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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
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(1964-1987)

Million Acres

100
60| -
40

20 & ......
OLII.%L#IFHI_J_r%l—hlmlAJ;I_I_mLJ_
64 65 66 67 68 69 70 7172 7374 7576 77 70 79 80 8102 83 84 85 86 87
YEARS (1964 THROUGH 1987)

original Acreage M Amended Acreage = Total Acreage



“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
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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 2