual and motor skills and increased
physical stamina are also goals.)

When comparing therapeutic camping
programs, there is great diversity in the
duration of the camping period, type of
outdoor setting, the patients/clients, the staff,
and the camper/staft ratios. Although some
camping programs are day camps (Bergan
1958; Lee 1983; Orbach 1966). most are short-
term camping programs with overnight stays
ranging from afew days to afew weeks (Baer
and others 1975; Banaka and Y oung 1985;
Herr 1975; Kaplan and Reneau 1965; Lowry
1974; McCreary-Juhasz and Jensen 1968;
McFarland and others 1967; Reitman and
Pokomy 1974; Remar and Lowry 1974; Rerek
1973; Shearer 1975; Smith 1959; Weisman and
others 1966).

Only a few therapeutic camping
programs took place in rugged, backcountry
wilderness areas where participants camped in
tents (Coffey and Ferree 1974; Collingwood
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1972; Hobbs and Shelton 1972; Kistler and
others 1977; Kole and Busse 1969; Ohio
Department of Mental Health and Mental
Retardation 1979). Usually mountainous,
forested regions of this country such as
National Parks and Forests, State parks, or
forest preserves are used (Ackerman and others
1959; Bergan 1958; Hobbs and Radka 1976;
McDonald 1974; Neffiger and others 1984;
Reitman and Pokomy 1974; Shearer 1975;
Tuttle and others 1975). Typically camping
sites with developed facilities such as cabins, a
dining hall or recreational building are chosen
(Ackerman and others 1959; Acuff 1961,
Barker and Weisman 1966; Henke and Kuhlen
1943; Herr 1977; McFarland and others 1967,
Middleman and Seever 1963; Morse 1947,
Ramsey 1969; Reitman and Porkomy 1974,
Rerek 1973; Rickard and others 1971; Smith
1959; Weisman and others 1966; Winter and
Winter 1968).

Usually, small groups of less than 10 to
midsize groups of up to 50 participants are
taken camping (George and Gibson 1959;
Hobbs and Shelton 1972; Kistler and others
1977; McCreary-Juhasz and Jensen 1968;
Neffmger and others 1984; Orbach 1966;
Rickard and others 1971; Stimpson and
Pederson 1970; Tuttle and others 1975;
Weisman and others 1966). CamFer/staff
ratios range from approximately |/l (Jerstad
and Stelzer 1973; McDonald 1974) to 3/1or
5/1 (Neffiger and others 1984; Peterson and
Acuff 1955; Stoudenmire and Comola 1973).

Programs for emotionally disturbed
children and adolescents are usually restricted
to al males or al females with most programs
being al-male. The children and adolescents
are usualy referred to the programs by service
organizations, schools, community mental
hedth centers, or state ingtitutions. Programs
for children and adolescents include individuals
with awide variety of disorders such as
phobias, low school achievement, hostility,
aggression, withdrawal, adjustment problems,
delinquency, sociopathic behavior, etc. On the
other hand, programs for chronic mentally ill
adults are invariably mixed-sex groups of
different ages although a few programs limit
their populations to geriatric patients/clients
(Lee 1983; Rerek 1973). The mentally ill
adults usually come from state mental hospitals
or institutions (e.g., Rerek 1973), but some
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come from community mental health programs
or private hospitas (e.g., George and Gibson
1959; Orbach 1966). Camping pro%rams for
mentally ill adults usually include chronic
schizophrenics or schizophrenicsin
combination with other diagnostic categories
(Acuff 1961; Banaka and Y oung 1985; Bergan
1958; George and Gibson 1959; McFarlan

and others 1967; Peterson and Acuff 1955;
Shearer 1975; Whittekin 1967).

Participants are usually volunteers
selected for such programs by the staff
involved (e.g., Lowry 1974; Orbach 1966;
Ramsey 1969; Stich and Senior 19084). While
criteria for selection/elimination are not always
clearly stated, certain children and adolescents
ate eliminated depending on the nature of the
program. For example, one program
eliminated delinquents with severe
psychopathology and a history of violent or
assaultive behavior (Kelly and Baer 1969).
Chronic mentally ill adults, those patients not
able to care for their persona needs, those with
some physical and/or medical impairment, or
those who could possibly be behavior problems
such as paranoid patients, homicidal patients,
or addicts in active withdrawal (Lee 1983;
McNeil 1957; Ramsey 1969; Remar and Lowry
1974; Stich and Senior 1984; Weisman and
others 1966) have been eliminated as well.

The staffs of therapeutic camping
programs consist of a combination of
professionals and non-professionals such as
clinical psychologists, rehabilitation therapists,
recreational therapists, medical physicians,
volunteer college students, cooks, and
professional guides. While the importance of
staff selection has been noted (Smith 1959),
the criteria for selection of the staff are usually
not stated. The staff for certain programs were
chosen because of their experience in working
with young chronic patients, for their skills,
backpacking experience, or interest and
motivation to participate in such programs
(e.g., Lowry 1974; Neffinger and others 1984;
Ramsey 1969).



INVENTORY OF USE
1987 Wilderness Use

Information regarding the total acreage
and location of the wilderness areas in use for
therapeutic camping programs is not available.
However, theraf)eutlc camping programs for
exceptional children and adults exist in almost
all statesin the United States. Although the
Minnesota Outward Bound School for the
Physically Disabled uses the Boundary Waters
Canoe Area, most of the therapeutic campi ngﬂ
programs do not use wilderness areas formally
designated by Congress but utilize other natural
environments such as Stdte parks or national
forests.

Societal Benefits '

Because individuals with psychological,
social, and physiological disorders derive
benefits from participating in therapeutic
camping programs (see Value of Use section),
societal benefits should also accrue. Since
results of some studies indicate that therapeutic
camping can lead to discharge from mental
hospital g/institutions, shorter hospital stays, and
reduced recidivism rates, considerable financial
savings to taxpayers should result. Taxpayers
will no longer have to pay for long-term
custodia care of these persons in institutions.

Moreover, if participants can be
rehabilitated to the point where they can
function comcf)etently in performing the
activities of daily living and/or obtain full-time
or part-time employment, they can lead active
and productive lives. The communitiesin
which they live and society in general benefit
in terms of their economic productivity, their
ability to pay taxes, and their increased
purchasing power. Thus, they reduce welfare
rolls and become less of a financia burden and
drain on aready taxed resources of the
ﬂovernment (Federal, State, and |ocal). By

el ping to rehabilitate these individuals,
therapeutic camping programs may perhaps
contribute to reducing the numbers of homeless
mentally ill and the crime rate in our cities.
Thus, the quality of life for al citizens is
enhanced.
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In addition, since prejudice and
discrimination exist against stigmatized groups
such as the mentaly ill and physically
handicapped exists in our society (Levitt and
Viney 1973), having self-functioning citizens in
the community may lessen prejudices against
them because they may be viewed as more
“normal.” Vinton and others (1978) list several
ﬁrograms in which handicapped and non-

andicapped children interacting at camp
actually improved attitudes toward the

handi capped.

Finally, through therapeutic camping
programs, exceptional children and adults may
come to appreciate the esthetic and spiritual
qualities of wilderness and hence contribute
toward wilderness conservation efforts in their
community and/or nation.

VALUE OF USE
Experimental Design and M ethodology

Research on the effects of therapeutic
camping programs has been conducted by
professionalsin a wide variety of disciplines
such as psychology, social work, criminal
justice, nursing, recreational therapy, and
education. When evaluating therapeutic
camping programs, the majority of researchers
have used either Campbell and Stanley’s (1963)
one-shot case study (Caplan 1967; George and
Gibson 1959: Jerstad and Stelzer 1973;
Kaplan and Reneau 1965; Kistler and others
1977; Remar and Lowry 1974) or the one
group pretest-posttest design (Jensen and others
1968; Kelly and Baer 1968; McCreary-Juhasz
and Jensen 1968; Orbach 1966; Stimpson and
Pederson 1970; Stoudemire and Comola 1973;
Tuttle and others 1975). In the one-shot case
study, participants are taken to some type of
natural environment and changes in their
behavior are assessed. In the one group
pretest-posttest design, measures are taken of
the participants before and after the therapeutic
camping program to assess any behavioral or
physical changes resulti n%from the campin
experience. Some researchers added control or
comparison groups (e.g., Banaka and Y oung
1985; Kaplan and Reneau 1974; Kelly and
Baer 1968, 1971; Ritter and Mock 1980;
Shniderman 1974; Stich 1983).



The data are usually observational or
anecdotal in nature (e.g., Byers 1978; Caplan
1967; Eells 1947; George and Gibson 1959;
Goodrich 1947; Jerstad and Stelzer 1973;
Landes and Winter 1966; Lowry 1974;
McDonald 1974; Middleman and Seever1963;
Morse 1947; Neffinger and others 1984;
Peterson and Acuff 1955; Smith 1959; Stich
and Senior 1984). Some researchers have used
instruments such as personality tests, attitude
and rating scales, questionnaires, daily journals,
file data, or the Modified Bales Interaction
Matrix (Baer and others 1975; Banaka and
Y oung 1985; Collingwood 1972; Katz and
Kolb n.d.; Kelly and Baer 1968, 1969; Mondell
and others 1981; Ritter and Mock 1980; Stich
1983; Stimpson and Pederson 1970; Tuttleand
others 1975). In analyzing the data, only a
few researchers used statistical tests of
significance (Baer and others 1975; Banaka
and Y oung 1985; Henke and Kuhlen 1943;
Herr 1975; Hughes 1979; Kelly and Baer
1968; Mondell and others 198 1; Orbach 1966;
Ritter and Mock 1980; Ryan and Johnson
1972; Shniderman 1974; Stimpson and
Pederson 1970; Tuttle and others 1975). Also,
very few researchers have conducted any
follow-up studies (Baer and others 1975;
Banaka and Y oung 1985; Barker and Weisman
1966; Jensen and others 1968; Kistler and
others 1977; Ramsey 1969; Rickard and Dinoff
1967; Ritter and Mock 1980).

Personal, Social, Emotional, and Cognitive
Benefits of Therapeutic Camping Programs

The results of the majority of studies
indicate that therapeutic camgin has beneficial
effects for emotionally disturbed childrenand
adolescents and mentally ill adults. The maor
personal, social, emotional, and cognitive
benefits include the following:

(1) Improved physical health, fitness and
increased appetites (Caplan 1967; Collingwood
1972; Reitman and Pokomy 1974).

séZ) Enhanced self-concept, self-esteem,
and self-confidence (Coffey and Ferree 1974;
Collingwood 1972; Hobbs and Shelton 1972,
Hughes and Dudley 1973; Kelly and Baer
1969; Kimsey and Frost 1971; McCreary-
Juhasz and Jensen 1968; McDonald 1974;
Muller 1971; Shank 1975; Stimpson and
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Pederson 1970; Weisman and others 1966;
Winter and Winter 1968).

(3) Increased initiative (Weisman and
others 1966).

~ (4) Increased patient enthusiasm and fun
Kistler and othersl$77; Neffinger and others
lgg%; Reitman and Pokomy 1974; Whittekin

(5) Improved school attitudes and
behaviors (Behar and Stephens 1978; Coffey
and Ferree 1974; Rawson 1973; Rickard and

).

Dinoff 1967; Shnidétna®t 1974

_(6) Discharge from hospitals, shorter
hospital stays, and reduced recidivism rates
(Acuff 1961; Baer and others 1975; Barker and
Weisman 1966; Jerstad and Stelzer 1973; Kelly
and Baer 1968, 1971; Lowry 1974, Peterson
and Acuff 1955; Rerek 1973; Weisman and
others 1966; Willman and Chun 1973).

(7) Changesin group problem solving
(II;;cll;axq and others 1975; Rickard and others

(8) Fewer emotiona problems and
pathological symptoms (Behar and Stephens
1978; Henke and Kuhlen 1943; Ritter and
Mock 1980; Rosen1959; Shearer 1975;
Stoudenmire and Comola 1973: Whittekin
1967; Winter and Winter 1966).

_ (9) Development of new interests and
improved skills(Banaka and Y oung 1985;
McCreary-Juhasz and Jensen 1968; Reitrnan
and Polcomy 1974).

10) Establishment of friendships (Barker
and Weisman 1966; Lee 1983; Remar and
Lowry 1974).

~ (11) Increased quality and quantity of
social interactions(Banaka and Y oung 1985;
Herr 1977; Hobbes and Radka 1976; Hughes
1979; Kaplan and Reneau 1965; Kelly and
Baer 1968; Lowry 1974; McCreary-Juhasz and
Jensen 1968; Rawson 1973; Reitman and
Pokomy 1974: Shearer 1975; Smith 1959;
Tuttle and others 1975).

(12) Improved patient-staff relationships
(George and Gibson 1959; Herr 1975; Kaplan

w7 A



and Reneau 1965; McFarland and others 1967;
Ramsey 1969; Reitman and Pokomy 1974;
Rerek 1973; Smith 1959).

For other groups of exceptional children
and adults, Shea (1977) reports that additional
psychomoator, diagnostic, placement, and
remedia benefits as well as benefits to family,
teaclhers, counselors, volunteers and trainees
result.

However, some studies indicate that
therapeutic camping can have negative effects
including passive aggressive behavior,
regressive behavior, depression or suicide, or
no effects on certain behaviors (Byers 1978;
Henke and Kuhlen 1943; McDonad 1974;
Muller 1971; Orbach 1966; Polenz and Rubitz
1977; Ritter and Mock 1980; Shniderman
1974). Redl (1974) even cautions against the
psychopathic risks of camp life.

Economic Benefits

The economic benefits of therapeutic
camping should be looked at in terms of the
cost-effectiveness of these programs and the
resulting economic savings to society. While
these programs must demonstrate cost-
effectiveness to influence policymakers, it is
difficult to determine the cost-effectiveness of
therapeutic camping programs. Heller and
Monahan (1977) state that the three types of
costs and economic benefits that must be taken
into account when analyzing community
programs include client costs (e.g., professional
salaries, administration, insurance); other public
costs and benefits (impact on public agencies
or the environment), and client-related costs
and benefits (e.g., nonfinancial benefits). In
evaluating the costs of therapeutic camping
programs, the client costs (e.g., professional
salaries, camping supplies, transportation)
would be relatively easy to compute.

However, the other public and client-related
costs and benefits would be more difficult to
assess. For example, if one prevents ajuvenile
delinquent from entering a life of crime, should
one figure the costs that society would have
incurred in terms of crimes committed, costs
for reformatories or prisons, etc. (Heller and
Monahan 1977)? In addition to these
problems, how does one measure the
nonfinancial costs of a social program (Heller
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and Monahan 1977)? How does one put a
dollar value on the behaviors and attitudes that
change as a result of therapeutic camping?

Can one place a dollar value on enhanced self-
concept? Heller and Monahan caution the
evaluation of social programsin purely
financial terms and state that the human factors
side must also be considered in the benefits.

Perhaps because of such difficulties or
lack of funds and resources to conduct
evaluations, to date most researchers have not
reported anything about the cost-effectiveness
of therapeutic camping programs. While some
caution against the expense of such programs
(Shea1977), others claim that their programs
are cost-effective. Banaka and Y oung (1985)
claim that their camping program was cost-
effective when one compares the cost of one
month in a hospital with the costs of camp.
Six months after camp, Banaka and Y oung
state the control group had accumulated
hospital costs at twice the rate of camping
program participants. Stich (1983) stated that
participants in the Outward Bound Mental
Health Program had shorter hospital stays
which represent substantial savings.

Since calculating the costs of psychiatric
careiscomplex (Bloom1984), it isdifficult to
estimate how much money taxpayers save if a
patient is discharged from an institution, has
shorter hospital stays or is readmitted less
often. However, a nationwide study of the
costs of ingtitutional cam for the mentally
retarded and the developmentally disabled in
the United States between the Fiscal years
1977 and 1984 gives us some clue as to the
costs (Braddock and others 1986). These
authors state that for the first time the
nationwide per diem exceeded $100 in 1984.%
In another study, the cost of one hour of
outpatient services at a community mental
health and mental retardation center averaged
$53.15 for adults and $52.32 for children
(Gorin 1986).

While some individuals argue that
services concerned with the rehabilitative
process cost less outside the institution

Albrecht 1976). others claim they cost more
Bloom 1984; Kirk and Therrien 1975; Smith
and Hart 1975). Bloom (1984) cautions that
the extra costs for community care might be
acceptable if the economic benefits of the care



(e.g., increased tax revenues, reduced welfare
support) exceed the costs. In fact, results of
one study show projected benefits of

community care over alo-year period for 52
mentally ill or retarded individuals would
exceed the costs by $20,000 a patient SM urphy
and Datel 1976). The cost of mental illness is
rising and reached nearly $37 billion in the
United States in 1974, with $14.5 billion of
this expended for direct patient services
(Levine and Willner 1976). In the austere
fiscal climate now imposed by the Graham,
Rudman, and Hollings Bill and with an
increasing share of the costs of
institutionalization paid by the Federal
government (Braddock and others 1986),
policymakers should consider funding for
Innovative programs.

TREND IN USE

Camping for exceptional children was
fiit recorded in the United Statesin 1888
(Vinton and others 1978). Since the 1930’s,
camping programs for exceptional children and
adults have grown tremendously. Today there
are over 225 camps for persons with special
health needs (National Easter Seal Society for
Crippled Children and Adults 1973). These
camps are located in al regions of the United
States.

Today backpacking in developed and
wilderness areas via organized or independent
camping is aso gaining in popularity among
handicapped individuals (Vinton and others
1978). Groups such as Outward Bound
conduct wilderness trips for exceptional
children. The Minnesota Outward Bound
School has experimented with Outward Bound
schools for the handicapped, blind, hearing-
impaired, and persons with a variety of
physical disabilities (Godfrey 1980). Results
of these pilot programs have indicated that
people with severe disabilities are far more
capable than previously supposed. Men
without legs have climbed a rock face and
ﬁortaged acanoe. The Federal and State parks

ave expanded services in recent years to
include not only accessible outdoor facilities
but also total environment programming for the
handicapped (Vinton and others 1978).

Thus, the trend is toward exposing more
and more groups of exceptional children and
adults to camping therapy in some wilderness
or wilderness-like setting. However, it has
been est