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ABSTRACT 

The restoration of natural fire to wilderness ecosystems poses a significant challenge to the federal land management agencies. The 
U.S. Department of the Interior, National Park Service and U.S. Department of Agriculture, Forest Service have conducted progressive 
prescribed natural fire (PNF) programs for more than two decades. The U.S. Department of the Interior, Bureau of Land Management 
has only recently approved the use of PNF in a few wilderness areas, whereas the U.S. Department of Interior, Fish and Wildlife 
Service has relied primarily on the use of management-ignited fires to accomplish wilderness objectives. Despite recognition of the 
role of natural fire, suppression continues to playa dominant role in wilderness fire policy for all four wilderness management agencies. 
Ways must be found to substantially increase the acreage burned through prescribed fire in wilderness. 

Unfortunately, differences in program approaches and criteria for reporting the occurrence of prescribed natural fire and manage
ment-ignited fire in wilderness units managed by the four agencies make it extremely difficult to fully assess accomplishments of 
wilderness fire management programs. There is an urgent need to improve reporting as well as develop criteria and standards by which 
to judge the success of wilderness fire programs. 
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INTRODUCTION 

Fire suppression efforts during the 20th century 
have had a significant effect on many lands managed 
as wilderness. In the last several decades, scientists and 
managers have worked together to develop and imple
ment the rationale and techniques needed to restore fire 
as a fundamental process in natural ecosystems. In this 
paper we assess the progress that has been made by 
the four federal wilderness management agencies in 
restoring natural fire to wilderness. We review opera
tional and reporting procedures for wilderness fire and 
make recommendations for improving future wilder
ness fire management. 

WILDERNESS 

Passage of the Wilderness Act in 1964 codified a 
long history of reverence for nature and wildness in 
the United States (Nash 1982). The Wilderness Act 
secured, "for the American people of present and fu
ture generations the benefits of an enduring resource 
of wilderness." During the 32 years since passage of 
the Wilderness Act over one hundred subsequent laws 
have built the National Wilderness Preservation Sys
tem to what it is today: more than 103,500,000 acres 
(41,886,450 hectares) in 630 units managed by four 
different federal agencies (Table 1). 

During the early days of wilderness management, 
the emphasis was largely on protecting scenery and 
recreational opportunities (Graber 1995). Although 
there were early advocates for the need to protect wild
ness for its own sake (e.g., H. D. Thoreau, John Muir, 
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Aido Leopold), it was not until the late decades of the 
20th century that scientists, and subsequently, land 
managers, recognized the importance of preserving 
ecosystems as "biotic wholes," including the process
es that influence those ecosystems (Leopold et al. 
1963). 

Efforts to eliminate fire played a key part in the 
early "protection" of wilderness and other natural ar
eas (Parsons 1981). The assumption that fire destroys 
life and property and should be avoided at all costs 
overshadowed the ecological understanding that many 
species and communities depend on periodic fire. It 
was not until the 1970's that the negative effects of 
fire suppression were fully recognized. During recent 
years, there have been many efforts to document the 
importance of fire and the effects of fire suppression 
on various natural ecosystems (Mooney et al. 1981, 
Kilgore 1987, Agee 1993, Brown et al. 1995). For 
many plant communities it is now understood that pre
European settlement fire-return intervals ranged from 
a few years to several decades, contrasting sharply 
with the near century of fire exclusion that has char
acterized the 1900's (Kilgore 1987, Swetnam 1993). 
Today, fire suppression is recognized as one of the (if 
not the) leading impacts on wilderness ecosystems 
(Christensen 1995, Cole and Landres 1996). Wilder
ness managers are struggling with how best to restore 
fire as a critical ecosystem function. 

WILDERNESS FIRE MANAGEMENT 

The action taken on a fire in wilderness depends 
on specified land management objectives. Fires in wil-
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Table 1. Number of wilderness areas and total wilderness 
acreage by management agency. 

Agency 

Bureau of Land Management 
Forest Service 
Fish & Wildlife Service 
National Park Service 
Total 

a 1 acre = 0.4047 ha. 

# Areas 

136 
399 
75 
44 

630b 

Acresa 

5,227,063 
34,676,493 
20,685,372 
43,007,316 

103,596,244 

b The total is not additive due to overlapping responsibilities. 

derness are suppressed if they cause unacceptable so
cial risk (e.g., by causing too much smoke), economic 
risk (e.g., by threatening property or commodities that 
are inholdings or beyond the wilderness boundary), or 
resource damage. Suppressed wildland fires can be hu
man-caused or ignited by lightning. In most cases, 
wildland fire is suppressed when there is any social or 
economic risk. The adverse ecological impacts of sup
pression are rarely considered. Fires that meet man
agement objectives include fires started by lightning 
(prescribed natural fires or PNF) or by managers (man
agement-ignited fires or MIPF) that are permitted to 
bum under specified conditions to accomplish specific 
goals. PNFare generally accepted as the preferred 
long-term means for restoring fire in wilderness. MIPF 
are used to accomplish such specific goals as fuel re
duction or habitat restoration, or in some cases, to sim
ulate the effects of natural fire where conditions do not 
permit reliance on PNF. Each of the wilderness man
agement agencies has developed its own approach to 
managing fire in wilderness. The extensive fires of 
1988 (often referred to as the Yellowstone fires) caused 
a major reassessment of wilderness fire management 
policies and programs in all federal resource agencies. 

Recognition of the detrimental effects of fire sup
pression on natural ecosystems led to a decision in 
1968 by the National Park Service (NPS) to permit 
two lightning-ignited fires to bum in the subalpine for
est zone of Kings Canyon National Park (Kilgore and 
Briggs 1972). This initiated the first natural fire man
agement program in the United States. This program 
was soon expanded to include most areas above about 
6,500 feet (1,981 meters) in elevation in Kings Can
yon, Sequoia, and Yosemite National Parks. By 1993, 
889 natural fires (PNF) had burned a total of over 
86,000 acres (34,804 hectares) in these three parks 
(Parsons and van Wagtendonk 1996). The prescription 
criteria were comprehensive, including fire weather 
and behavior, and availability of staff to monitor, man
age, and if necessary, suppress the fires. By 1988, 26 
national parks had operational PNF programs (Botti 
and Nichols 1995). In addition, many parks have uti
lized MIPF to either reduce unnatural fuel accumula
tions or simulate the effects of natural ignitions. 

The U.S. Department of Agriculture, Forest Ser
vice (USFS) revised its policy of total suppression to 
permit PNF in wilderness in 1971. The first lightning
ignited fires permitted to burn on Forest Service land 
were in the Selway-Bitterroot Wilderness in 1972. By 
1988 the USFS had approved about 50 wilderness fire 
plans (Williams 1995). In the Northern Region alone, 

4.8 million acres (1.94 million hectares) of wilderness 
and nonwilderness lands were being managed to allow 
use of prescribed natural fires. The Selway-Bittenoot 
(Brown et al. 1994) and Gila (Webb and Henderson 
1985) Wildernesses had become particularly well
known for their progressive wilderness fire programs. 
A 1985 revision to Forest Service policy permitted the 
use of management ignitions within wilderness if nec
essary to reduce unnaturally high fuel hazards (Kilgore 
1990). Although there has been limited use of man
agement-ignited prescribed fire in USFS wilderness, 
there is a growing recognition of its importance as a 
tool to both restore and maintain natural conditions. 

Although the Bureau of Land Management (BLM) 
participated in a joint PNF with the Forest Service in 
the early 1980's, the agency has been slow to incor
porate prescribed fire into its wilderness management 
program. The first BLM wilderness fire plan permit
ting PNF was approved in 1990. As of 1995 no PNF 
had been permitted to burn on BLM wilderness. Fire 
exclusion continues to dominate BLM planning (Mil
ler et al. 1995, Mahoney, personal communication, 
1996). 

Although the Fish and Wildlife Service (FWS) has 
endorsed the use of PNF in wilderness, as of yet, no 
refuge has found that prescribed natural fire is the pref
erable strategy for achieving their wilderness objec
tives. They do make extensive use of limited suppres
sion and containment strategies, especially in Alaska 
(Leenhouts 1995). Management-ignited prescribed 
fires are widely utilized within FWS wilderness areas 
to achieve the specific resource objectives for which 
individual refuges were established (Leenhouts, per
sonal communication, 1996). 

Effects of the 1988 Fires 

In 1988, extensive fires, including some that start
ed as PNF, burned more than 3.7 million acres (1.5 
million hectares) throughout the western United States. 
These fires had a significant and immediate impact on 
the wilderness fire programs of the federal agencies. 
The publicity and concern these fires generated forced 
a national reexamination of federal wilderness fire pol
icy (Elfring 1989). All wilderness fire plans were sus
pended as the Secretaries of Agriculture and Interior 
conducted department-level reviews. Although the Fire 
Management Policy Review Team concluded that pol
icy objectives were fundamentally sound, they rec
ommended that implementation of policies be refined 
and strengthened. Since that time, the departments 
have revised their policies and the agencies have dil
igently worked to revise their wilderness fire manage
ment guidelines (see Kilgore and Nichols 1995 for 
NPS example). 

No prescribed natural fires were conducted in 
1989 by any federal agency. In the succeeding years 
gradually increasing numbers of areas have been able 
to reinstate their PNF programs. By 1992, 17 national 
parks and 13 Forest Service wilderness areas again had 
operational PNF programs (Botti and Nichols 1995, 
Williams 1995). The area burned in PNF has been 
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slower to recover to pre-1988 levels (Botti and Nichols 
1995). This is largely attributed to the more restrictive 
prescription constraints that have been incorporated 
into revised agency policies and plans. For example, 
there are now limits on the number and size of most 
fires, as well as requirements for daily certification that 
resources are available to immediately suppress a fire 
if necessary. The guidelines now in effect for many 
areas are so restrictive that they preclude many natural 
ignitions from being classified as PNF (Kurth 1996, 
Mahoney, personal communication, 1996). Whereas it 
is clear that tighter prescriptions have reduced risks 
from PNF, the effects of increased constraints on the 
restoration of natural fire regimes is of great concern. 
It is likely that many of the largest and most intense 
(and often the most ecologically significant) fires are 
being eliminated or significantly modified. 

ACCOMPLISHMENTS OF 
PNFPROGRAM 

Our goal in developing this paper was to assess 
the accomplishments of the land management agencies 
in restoring natural fire to wilderness in the United 
States. We had hoped to present comparable informa
tion from all four agencies on the number of wilder
ness areas with PNF programs and the acreage burned 
by year and by vegetation type and to compare these 
numbers against the total number of areas and acreage 
in need of treatment. Unfortunately, the lack of con
sistent records and reporting procedures limit such 
comparison. We found that none of the agencies' re
porting procedures permit full evaluation of the num
ber of fires and acreage burned by PNF (or MIPF) in 
wilderness. The data are even weaker if assessment by 
vegetation type is desired. PNF accomplishments for 
each of the wilderness management agencies are dis
cussed below. 

U.S. Department of the Interior, 
National Park Service (NPS) 

The NPS has the most complete records, includ
ing, since 1968, the number of fires and total acreage 
burned by fire type (PNF, MIPF, or wildfire) for each 
unit in the system. For the purposes of assessing wil
derness fire, these records are inadequate because there 
is no separation of fires occurring within or outside of 
designated wilderness within the parks. Yet, since the 
NPS manages nearly all of its large natural areas 
(whether Congressionally designated or not) essential
ly as wilderness, and virtually all of the PNF programs 
are found in these types of areas, we have included all 
Park Service PNF in this assessment. Thus, Glacier 
National Park (not designated wilderness) and Sequoia 
National Park (designated wilderness), as well as non
wilderness portions of Sequoia that are under a PNF 
program, are all included in the PNF statistics of the 
NPS. The problem is more significant for MIPF in that 
there is no designation of which of these fires are with
in portions of parks managed as wilderness and which 
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Fig. 1. Number of Prescribed Natural Fires (PNF) and total 
acreage burned by PNF in the National Park Service, 1968-
1995. One acre = 0.4047 hectare. 

are in developed or nonwilderness areas of those same 
parks. 

As of 1995, only 20 NPS areas had approved PNF 
programs; six less than had approved programs in 
1988 (Parsons and Botti 1996). Of these 20, only 10 
are designated wilderness, meaning less than one 
fourth of the national park system wilderness areas 
have approved PNF programs. Nonwilderness areas 
with PNF programs include such areas as Glacier, 
Rocky Mountain, and Zion National Parks. The num
ber of PNF on NPS land since inception of the pro
gram in 1968 and the number of acres burned by PNF 
per year are shown in Figure 1. The dramatic effect of 
the 1988 fires and slow recovery of the program since 
then are evident. Of even greater concern is the fact 
that the average size of a PNF in national parks be
tween 1983 and 1987 was 206 acres (83 hectares), 
whereas between 1990 and 1995 it was only 58 acres 
(23 hectares). Total annual area burned has shown sim
ilar dramatic decreases since 1988 (Figure 1). These 
declines may be the direct result of the increased con
straints imposed following the 1988 fire year (Botti 
and Nichols 1995). On the other hand, the number of 
fires and acreage burned in MIPF in NPS units with 
PNF programs (although not necessarily within the 
wilderness portions of these units) has increased sub
stantially since 1988 (Botti and Nichols 1995). It is 
not clear the extent to which these fires are being used 
to replace natural ignitions or what the long-term con
sequences of such a replacement might be. 

Efforts to compare area burned with the area that 
would need to be burned to approximate presettlement 
fire frequencies for different vegetation types have 
been limited. Parsons (1995) documented that in the 
giant sequoia (Sequoia gigantea) groves of Sequoia 
and Kings Canyon National Parks recent (since 1968) 
fire management practices have produced a fire-return 
interval only a fraction of that documented from fire 
scar records. van Wagtendonk (1995) calculated fire
return intervals in Yosemite National Park, and con
cluded that they varied from 49 years in white fir 
(Abies concolor) to 21,073 years in whitebark pine 
(Pinus albicaulis) forests. These fire-return intervals 
are considerably greater than our best estimates of the 
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Table 2. Number of approved prescribed natural fire (PNF) 
plans, # PNF, and # acres burned by PNF by U.S. Forest Ser
vice regions for 1995. 

# PNF Acres' 
Region plans # PNF burned 

Northern 7 26 272 
Rocky Mountain 1 0 0 
Southwestern 9 5 64,928 
Intermountain 4 16 550 
Pacific Southwest 2 0 0 
Pacific Northwest 11 6 1,527 
Southern 14 4 82 
Eastern 1 1 3,058 
Alaska 0 0 0 
Total 49 58 70,417 

• 1 acre = 0.4047 ha. 

return intervals occurring under pre-European settle
ment fire regimes. Despite a paucity of quantitative 
data, it appears that the area being burned in such units 
will have to be significantly increased if presettlement 
fire regimes are to be restored. 

U.S. Department of Agriculture, 
Forest Service (USFS) 

Although the Forest Service is much more diligent 
than the Park Service about keeping separate records 
for occurrences within as opposed to outside of wil
derness, fire records for USFS wilderness are incom
plete and inconsistent. No effort has been made to pull 
together historical fire records for the agency's 399 
wilderness units. We searched files maintained at the 
National Interagency Fire Center in Boise, the Annual 
Reports on Wilderness Management produced for 
Congress by each Forest Service region, as well as 
scattered publications and internal documents, and 
found inconsistent and incomplete record keeping. 

There is no question that the Forest Service built 
on the early experiences of the Selway-Bitterroot Wil
derness PNF program to implement similar programs 
in other areas. Although Williams (1995) reported that 
"about 50" wilderness fire plans had been approved 
for implementation by 1988, we were unable to ascer
tain whether these plans covered many more that 50 
wildernesses (some plans did cover 2 or more wilder
ness areas), or whether all of these plans actually in
cluded provisions for PNF (some may have been sup
pression only plans). The 1994 Annual Wilderness Re
ports document 55 approved wilderness fire manage
ment plans, with an additional 150 in various stages 
of preparation. However, some of these plans do not 
include provisions for PNE For example, of the 12 
approved wilderness fire plans reported for the Eastern 
Region, only one (the Boundary Waters Canoe Wil
derness in Minnesota) includes provisions for PNE 
One other (the Hercules Glade Wilderness in Missouri) 
contains provisions for MIPE All of the other wilder
ness fire plans for that region are strictly suppression 
programs.By 1995 at least 49 USFS wilderness areas 
were covered by fire plans allowing for PNF (some 
plans covered more than one wilderness) (Table 2). 
Table 2 documents that in 1995 at least 58 PNF burned 
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Fig. 2. Number of Prescribed Natural Fires (PNF) and total 
acreage burned by PNF on USFS wilderness lands, 1972-1995. 
One acre = 0.4047 hectare. 

70,417 acres (28,498 hectares) in USFS wilderness. 
These data could only be gathered from individual 
contacts with those involved with fire and wilderness 
management in each of the Forest Service regions. In 
some cases we found different numbers being reported 
by the fire and wilderness staffs within the same re
gion. In addition, confine or contain suppression strat
egies are used by some Forest Service areas to help 
achieve PNF goals, further confusing fire reporting. It 
is encouraging to note that the Forest Service has re
cently embarked on a major effort to reform agency 
reporting procedures in a way that will permit analysis 
of the types of questions we have asked (Bunnell, per
sonal communication, 1996). 

There can be great variability among years in PNF 
acres burned, often with a single area providing most 
of the burned acreage. The 70,417 acres (28,498 hec
tares) burned in 1995 compares with a total of 8,343 
acres (3,376 hectares) burned in PNF in 1994, and 
9,742 PNF acres (3,493 hectares) in 1993. We believe 
the increased burned acres in 1995 are more a reflec
tion of variability in fire conditions (e.g., regional 
drought) than changes in PNF implementation plans. 
The 1995 figures are also largely accounted for by 
over 64,000 acres (25,900 hectares; slightly over 92% 
of the total Forest Service PNF acres burned during 
1995) burned in four PNF in Arizona and New Mex
ico. Similarly, the Southwest Region provided nearly 
80% of the PNF acres burned during 1993, and nearly 
60% of the acres burned during 1994. Figure 2 pre
sents the best available data on the number and acreage 
burned by PNF in USFS wilderness since 1972. 

Assessment of the effectiveness of the USFS wil
derness fire program in restoring presettlement fire re
gimes are limited to the comparison by Brown et al. 
(1994) of the prescribed natural fire program of the 
1,300,470 acre (526,300 hectares) Selway-Bitterroot 
Wilderness with the pre settlement (defined as pre-
1935, or prior to effective suppression) fire regime for 
eight major forest types. They concluded that average 
annual area burned by both stand replacement and un
derstory fire prior to suppression was 1.5 and 1.9 times 
greater respectively than during the recent period 
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(1979-1990). Such numbers are probably within the 
range of historical variability for at least most forest 
types. This study supports the idea that the Selway
Bitterroot program has been at least partially success
ful in restoring natural fire regimes. 

u.S. Department of The Interior, Bureau of 
Land Management (BLM) 

The BLM approved its first Wilderness Manage
ment Plan that permitted prescribed natural fire in 
1990. However, the areas covered by the plan, the Mt. 
Trumbull and Mt. Logan Wildernesses in northwestern 
Arizona, have not y~t administered a PNE These areas 
have utilized MIPF for fuel reduction purposes. In 
1995 three additional wilderness plans permitting the 
use of PNF in BLM wilderness were approved for ar
eas in southeastern Arizona and eastern Nevada (Ma
honey, personal communication, 1996). No PNF have 
occurred in these areas to date. Several other plans 
permitting the use of PNF are currently being devel
oped by the BLM. 

Since the BLM does not maintain a wilderness 
designation for tracking of its fire records it is impos
sible to assess the extent to which specific types of fire 
are occurring on BLM wilderness lands. The BLM ex
pects new national policy direction on wilderness fire 
and prescribed fire reporting to be released shortly 
(Ferry, personal communication, 1996). 

u.S. Department of the Interior, Fish and 
Wildlife Service (FWS) 

The Fish and Wildlife Service has no specific pro
visions for wilderness fire. Although the FWS has not 
implemented PNF programs for any of its management 
units, it has burned extensive areas in Alaska under a 
limited suppression program. The FWS has deter
mined that it is better able to accomplish specific ref
uge objectives through a combination of limited sup
pression of wildfires and management-ignited pre
scribed fire (Leenhouts 1995, personal communication, 
1996). This is due, in part, to the small size of most 
FWS wilderness areas outside of Alaska. Records for 
both MIPF and wildfire within FWS units do not des
ignate whether the fires include lands designated as 
wilderness. This makes it impossible to assess accom
plishment towards restoring wilderness fires on FWS 
lands. 

Interagency Comparisons 

The lack of consistent reporting precludes effec
tive comparisons between wilderness fire program ac
complishments for the four wilderness management 
agencies. Table 3 summarizes the best available data 
on the number of units with PNF programs, the num
ber of PNF allowed to bum, and the total acreage 
burned in PNF for 1995. These numbers are taken 
from a variety of sources, many of which are incon
sistent even within the agencies' own records. It is 
clear that areas currently being burned in wilderness, 
even when wildfires are included, are a small fraction 

Table 3. Number of wilderness areas with approved prescribed 
natural fire (PNF) programs, # PNF fires, and acres burned by 
PNF, by agency, for 1995. 

# of 
active 

PNF pro- Acres· 
Agency grams # PNF burned 

Bureau of Land Management 5 0 0 
Forest Service 49 58 70,417b 

Fish & Wildlife Service 0 0 0 
National Park Service 20c 51 3,171 

• 1 acre = 0.4047 ha. 
b 64,928 acres burned in Arizona and New Mexico in four PNF. 
c Includes nondesignated wilderness. 

of that required to restore presetdement fire regimes. 
Yet, the fact that agencies generally recognize the im
portance and appropriateness of restoring fire to its 
natural ecological role in wilderness (including the use 
of both PNF and MIPF strategies) leaves the door open 
for significant future expansion of wilderness fire pro
grams. Current PNF programs are almost exclusively 
in large wilderness areas. This reflects the high risk 
associated with burning in small areas where boundary 
issues are of concern. 

MANAGEMENT-IGNITED 
PRESCRIBED FIRE 

There are many situations in which PNF will not 
be sufficient to restore natural fire regimes. In addition 
to the constraints imposed following the post-1988 re
view, many wilderness units are simply not conducive 
to PNF programs. Some are too small to rely on nat
ural ignitions, many of which start outside the wilder
ness boundary. Others are located adjacent to high val
ue urban, cultural, or other human resources. In other 
situations, fuel accumulations, either inside or adjacent 
to the wilderness boundary, are too great to avoid re
source damage. In these cases serious consideration 
must be given to the use of management ignitions both 
to reduce high fuel accumulations, as well as to allow 
the natural role of fire (see Brown 1992, and Mutch 
1995 for further discussion). At other times it may be 
appropriate to substitute a management ignition for a 
lightning fire that had to be suppressed at an earlier 
date (Christensen 1995). 

Current policy for each of the four wilderness 
management agencies permits the use of management 
ignitions to accomplish certain objectives. The extent 
to which the agencies have utilized this option varies 
widely. The NPS and FWS have made extensive use 
of MIPF in wilderness for reasons varying from 
boundary constraints (DeBenedetti 1990) to the belief 
that prescribed bums are of greater utility in accom
plishing resource objectives (Leenhouts 1995). Despite 
being permitted by policy, the BLM has only utilized 
MIPF to a limited extent in wilderness. 

The Forest Service has traditionally had the most 
restrictive policy of all the federal agencies regarding 
the use of MIPF in wilderness. Forest Service policy 
allows management ignitions in wilderness to reduce 



RESTORING NATURAL FIRE TO WILDERNESS 371 

unnatural buildups of fuels only if necessary to reduce 
the risk of wildfire under conditions where lightning 
fires would pose serious threats to life, property, or 
natural resources. This policy does not permit the use 
of management ignitions to accomplish specific re
source objectives, including the simulation or replace
ment of natural fire. Concern over the restrictions this 
policy places on the management for naturalness in 
small or urban-proximate wildernesses has prompted 
several efforts within the Forest Service to justify a 
broader interpretation of the need for management ig
nitions. In May 1995, the Chief of the Forest Service 
approved a program for FS wilderness areas in Florida 
to "permit the use of management-ignited fire to ac
complish wilderness management objectives when 
lightning [caused fires] cannot be managed at a fre
quency or intensity within the natural range of vari
ability." In the West, plans are underway in a number 
of areas to justify the use of MIPF in accomplishing 
ecosystem restoration objectives. For example, the per
sonnel responsible for the relatively small Lee Metcalf 
Wilderness in Montana are taking a programmatic look 
at how to best restore fire to the entire Madison Range, 
including both wilderness and nonwilderness lands. 
They have concluded that MIPF must play a role for 
the program to be successful (Schlenker, personal 
communication, 1996). Anticipated revisions to FS 
wilderness fire policy are expected to permit wider use 
of management ignitions. 

SUMMARY 

Although the lack of consistent reporting within 
and between agencies makes it impossible to fully 
evaluate the current status and recent progress made 
in restoring fire to USFS, NPS, BLM, and FWS wil
derness, it is clear that we are faced with immense 
challenges. Serious scientific, managerial, and philo
sophical questions must be asked and answered, com
mitments made, and actions taken. These questions in
clude: What was the historic fire regime and role of 
fire in an area? What course of action should be taken 
if there is insufficient knowledge about fire regimes 
and the role of fire in an area? How do natural area 
managers balance competing values and risks? How 
do agencies with different mandates, policies, and cul
tures develop consistent fire programs and reporting? 
And should fire be manipulated in wilderness when 
we know that our .knowledge about this process and 
its effects is incomplete and in most cases inadequate? 
With fire, the stakes are always high and long term. In 
this case, our efforts at restoring the natural process of 
fire during the next decade will be critical in shaping 
the future of our wilderness legacy. Because of current 
inadequacies there is a critical need for increased co
operation among the federal wilderness management 
agencies in the study, planning, management, and re
porting of fire in wilderness. 

FUTURE CHALLENGES AND 
RECOMMENDATIONS 

In developing this paper, we have identified a 
number of important issues that must be addressed if 
fire is to be successfully restored as a natural process 
in wilderness. These include both reporting and action 
needs: 

• Inconsistencies in agency reporting requirements and 
record keeping must be corrected if we are to eval
uate the effectiveness of wilderness fire programs. 
The incompleteness of current records make it dif
ficult to assess accomplishments to date or compare 
programs and progress among agencies. At a mini
mum, all agencies need to maintain annual records 
for each fire burning all or partially within wilder
ness, including information on fire type (PNF, MIPF, 
wildfire), total acreage burned (broken down by wil
derness and nonwilderness if applicable), and if pos
sible, acreage of each vegetation type burned. Recent 
advances in GIS technology hold great promise for 
keeping track of areas burned in wilderness and in 
different vegetation types (van Wagtendonk 1994, 
Bourgeau-Chavez et al. 1997). 

• Ways must be found to substantially increase the 
acreage burned through prescribed fire in wilderness. 
This includes greatly expanded prescribed natural 
fire programs as well as consideration of increased 
use of management-ignited fire to accomplish re
source objectives. The latter is especially important 
in small areas where social and political constraints 
must be weighed against possible compromises in 
ecological values (i.e., the role of fire as a natural 
process). Of course, the ecological benefits of an ex
panded PNF program will need to be balanced and 
coordinated with the social and economic risks of 
smoke and damage to property and commodity val
ues. 

• It will be necessary to increase cooperation (both 
planning and action) between agencies and across 
boundaries. Fire is a landscape-scale process that 
does not recognize political or administrative bound
aries. All too often we hear stories of how proximity 
to wilderness or agency boundaries limits or prohib
its the use of fire. The recently released interagency 
Federal Wildland Fire Management Policy And Pro
gram Review (USDI and USDA 1995) provides an 
excellent basis for revision of individual agency pol
icies and programs to address this and other issues 
facing wilderness fire managers. 

• Increased support for and utilization of the latest 
technology and best science will be needed to deter
mine objectives, evaluate success, and improve the 
predictive capabilities needed to understand the like
ly consequences of management options. Techniques 
such as the latest developments in fire spread (Fin
ney 1995), fire effects, and ecosystem dynamics 
modeling provide exciting prospects for future fire 
planning. In those cases where fire is simply not an 
option, consideration may have to be given to the 
use of such alternatives as mechanical manipulation. 
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As decisions to use such options in wilderness will 
be controversial, they must be based on the best pos
sible information. This includes evaluation of all al
ternatives, including doing nothing. 

• MIPF are used to accomplish two different goals, 
and these goals must be clearly defined. The goal of 
simulating or restoring the natural process of fire is 
accomplished either through PNF (the preferred 
means) or MIPF. The goal of restoring natural con
ditions (e.g., reducing fuel accumulations) is gener
ally accomplished through MIPF. Therefore, MIPF 
are used for accomplishing two different goals, and 
the criteria and standards used to evaluate success of 
a MIPF will differ depending on which of these 
goals is driving the action. Evaluating the success of 
any resource objective requires clearly defined goals; 
the use of MIPF in wilderness is no exception. 

• There is an urgent need to develop criteria and stan
dards by which to judge success of wilderness fire 
programs. These should include consideration of nat
ural fire regimes and their effects on current vege
tation composition and structure. Such information 
could then be compared on national, regional, or in
dividual management unit scales in relation to veg
etation type and recent accomplishments. Without 
these criteria and standards, it is impossible to eval
uate success and effectiveness of prescribed natural 
fires in wilderness areas. 
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Authors' Note: In June of 1997 the National Wild
fire Coordinating Group (an interagency group of fire 
managers) adopted new terminology that recognizes 
only two types of wildland fire: (1) wildland fire, any 
non-structure fire, other than prescribed fire, that oc
curs in the wildland, and (2) prescribed fire: any fire 
ignited by management actions to meet specific objec
tives. The terms prescribed natural fire and manage
ment ignited prescribed fire will not be used beginning 
in 1998. Lightning fires to be managed to restore or 
maintain natural fire regimes will apparently be called 
wildland fires. At this time it is unclear how this 
change in terminology might affect agency prescribed 
natural fire programs. 
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