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Wildland Fire Use: A Wilderness Perspective
on Fuel Management


Carol Miller1


Abstract—Current federal wildland fire policy recognizes wildland fire as an impor-
tant natural process and emphasizes the need to reintroduce fire into ecosystems.
The policy also recognizes that hazardous fuel accumulations may need to be re-
duced on vast acreages of land before fire can safely be returned to wildland
ecosystems. Wildland fire and fuel managers have a variety of options for reducing
fuels including wildland fire use, management-ignited prescribed fires, thinning, and
other mechanical methods. All of these options will need to be exploited to accom-
plish the task of reducing hazardous fuels and restoring healthy fire-dependent
ecosystems. Wildland fire use, while focusing primarily on restoring fire as a natural
process and maintaining ecosystems, has the potential to be very effective for man-
aging fuels. It may be the most appropriate strategy in wilderness and in other remote
unroaded areas. To effectively implement wildland fire use, wildland fire managers will
need to rely on comprehensive fire management plans. The development of these plans
should include analyses needed to support the wildland fire use decision and should
consider the potential benefits from wildland fire, long-term consequences of manage-
ment decisions, and impacts of decisions across large landscapes.


Introduction


Decades of effective fire suppression and land use change have led to
fuel accumulations, escalating fire behavior and spread, increased risk


to human life and property, and the deterioration of fire dependent ecosys-
tems. The Federal Wildland Fire Policy Report of 1995 declares, “Wildland
fire, as a critical natural process, must be reintroduced into the ecosystem.”
The policy also recognizes that hazardous fuel accumulations may need to be
reduced before fire can be reintroduced. The magnitude of the hazardous fuel
problem is substantial. It is estimated that fire regimes on over half the land
under federal ownership (230 million acres) have been moderately or signifi-
cantly altered from their historical range (Rocky Mountain Research Station
1999). These lands are therefore at moderate or high risk of losing key ecosys-
tem components and may require moderate or high levels of restoration
treatment. In addition to these at-risk lands, there are areas where healthy eco-
systems already exist, and treatments may be required to maintain their condition.


A wide spectrum of strategies is available for reducing accumulated fuels
and their associated risks including naturally or accidentally ignited wildland
fires, management ignited prescribed fires, and a variety of mechanical and
chemical methods (Omi 1996). The effectiveness and cost of different fuel
treatments depends on a variety of factors including: location, fuel type, size
of treatment unit, treatment method, and institutional factors (Rideout and
Omi 1995, Schuster et al. 1997, Cleaves and Haines 1997, Cleaves et al.
1999, Gonzalez-Caban 1997). From local to national levels, managers and
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planners are seeking to maximize the effectiveness of fuel management pro-
grams while controlling costs. In FY2001, USDA and USDI treated 2.25
million acres for hazardous fuel reduction (USDA and USDI 2002). Although
the goal for FY2002 is somewhat higher (2.4 million acres), this is only a small
fraction of the total acreage in need of treatment. A variety of factors can limit
the acres that are treated, including funding, inadequate staffing, lack of expe-
rienced and skilled personnel, unsuitable weather, and technological limitations
(Barrett et al. 2000, Cleaves et al. 2000, Miller and Landres, in prep.).


The task of reducing hazardous fuels and restoring or maintaining healthy
fire-dependent ecosystems is enormous. Despite the impressive commitment
to hazardous fuel reduction being made at the national level (USDA and USDI
2002), available resources and opportunities to use prescribed fire and me-
chanical methods will always be limited. Wildland fire and fuel managers will
need to employ all available options and opportunities for reducing fuels. One
such option is the use of naturally ignited wildland fire, or wildland fire use
(WFU). This paper provides a brief historical context for WFU and discusses
WFU as a potentially effective method for fuel management.


Wildland Fire Use in Wilderness


When the Secretaries of Interior and Agriculture issued the Federal Wild-
land Fire Management Policy and Program Review in 1995, they provided
policy direction for all federal wildland fire activities (USDA and USDI 1995).
One of the guiding principles of the new policy is that “the role of wildland
fire as an essential ecological process will be incorporated into the planning
process.” The current direction provides for allowing fires from natural igni-
tion sources to be managed for resource benefits if an approved fire management
plan is in place (Zimmerman and Bunnell 1998).


The use of naturally ignited wildland fires to achieve resource objectives on
federal lands began in the 1970s. At that time, these fires were called Pre-
scribed Natural Fires (PNFs); with the policy change in 1995 came the new
terminology of Wildland Fire Use (WFU). Since the early 1970s when poli-
cies were first implemented to use natural ignitions, well over 1 million acres
have been allowed to burn by either PNF or WFU on National Park Service
and Forest Service lands (S. Botti, USDI National Park Service, unpub. data;
D. Bunnell, USDA Forest Service, unpub. data). As of 2001, 85 of the 403 FS
wildernesses (excluding Alaska) have fire management plans that allow for the
use of wildland fire.


The vast majority of PNFs and WFU have occurred within federally designated
wilderness or national parks. The Wilderness Act of 1964 defines wilderness as
“an area where the earth and its community of life are untrammeled by man,” and
“which is protected and managed so as to preserve its natural conditions.” Wilder-
ness is to be managed so that it “generally appears to have been affected primarily
by the forces of nature, with the imprint of man’s work substantially unnotice-
able.” Consistent with this language and with the current understanding of
fire’s role in natural ecosystems, the wilderness policies of all four federal wil-
derness management agencies (NPS, USFS, FWS, BLM) recognize the
importance of fire as a natural ecological process and the desirability of restoring
the historical role of fire to wilderness ecosystems (Parsons and Landres 1998).


Suppression of lightning ignitions clearly does not allow the forces of na-
ture to affect wilderness and therefore runs counter to the intent of the
Wilderness Act. However, fire suppression has been and continues to be the
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dominant fire management strategy. Indeed, in many areas suppression has
resulted in conditions where the “imprint of man’s work” is quite noticeable
as large-scale successional changes and unprecedented fuel accumulations (e.g.,
Arno et al. 1997, Covington and Moore 1994, Parsons and DeBenedetti 1979).
Most of the fires suppressed in wilderness are suppressed because there is no
fire management plan that allows for WFU. Currently, only about one in five
wilderness areas have fire management plans that allow the use of natural igni-
tions (Parsons 2000). Even in those wildernesses where the fire management
plan allows for WFU, the majority of lightning ignitions are suppressed. For
instance, the Bob Marshall Wilderness Complex is a large wilderness area in
western Montana with a PNF/WFU program. Between 1988-1998, 80% of
the lightning ignitions in the wilderness area were suppressed (Parsons 2000).
Wilderness fires are suppressed for a variety of reasons: the potential for the
fire to escape the wilderness boundary and threaten values outside of the wil-
derness; overextended staff and resources; the national or regional fire situation;
air quality concerns; and a complex set of political risks (Poncin 1995, Miller
and Landres, in prep.).


Wildland Fire Use for Fuel Management


In addition to its ability to help restore the natural process of fire and its
ecological role in wildland ecosystems, WFU has the potential to be an effec-
tive strategy for accomplishing fuel management objectives. The federal
wildland fire policy supports the use of wildland fire as a fuel treatment alter-
native (USDA and USDI 1995). Wildland fire reduces fuels through
consumption, and interrupts fuel continuity by creating vertical and horizon-
tal gaps within and between surface fuels and crown fuels (Brown and Smith
2000). Although the ability of prescribed fire and mechanical treatments to
mitigate wildfire behavior and severity has been demonstrated (Pollet and Omi
2002, Omi and Martinson 2002), the effectiveness of WFU as a fuel treat-
ment has not yet been formally assessed. However, many examples exist where
fire behavior appears to be affected when the fire spreads into a previously
burned area. For example, the area burned in 1996 by the Swet Fire in the
Bitterroot NF appears to have inhibited fire spread in 2000, and in Glacier
NP, the Moose Fire of 2001 burned around the area of the Anaconda Fire of
1999. These and other anecdotal examples suggest that the mosaic created
from abutting burned areas of different ages can aid in tactical fire suppression
and reduce the probability of fire escaping to lands with high values-at-risk
(van Wagtendonk 1995, Mohr and Both 1996).


In the 105 million acres of federally designated wilderness as well as on
other unroaded lands outside wilderness, WFU may be the most feasible op-
tion for reducing fuels. Reduced access to the interiors of these areas limits the
ability to apply prescribed fire, thinning, and other mechanical methods for
fuel management. Further, these more manipulative fuel treatment methods
may be inappropriate for use in designated wilderness where their use is lim-
ited by current legal and policy constraints, as well as public acceptance
(Ingalsbee 2001, Landres et al. 2001).


Planning for Wildland Fire Use


Wildland fire use is only an option if an approved fire management plan
allows it (Zimmerman and Bunnell 1998). The fire management plan should
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provide the information needed to support the WFU decision and should
contain comprehensive analyses of the resource and public values that may be
affected by fire. Given the time-critical nature of the WFU decision, it is es-
sential that these analyses be done prior to the fire incident. The fire
management plan can serve as the instrument of this pre-analysis. To support
the WFU decision, this pre-analysis should consider the following:


1. Wildland fire benefits and risks. When deciding whether to manage an
ignition as WFU, the wildland fire manager needs to assess the benefits of fire
use along with its risks. For example, fire’s ecological benefits and its ability to
reduce hazardous fuels must be weighed against the potential threats it poses
to human life and property. The decision to suppress a fire is made when the
potential negative consequences from fire outweigh its potential benefits.
Conversely, the WFU decision is justified when the potential benefits out-
weigh the risks. The fire management plan can serve a valuable role in the
WFU decision-making process by providing the wildland fire manager with
the information needed to make a balanced assessment of the risks and ben-
efits from wildland fire (Miller et al. 2000).


2. Long term consequences. The beneficial effects of wildland fire are often
realized over much longer time scales than the negative impacts from fire.
Landscape mosaics created by fire may be able to reduce the likelihood of
property loss in the wildland urban interface but may also require many years
of successful WFU implementation. In contrast, the social impacts from fire
can occur immediately after, or even during, the fire. In evaluating an ignition
for WFU, the wildland fire manager needs to understand the long- and short-
term consequences of both WFU and continued fire suppression. A fire
management plan could be prepared using the results of ecosystem simulation
models that project future conditions. This information would allow the man-
ager to compare the long-term consequences of his/her alternatives.


3. Landscape scales. Fire is a process that operates at large spatial scales and
fire management activities affect entire landscapes. Implementing WFU in the
interior of a large wilderness area may adversely impact air quality far outside
the wilderness boundary. Decisions to suppress ignitions that start outside the
wilderness boundary can affect the fire regime in the interior of the wilderness
by preventing the natural immigration of fires spreading into the wilderness.
To consider an ignition for WFU, a wildland fire manager needs to evaluate
the potential impacts on a variety of values across a broad geographic area. If
developed in conjunction with a Geographic Information System (GIS), the
fire management plan can be used to organize and display information about
the social, economic, cultural and ecological values that may be affected by
fire management activities. In addition, the fire management plan could con-
tain up-to-date information about fuels and the biophysical environment that
affects fire spread—information that can be fed directly into fire behavior pre-
diction tools (Finney 1994).


These three aspects of the pre-analysis (fire benefits, long-term perspec-
tives, and landscape scales) will be essential for supporting a WFU decision. In
addition, they could also help link the fire management plan to the land and
resource management plan. A key element of the land management planning
process is the identification of desired future conditions, and the potential
benefits from WFU could help define these conditions. A long-term, land-
scape scale perspective is consistent with land and resource management
planning, which is based on the principles of long-term sustainability and cross-
boundary integration (Committee of Scientists 1999). Ideally, the land
management plan would provide the goals and objectives for the fire manage-
ment plan and these objectives could be framed in terms of long-term desired
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future conditions across the management area. To complete the linkage from
the fire management plan back to the land management plan, the success of
the fire management program should be evaluated in terms of these land
management objectives. For example, the performance of a fire management
program might be measured in terms of social impacts or desired future con-
ditions that have been identified in the land management plan (Rideout and
Botti 2002).


Summary


The task of reducing hazardous fuels and their associated risks on federal
lands is enormous. To accomplish this task, wildland fire and fuel managers
will need to utilize the full spectrum of fuel management strategies, including
wildland fire use (WFU). WFU has the potential to be very effective for man-
aging fuels and is likely the most appropriate strategy in wilderness and in
other remote unroaded areas. The decision to manage an ignition for WFU
will hinge on the analyses contained in the fire management plan. To ad-
equately support the WFU decision, these analyses need to consider benefits
from wildland fire, long-term consequences, and landscape scales.
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ARTHUR CARHART NATIONAL WILDERNESS TRAINING CENTER


MINIMUM REQUIREMENTS


                     DECISION GUIDE


OVERVIEW


“. . . except as necessary to meet minimum requirements for the administration of the area for the purpose of this Act...”


– the Wilderness Act, 1964




Introduction


The Minimum Requirements Decision Guide (MRDG) is designed to assist wilderness managers in making appropriate decisions in wilderness.  Use of the MRDG requires familiarity with the difference between wilderness and other public lands as defined by the Wilderness Act

This Overview document provides general information about the MRDG process, its origination, and how it relates to other processes such as NEPA analysis.  Please refer to the accompanying MRDG Instructions and MRDG Worksheets for specific information about completing the MRDG.


Wilderness Act Guidance


The concept of Minimum Requirements comes from Section 4(c) of the Wilderness Act of 1964: 


“Except as specifically provided for in this Act, and subject to existing private rights, there shall be no commercial enterprise and no permanent road within any wilderness area designated by this Act and except as necessary to meet minimum requirements for the administration of the area for the purpose of this Act (including measures required in emergencies involving the


health and safety of persons within the area), there shall be no temporary road, no use of


motor vehicles, motorized equipment or motorboats, no landing of aircraft, no other form of mechanical transport, and no structure or installation within any such area.” (emphasis added)


Applicable actions include, but are not limited to, scientific monitoring, research, recreational developments (trails, bridges, signs, etc.), and activities related to special provisions mandated by the Wilderness Act or subsequent legislation (such as grazing, exercising mineral rights, access to inholdings, maintenance of water developments, and commercial services).


The following three boxes contain excerpts from the Wilderness Act of 1964 that may be useful reminders of key provisions of the law applicable to the use of this Minimum Requirements Decision Guide.








In addition to the Wilderness Act, subsequent legislation and agency policy may influence determination of the minimum required for action.  In some instances, Agencies have included more guidance and definitions in their respective policies.  Please See Agency Guidelines for more specific information. 


Use of this Guide


The MRDG is a process to identify, analyze, and select management actions that are the minimum necessary for wilderness administration.  It applies this direction from the Act and incorporates a two-step process.  Step 1 determines whether administrative action is necessary.  If action is found to be necessary, then Step 2 provides guidance for determining the minimum activity.  Step 2 has been referred to as determining the minimum tool but could include any type of activity, method, or equipment. 

The MRDG can be used as:



- a process for evaluation and documentation;



- a guide to help discuss proposals with interested parties; or



- a review of on-going management practices to determine if they are necessary or if a 



  less intrusive practice can be implemented.


The level of detail and effort necessary to effectively utilize the MRDG process depends on the scope and complexity of the issue or problem being considered.  One person might adequately analyze simple actions; complex actions may require the coordination of several resource specialists.  Likewise, some issues warrant public scoping and involvement with stakeholders to provide information, gather input, and make a better decision.


The MRDG Worksheets provide a series of questions about the necessity of taking any action to resolve a situation and the most appropriate methods or tools to use.  The decision to approve an action is a critical aspect of wilderness management.  At times, the decision is not straightforward and requires a delicate balancing act.


Emergencies


Do not use the MRDG for emergency situations; follow procedures already outlined in approved emergency plans.  The minimum requirements concept should be incorporated into such plans when they are being prepared, so that minimum necessary methods and tools are being utilized to meet the needs of the emergency.


Safety

The safety of wilderness visitors, employees, volunteers, and contractors is a priority in all decisions and actions.  Complying with Section 4(c) of The Wilderness Act and conducting a minimum requirements analysis using the MRDG does not alter or diminish this need.


The MRDG is intended to help identify, analyze and select management actions that are the minimum necessary for wilderness without compromising safety. A fair and honest evaluation of all available options, within agency safety requirements, is needed to make an appropriate decision for wilderness.  Wilderness managers are encouraged to learn, cultivate, and share traditional and primitive skills and develop alternative minimum impact methods and tools that allow activities to be accomplished safely with a minimal amount of impairment to the wilderness character.


The MRDG and NEPA 


The Minimum Requirements Decision Guide is designed to assist with preparation of a NEPA analysis, if needed, but is not a substitute for a NEPA analysis.  Portions of the MRDG may be transferable to a subsequent NEPA analysis as shown below.


Agency NEPA guidelines do not necessarily require a process to determine if administrative action in wilderness is necessary or to select the administrative activity that causes the least adverse effect to the wilderness resource and character.  The MRDG provides a method to determine the necessity of an action and how to minimize impacts; NEPA analysis compares and discloses the environmental effects of alternatives, documents a decision, and requires public involvement.


Process Comparison


		Minimum Requirements Decision Guide

		NEPA Analysis



		

		



		STEP 1: Determine if Action is necessary.

		



		     Description

		Purpose and need for action


Existing environment or condition



		Valid existing rights, special provisions, other legislation, or other guidance from policy or plans (Step 1 A-C) 

		Management direction



		     Wilderness character (Step 1 E)


     Public purposes of wilderness (Step 1 F)

		Issues



		

		



		STEP 2: Determine the minimum tool.

		



		     Alternative descriptions

		Proposed Action and Alternatives



		     Alternative comparison criteria

		Alternative comparison by issues



		     Effects to wilderness character

		Environmental consequences



		     Selected alternative

		Decision



		     Rationale

		Reasons for the decision



		     Monitoring/reporting requirements

		Decision conditions





The MRDG and the Planning Process


The degree to which a MRDG can be useful in the planning process will vary depending on the scope of the process and the objectives for the plan. Listed below are the three typical planning levels in use by the agencies and a suggested use of the MRDG.


		Planning Level

		Use of the MRDG



		Comprehensive Land Use Planning (i.e. forest plans, park plans, refuge plans, resource management plans, and wilderness management plans) 


- Establish or modify desired condition, general unit standards or guidelines and/or make land use allocations




		Use the MRDG to help screen alternatives in anticipation of the need to authorize actions in the future while insuring the preservation of wilderness resource and character.



		Programmatic Planning (i.e. Trail Plans, Weeds Treatment Plans, Monitoring Plans, Restoration Plans, Step Down Plans, etc.)


- Analysis of multiple, similar, or routine project proposals or activities (trail maintenance, monitoring, dam maintenance, etc.) in one assessment

		Use the MRDG to prepare a single analysis for similar, current, and/or future actions where the social and biophysical values and potential effects will be nearly identical. 


Create a ‘decision tree’ or ‘GO/NO GO checklist’ to be able to assess the necessity for action involving the Section 4(c) uses as similar needs come along in the future.



		Project or Site Specific Planning (i.e. wildlife survey, stream crossing, trail repair, weed treatment, etc.)


- Analysis of site-specific or non-recurring actions.

		Use the MRDG to determine if administrative action is necessary and, if so, determine the minimum activity.





Habits, Assumptions, and the Spirit of the Wilderness Act

Limited budgets and other priorities for staff and crew time make implementing the minimum requirements provision of the Wilderness Act more challenging.  It’s tempting to use the Section 4(c) provision, and the MRDG to justify an exception to allow use of motorized equipment, or any of the other prohibited uses, thinking we will get the job done quicker, easier, or cheaper without having to obtain the additional primitive/traditional skills training or tools or utilize an unfamiliar method. 

The National Wilderness Preservation System was established, in part, to designate lands as wilderness to guard against a “growing mechanization” and to provide for areas to be managed “in contrast’ to other lands. The Wilderness Act contains no provision that mandates use of ‘quicker, cheaper, and easier’ as criteria for authorizing any of the prohibited uses.  The only criteria is to determine that it is the minimum necessary requirement. Agency policy further defines or adds to this decision criteria. 

The myths about safety, cost, efficiency, and resource protection related to use of primitive/traditional skills, tools, and travel methods vs. motorized equipment can be dispelled.  Training and tools are available, and the wilderness resource and character can be protected with creative use of information, education, and even temporary closures if necessary.  Habits that make us think that motorized equipment is the best choice can be changed and the MRDG can help if it is used as an analysis tool and not a justification statement or approval form.
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What is the purpose of wilderness?







“In order to assure that an increasing population, accompanied by expanding settlement and growing mechanization, does not occupy and modify all areas within the United States…, leaving no lands designated for preservation and protection in their natural condition, it is hereby declared to be the policy of Congress to secure for the American people of present and future generations the benefits of an enduring resource of wilderness.” Section 2(a)







How is wilderness administered?







“…shall be administered for the use and enjoyment of the American people in such manner as will leave them unimpaired for future use and enjoyment as wilderness, and so as to provide for the protection of these areas, the preservation of their wilderness character, and for the gathering and dissemination of information regarding their use and enjoyment as wilderness…” Section 2(a)



 



“A wilderness, in contrast with those areas where man and his works dominate the landscape, is hereby recognized as an area where the earth and its community of life are untrammeled by man, where man is a visitor who does not remain.”  Section 2(c)







“An area of wilderness is…protected and managed so as to preserve its natural conditions and… its preservation and use in an unimpaired condition...” Section 2(c)







“…each agency administering wilderness... shall be responsible for preserving the wilderness character of the area...” Section 4(b)







“…wilderness areas shall be devoted to the public purposes of recreational, scenic, scientific, educational, conservation, and historical use.” Section 4(b)











What is wilderness? 







“…lands designated for preservation and protection in their natural condition…” Section 2(a) 







“…an area of undeveloped Federal land retaining its primeval character and influence, without permanent improvements or human habitation…” Section 2(c)







“…generally appears to have been affected primarily by the forces of nature, with the imprint of man’s work substantially unnoticeable…” Section 2(c)







“…has outstanding opportunities for solitude or a primitive and unconfined type of recreation…and may also contain ecological, geological, or other features of scientific, educational, scenic, or historical value.” Section 2(c)
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Wildland Fire Use
in Wilderness in the United States
American society has a general cultural bias toward con-
trolling nature (Glover 2000) and, in particular, a strong
bias for suppressing wildfire, even in wilderness (Saveland
et al. 1988). Nevertheless, the Federal Wildland Fire Man-
agement Policy directs managers to “allow lightning-caused
fires to play, as nearly as possible, their natural ecological
role in wilderness” (FWFMP 2001). Each year, however,
approximately 85% of natural fire ignitions in national forest
wilderness areas are suppressed (Sexton 2004).


Roughly 20% of all national forest wilderness lands have
been significantly altered from historical ecological condi-
tions (Miller 2003), and the risk of losing key ecosystem
components within these altered landscapes is high
(Schmidt et al. 2002). Current management practices fa-
voring suppression of natural ignitions cannot sustain the
functional role of fire in wilderness areas (Cole and Landres
1996). Although concerns and issues that influence fire
management decisions on U.S. federal lands have been iden-
tified (Miller and Landres 2004), to our knowledge there
has not been a systematic national assessment to identify
and measure Wildland Fire Use (WFU) barriers.


Three requirements must be met in order to manage a
natural ignition as WFU in national forests. Managing a natu-
ral ignition as WFU requires a land and resource management
plan (LRMP) that authorizes WFU, a fire management plan
(FMP) that authorizes WFU, and a recommendation to man-
age a fire (i.e., natural ignition within the WFU management
zone) as WFU (USDA/USDI 2005). If the fire management
plan authorizes WFU, it is still possible that the majority of
natural ignitions may be suppressed. The fire manager—the
individual who counsels or provides advice to the respon-
sible line officer, usually the forest supervisor—must make a
recommendation that the fire be managed as WFU (USDA/


Barriers to Wildland Fire Use
A Preliminary Problem Analysis


BY DUSTIN DOANE, JAY O’LAUGHLIN,
PENELOPE MORGAN, and CAROL MILLER


SCIENCE and RESEARCH


USDI 2005). The line officer then must accept the fire
manager’s “go” recommendation. The line officer is ultimately
responsible for all fire management decisions within the scope
of the two plans. When the plans authorize WFU as an op-
tion, the line officer usually decides to accept the fire manager’s
advice (Sexton 2004).


We used an Internet-based questionnaire (see
www.cnr.uidaho.edu/wildernessfire) to collect data from fire
managers in national forest wilderness areas covering the
2002–2004 period, sent electronically to all Forest Service
units with wilderness responsibilities. These years were
selected because of substantial policy changes in 2001. A
total of 72 wilderness fire managers responded to the ques-
tionnaire, with at least one response from all nine Forest
Service regions. The response rate is estimated at only 14%
of potential respondents. We relied on the agency’s admin-
istrative hierarchy to identify the target group of managers
and invite questionnaire responses from them. This ap-
proach was not effective in generating the response needed
to generalize to all wilderness areas, but does provide in-
sight into how these managers describe barriers.


Those responding indicated that 25% of the total natural
ignitions in the 2002–2004 period were within wilderness
areas that have been approved for WFU; and only 40% of
this 25% received the “go” recommendation. These results
suggest that even if WFU is authorized by plans, the major-
ity of WFU opportunities may likely be suppressed.


Managing fire to attain wilderness objectives through WFU
is likely constrained by five categories of factors: (1) organiza-
tional culture, (2) political boundaries, (3) organizational capacity,
(4) policy directives, and (5) public perceptions (Doane et al.
2005). In this summary we focus only on barriers rated impor-
tant by managers that can be mitigated by the agency, which
includes factors related to organizational culture, capacity, and
policies originating within the agency that influence WFU
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planning and implementation decisions
(see table 1). Results are based on re-
sponses from managers who identified
and rated the importance of factors pos-
ing barriers to WFU on national forest
wilderness areas. Political boundaries are
important barriers but cannot be ad-
dressed by the agency, and results suggest
that public perceptions can pose barri-
ers, but not to the same extent as other
factors (Doane et al. 2005).


Recommendations for
Mitigating WFU Barriers
Eight general themes were developed
from the 69 suggestions received from 38
wilderness fire managers (see table 2).
Based upon managers’ suggestions and
recent literature, we developed seven
recommendations for mitigating WFU
barriers:
1. Encourage WFU at all levels within


the organization in ways that
provide support for managerial
actions and decisions,


2. Provide district- or forest-level fire
managers with greater flexibility in
managing WFU in wilderness,


3. Emphasize the national directive to
manage natural ignitions as WFU
so as to increase awareness of it and
clarify ambiguity,


4. Increase land areas available to WFU,
5. Increase the organization’s knowl-


edge of WFU,
6. Use management ignitions to sup-


port WFU efforts, and
7. Periodically assess and monitor the


barriers to WFU.


Conclusions
Suppression of wildland fire alters eco-
logical processes and conditions, often in
ways that are counter to maintaining wil-
derness values. Results of our study
identify many factors that make it diffi-
cult for managers to allow fires to burn
freely in national forest wilderness. Other
agencies may have similar problems, and


Table 2. Managers’ Suggestions for Increasing Wildland Fire Use
Organized by Themes and Percent Responding.


Increase training and education (22%)
• Educate the agency and the public on WFU
• Provide more WFU training and experience with WFU in the agency
• Evaluate the adverse effects of suppressing natural ignitions


Provide institutional support (19%)
• Provide encouragement for WFU from higher levels in the organization
• Support and protect the wilderness fire manager and his or her decisions
• Provide managers an incentive


Increase management flexibility (13%)
• Increase management flexibility for the wilderness fire manager


Increase lands available to WFU (12%)
• Increase the lands available for managing natural ignitions as WFU via memorandum


of understanding (MOU) with Bureau of Indian Affairs, Bureau of Land Management,
Forest Service, etc.


• Purchase private inholdings (private property within wilderness areas)


Change organizational culture (7%)
• Revise Forest Service Manual 2320 (Wilderness section) to emphasize WFU
• Emphasize the national directive to manage natural ignitions as WFU and managing


for wilderness objectives
• Make WFU fires equal to suppression fires when ordering resources


Utilize management ignitions (6%)
• Utilize management ignitions to support WFU efforts
• Minimize impacts from smoke by treating fuels through management ignitions


Prevent negative outcomes from WFU events (3%)
• Prevent negative outcomes (e.g., destruction of private property) from WFU events


Miscellaneous (18%)
• Amend plans to make WFU an option
• Forest is looking at WFU
• Eleven other miscellaneous suggestions that do not fit any general theme


Table 1. Internal Factors Posing Barriers to Wildland Fire Use.


Planning factors preventing WFU from being an option:


1. WFU is not the cultural norm of the forest and/or the region
2. Lack of time and resources to conduct a sufficient analysis to incorporate WFU into


the LRMP or the FMP
3. Insufficient natural ignitions to justify the planning effort
4. Managing for wilderness objectives is not a priority for the forest and/or the region
5. The planning team’s discomfort with the uncertainty associated with managing a


WFU event, including political consequences
6. Lack of memorandum of understanding with adjacent landowners to transfer WFU


fires across the boundary
7. Insufficient qualified personnel to manage a WFU event


Implementation factors leading to the suppression of candidate fires:


1. The regional directive was to suppress all ignitions regardless of whether or not a
natural ignition could have been managed as WFU


2. Lack of qualified personnel to make the decision to manage the fire as WFU
3. Personal discomfort with the political consequences associated with managing as WFU
4. The likelihood that the line officer would accept the recommendation to manage as


WFU was low due to his or her discomfort and the political consequences
associated with managing as WFU
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managing natural ignitions as WFU is
likely even more challenging on
nonwilderness lands. The Federal Wild-
land Fire Management Policy directive
to restore natural fire regimes applies not
just to national forest wilderness, but to
all lands administered by the federal gov-
ernment (FWFMP 2001). Restoring fire
will require cooperation among various
levels within an individual agency, along
with various federal, state, and local gov-
ernments, and local and national
communities (DellaSala et al. 2003).


Learning to live with fire is a social
issue (Dombeck et al. 2004). Wilderness
can be a proving ground for demonstrat-
ing the benefits of restoring fire across the
landscape. Suppression, however, is likely
to remain the cultural norm unless barri-
ers to managing natural ignitions as WFU
can be overcome. This research suggests
that viable options for mitigating these


barriers do exist, and we recommend
systematic and periodic assessments of
the factors influencing WFU implemen-
tation as part of program evaluation. A
better understanding of the factors that
influence managers is a meaningful
complement to accountability measures
of the number of fires allowed to burn
freely and acres subjected to WFU.  IJW
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Evolution of
Wilderness Fire Policy


BY GREGORY H. APLET


Just as wilderness ecosystems have been shaped by fire
(and the condition of those ecosystems has shaped fire
behavior), wilderness policy has been affected by


fire policy (and vice versa). The Wilderness Act and sub-
sequent wilderness bills have addressed fire, and policy has
evolved to recognize the free play of fire as a natural pro-
cess. Similarly, fire policy has evolved to accommodate the
peculiar demands of wilderness.


This co-evolution has its origin in the confluence of eco-
logical thought and wilderness philosophy that occurred
in the late 20th century. For most of the century, fire was
considered a universal threat to people, resources, and wild-
lands. Eventually though the observations of foresters like
Aldo Leopold (1924) and Elers Koch (Arno and Fiedler
2005) added to the research of scientists such as Harold
Weaver (1943) and Herb Stoddard (1935) to force realiza-
tion of the role of fire in sustaining species and maintaining
the character of ecosystems. In 1963 a panel of ecologists
responded to the National Park Service’s request for a man-
agement review with the suggestion that “The goal [of park
management] is to maintain or create the mood of wild
America” (Leopold et al. 1963). They recommended fire be
restored to the national parks.


Passage of the Wilderness Act in 1964 represented the
culmination of the “fight for the freedom of the wilderness”
begun by John Muir and sworn to by Robert Marshall (1930)
and the other founders of The Wilderness Society in 1935.
According to the Wilderness Act definition, “Wilderness
[retains] its primeval character and influence [and] gener-
ally appears to have been affected primarily by the forces of
nature” (emphasis added). It became clear that those “forces
of nature” include fire.


The purpose of this article is to briefly review the policy
history of wilderness fire, identify some barriers to its increased
use, and propose some policy changes that could lead to more
harmonious relations among people, fire, and wilderness.


Wilderness Fire Policy
This article is by no means intended
to provide a comprehensive review
of wilderness fire policy. For such
a review, there is the excellent work
of Kilgore (1986) and Parsons and
Landres (1998), a number of papers
presented at the 1999 Wilderness
Science Conference (Agee 2000;
Parsons 2000; Zimmerman and
Bunnell 2000), or, for a more po-
etic treatment, Pyne’s 1995 “Vestal
Fires and Virgin Lands.” Together,
these reviews characterize the his-
tory of policy from the advent and
growth of wilderness fire management, to the calamity of
Yellowstone in 1988, and through rebirth and recovery.


Briefly, wilderness fire policy history began with the fires
of 1910, which burned millions of acres in Idaho and Mon-
tana, killing 86 people and destroying entire communities.
That experience led to a policy of intolerance and all-out
suppression of fire throughout most of the 20th century.
The accumulation of scientific evidence and societal desire
to leave some parts of the country beyond direct human
control, however, led to a shift in policy, initiated by the
National Park Service in 1968 and followed by the USDA
Forest Service in 1978, whereby some natural fires could
be allowed to burn in specified locations under previously
identified conditions. Over two decades, this prescribed
natural fire (PNF) policy spread from its original applica-
tion in California to national parks and wilderness areas
across the country (see figure 1).


Whatever momentum had built up over that period
ended abruptly in the summer of 1988 when a succession
of fires that were allowed to burn in Yellowstone National
Park encountered extreme fire weather and blew up into the
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largest fire event in the United States
since that catalyzing year of 1910.
Immediately, federal officials sus-
pended the PNF policy, although a
review of federal policy immediately
after the Yellowstone fires concluded
that the objectives of prescribed natu-
ral fire programs were sound
(Wakimoto 1990).


In the years since Yellowstone, fed-
eral fire policy has been modified
many times, with each revision fun-
damentally endorsing wilderness fire.
The most important of these, the 1995
Federal Wildland Fire Management
Policy and Program Review, changed
the nomenclature of fire management
but firmly endorsed Wildland Fire Use
for Resource Benefit (WFU) as an ap-
propriate response to natural fire. So
strong was the wording of the policy
that federal fire managers (Zimmer-


man and Bunnell 2000) concluded
that wilderness fire implementation
opportunities and accomplishments
would grow as federal agencies imple-
mented the 1995 Federal Wildland Fire
Management Policy. Another review and
update of the fire policy in 2001 directed
“wildland fire will be used…and, as
nearly as possible, be allowed to func-
tion in its natural ecological role,” and
the 10-Year Comprehensive Strategy,
developed to implement the National
Fire Plan in 2002, established a goal to
restore, rehabilitate, and maintain “fire-
adapted ecosystems.”


It seems clear that federal fire man-
agement policy strongly supports
wilderness fire. Parsons (2000), how-
ever, found that, in 1998, less than
15% of wilderness areas outside of
Alaska had fire management plans that
allowed some natural fires to burn,


leading him to conclude skeptically,
“The optimism evinced by Zimmerman
and Bunnell … is promising but must
be more fully evaluated.” Although the
years leading up to 1998 showed a pat-
tern of increasing Wildland Fire Use,
the trend has not continued. The num-
ber of acres burned through Wildland
Fire Use saw increases in 2003 and
2005, but the number of incidents of
WFU has remained relatively stable (see
figure 2).


Barriers to Implementation
For better or worse, environmental
policy in the United States largely
tends to be written in a way that al-
lows for good decisions to be made but
does not require those decisions to be
made. To the extent that WFU is
implemented, it is a direct result of the
commitment of dedicated profession-
als who are willing to take risks for
the benefit of the land. Managers face
a number of impediments, many of
which have been discussed in the
policy reviews cited above. Here, I
classify them into three groups for dis-
cussion: attitudinal, institutional, and
political barriers.


Attitudinal Barriers
Attitudinal barriers are those impedi-
ments to WFU resulting not from
policies per se, but from individuals’
beliefs. These barriers may apply to
wilderness managers themselves, but
more often, they apply to their supe-
riors, who are in positions to influence
fire use decisions. First and foremost
among these barriers is the legacy of
“suppression bias” afflicting land man-
agement agencies. Most agency
personnel are trained in the techniques
of fire suppression; they perceive them-
selves to be suppression professionals
whose job it is to put fires out, not to
let them burn. The very idea of letting
a natural fire burn may be anathema


Figure 1—Natural fire acres burned on National Park Service lands, 1967–1998. Data from Parsons (2000).


Figure 2—Number of Wildland Fire Use events on National Park Service and USDA Forest Service lands, 1994 through
October 2005.


Note: Data from 1994 to 1998 are from Zimmerman and Bunnell (2000); data from 1998 to 2005 are derived from the final Incident
Management Situation Report for each year (see http://iys.cidi.org/wildfire/). The two data sets share only 1998 in common, and because the values are
different in each data set, the number of WFU events is normalized to a common 1998 value for display.
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to them, and this bias can be an im-
pediment to wilderness fire.


Another attitudinal barrier is the
fact that wilderness managers often do
not perceive tremendous support
within their agencies. In some agen-
cies, such as the Forest Service and
Bureau of Land Management, wilder-
ness management was traditionally
relegated to “lesser” subdivisions of the
bureaucracy, such as recreation or cul-
tural resources, and not considered by
some senior managers as part of the
core mission of the agency. As a re-
sult, wilderness management, and
maintaining wilderness fire in particu-
lar, was considered “somebody else’s
job” and consequently was not sup-
ported by superiors responsible for
making WFU decisions.


One especially challenging attitu-
dinal barrier results from the sheer
difficulty of managing wilderness fire.
Whether the perceptions are of altered
ecosystems resulting from fuel build-
ups, threats of invasive plants,
presence of threatened or endangered
species, or of fragmented ownership
and the proliferation of the wildland–
urban interface, many managers
perceive the job of fire restoration as
prohibitively difficult.


Institutional Barriers
Although attitudes can prevent some
managers from considering WFU, the
dedicated manager, who understands
WFU as part of the job, can still run
into impediments and disincentives.
Institutional barriers result from pro-
cedural requirements of WFU itself and
from other forces external to wilderness
fire. An example of the former is the
additional process required by WFU. A
WFU decision requires that a sound fire
management plan (FMP) has been de-
veloped that provides for WFU. While
FMPs exist for most federal adminis-
trative units, many are out-of-date and


do not allow for WFU. Bringing an FMP
into compliance with fire policy repre-
sents extra work for the managers.
Similarly, implementation of WFU re-
quires the preparation of a Wildland
Fire Implementation Plan (WFIP) dur-
ing the fire event, which some managers
may see as “more trouble than it’s
worth.” Often, risk aversion in advance
of a fire has led to such small “burn
windows” (i.e., the envelope of fuel,
weather, and topographic conditions


tion goal; however, a change in policy
in 2003 prevented wildland fire use
events from being counted as “acres
treated,” thus removing a powerful
incentive to implement WFU (Gregory
2005). Similarly, WFU events, because
they are managed for resource benefit,
are not eligible for postfire emergency
stabilization funds. Therefore, a man-
ager who otherwise wants to restore
fire, but who is concerned about pos-
sible undesirable effects, is less inclined


There are many excellent managers distributed around
the federal agencies who support wilderness fire, but


they struggle against a culture of suppression.


inside of which WFU could be allowed)
that it is difficult even to produce an
implementable WFIP.


Another procedural barrier to
implementing WFU is the require-
ment to arrange for emergency
suppression personnel and equipment
to be on hand, should conditions
change and the fire exceed prescrip-
tion. Also, certain types of experts,
such as long-term fire analysts and fire
behavior analysts, which are not typi-
cally staffed on site, must be brought
in to help manage a WFU event.


Another type of institutional bar-
rier is disincentives (or, often, simply
the absence of incentives) to make the
WFU decision. For example, under
the National Fire Plan, agency man-
agers are under tremendous pressure
to show that they have addressed haz-
ardous fuel conditions through fuel
treatments such as prescribed fire and
thinning. The “acres treated” are re-
ported back up through the agency
and serve as a basis for determining
future budgets. Historically, WFU
acres were considered fuel treatments
and counted toward the hazard reduc-


to choose WFU because funds will not
be available to mitigate damage.


As powerful as these disincentives
are, none is as powerful as individual
exposure to liability. A fire manager
who selects the option of WFU is ex-
posing him/herself to tremendous
personal and professional risk. No one
has ever been faulted for making the
decision to suppress fire, but careers
have ended as a result of decisions to
allow fire. Until line officers are pro-
vided some limitation from
liability—and provided a formal in-
centive to support wilderness
fire—fear of professional exposure will
continue to affect fire use decision
making.


Political Barriers
Even if a manager has a positive at-
titude toward wilderness fire and
can overcome institutional barriers,
external political influences can
hinder WFU. Although the benefits
of fire have been well-known to the
scientific community for years, the
public has been slow to embrace them.
People, understandably, remain
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concerned for their safety in the
event of fire, and sensationalist
media coverage has not helped to
educate them on the nuances of fire
ecology. Recent public opinion poll-
ing has shown that  public
acceptance of fire has increased, but
managers’ perceptions of public fear
can dissuade the fire use decision.
Similarly, public concerns about
smoke, whether for nuisance or
health reasons, can translate into
political pressure to extinguish
WFU events or avoid them alto-
gether.  This  pressure can be
especially strong from communities


that depend on tour-
ism for their economic
base.
Another source of ex-


ternal pressure comes
from commercial in-
terests that oppose fire.
Particularly powerful
among them are other
“airshed consumers,”
such as agriculture or
electric power, that
depend on their abil-
ity to pollute, and see
natural fire as compet-
ing with their interests.


Because of the way air quality laws are
written, natural fire is subordinated to
these interests, and many WFU events
have been extinguished to make room
in the airshed for other sources of pol-
lution (see figure 3).


Policy Solutions
Although many of these challenges
have no easy solutions, there are some
changes that could be made relatively
quickly to improve prospects for wil-
derness fire. One of the most
important is to establish a supportive
culture within agencies. There are
many excellent managers distributed


around the federal
agencies who sup-
port wilderness fire,
but they struggle
against a culture of
suppression. Strong
statements of support
from agency leaders,
matched by support-
ive budgets, would
send a loud signal
that “It is your job!”
Directions could be-
gin with notification
that revised Land and
Resource Manage-
ment Plans should be


developed to maximize the use of fire
as a management tool, and fire man-
agement plans should be developed to
maximize the conditions under which
WFU may be implemented. Most im-
portant, though, is for managers to
know that their WFU decisions will be
supported at the top levels. Therefore,
establishment of policies limiting per-
sonal liability if the proper
decision-making process is followed is
likely to have a greater effect than any
other single change.


A complementary policy change
that is likely to have far-reaching
effects would be to provide incentives
for WFU, such as the institution of for-
mal performance measures that
encourage WFU decisions. An obvi-
ous example is to restore the counting
of WFU events as “acres treated” un-
der the National Fire Plan. Another
would be to track the proportion of
planning areas in which WFU may be
considered or the number of candi-
date ignitions that are classified as
WFU events. Of course, decisions to
implement WFU must be supported
by adequate resources for the devel-
opment of good FMPs, resources (both
personnel and budgets) to manage
WFU events, and access to emergency
stabilization money, should damage
occur during WFU events.


Another important way in which
policy can support WFU is to fund re-
search to solve the difficult challenges
of fire management. Questions remain
about appropriate “burn windows,”
effects on invasive species, quantifying
benefits, and mitigating risk to commu-
nities. Fire managers need good tools
for analyzing where and when WFU is
appropriate (see figure 4). Recent
research combining fire behavior
analysis and GIS/remote sensing has
dramatically improved our ability to
model various real-world scenarios.
Continued funding of wilderness fire


Figure 3—Smoke from a wilderness fire. Because of the way air quality laws are written,
natural fire is often subordinated to these interests, and many WFU events have been
extinguished to make room in the airshed for other sources of pollution.


Figure 4—Firefighters from the Kings Peak Fire Use Module monitoring weather on a
WFU event. WFU depends on managers who are willing to take risks for the good of the
land. Photo by Northern Arizona Type 2 Incident Management Team.
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research will help address the uncertain-
ties and resulting fears that currently
prevent managers and the public from
taking full advantage of WFU.


Policies should also support pub-
lic education about the benefits of fire
to wilderness ecosystems and to
people. Smokey Bear and other fire
prevention programs have proven the
effectiveness of public education. Simi-
lar efforts aimed at increasing public
knowledge about fire, particularly ef-
forts aimed at changing sensationalist
media coverage, could also mitigate
public fear and produce a society sup-
portive of wilderness fire. A better
understanding of fire ecology will be
necessary among the public, but es-
pecially among air quality regulators,
before policies can be developed that
simultaneously address human health
effects of smoke and sustain healthy
wildland ecosystems.


Finally, perhaps the most important
policy step that can be taken is to ad-
dress public fear through necessary
fuel treatment work in and around
communities to lower fire danger.
Only when people begin to feel safe
in their homes will they warm to the
idea of expanded wilderness fire. Re-
sources are urgently needed to support
planning and implementation of fuel


treatment on private lands where the
community protection challenge is
most acute.  IJW
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Wilderness Fire Management
in a Changing World


BY CAROL MILLER


STEWARDSHIP


Several strategies are available for reducing accumu-
lated forest fuels and their associated risks, including
naturally or accidentally ignited wildland fires, man-


agement ignited prescribed fires, and a variety of mechanical
and chemical methods (Omi 1996). However, a combina-
tion of policy, law, philosophy, and logistics suggest there is


a more limited set of fuels man-
agement activities that are
appropriate in wilderness (Bryan
1997; Parsons and Landres 1998;
Nickas 1998). Naturally ignited
wildland fires is the commonly
preferred fuels management strat-
egy in wilderness (Miller 2003),
with management-ignited pre-
scribed fire being considered in
some cases (Landres et al. 2000).
Restoring the ecological role of fire
to wilderness has proven difficult,


as the majority of lightning-caused ignitions in wilderness
are suppressed for myriad biophysical and social reasons
(Morton et al. this issue; Miller and Landres 2004; Parsons
and Landres 1998). This article discusses fire management
options currently available to managers of wilderness in the
United States and speculates how these might change with
nationally and globally important influences.


Wildland Fire Use in U.S. Wilderness
Wilderness fire managers in the United States have a range
of options for responding to unplanned (naturally or acci-
dentally caused) ignitions, and the appropriate response
should be based on ecological, social, and legal conse-
quences of the fire (USDA and USDI 2001). U.S. federal
fire policy currently distinguishes two types of wildland
fire that can result from unplanned ignitions: wildfire and
Wildland Fire Use (WFU). Wildfire is unwanted fire that


results from either human or natural causes, and the man-
agement objective is to stop the spread of the fire and
extinguish it at the least cost (USDA and USDI 2001). In
some cases, concerns about firefighter safety and suppres-
sion costs will result in a less aggressive suppression
response to a wildfire, with features of the landscape being
used to allow fire to burn within a designated area. WFU is
the management of naturally ignited wildland fires to pro-
tect, maintain, and enhance resources in predefined areas
outlined in fire management plans (USDA and USDI 2001).
The management objective is to allow fire, as nearly as pos-
sible, to function in its natural ecological role. In some cases,
certain suppression tactics might be used with WFU to pro-
tect life, property, or specific values of concern. Recently,
there has been discussion about effectively dissolving the
distinction between wildfire and WFU, and managing all
wildland fires with an appropriate management response
(AMR) (USDA and USDI 2005c).


The use of naturally ignited wildland fires to achieve
resource objectives on federal lands began in the 1960s
(Aplet, this issue). At that time, these fires were called Pre-
scribed Natural Fires (PNFs); a policy change in 1995
introduced the new terminology of Wildland Fire Use
(WFU). Since the early 1970s, when policies were first
implemented to use natural ignitions, well over 1 million
acres (404,858 ha) have been allowed to burn by either
PNF or WFU in national parks and national forests, with
the vast majority of PNF or WFU occurring within desig-
nated wilderness. Over the past 35 years, WFU has been
implemented with varying degrees of success in wilderness.
In recent years there has been increased application, and
the expectation by managers is that it will continue to in-
crease (Miller and Landres 2004). There is also increasing
application of WFU outside wilderness, and a significant
portion of the total area burned by WFU during the fire
season of 2005 occurred outside designated wilderness.


Carol Miller.
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Information collected through tele-
phone and email interviews in 2003
indicate that at least 29% of wilderness
units in the United States have the neces-
sary authorization for WFU in approved
land and resource management plans
(LRMPs) and fire management plans
(FMPs) (unpub. data) (see figure 1). The
percentage of areas with authorization for
WFU has likely increased in the past two
years as the FMP process has continued
(e.g., USDA and USDI 2005b). Further-
more, all federal lands in Alaska have
strategies equivalent to WFU, but the ter-
minology of WFU is not necessarily used.
More than half of the wilderness units in
Alaska have a written FMP that explicitly
allows WFU, but those that don’t are not
included in the 29% figure.


Not surprisingly, there is a tendency
for managers of larger wilderness areas
to have the WFU option (see figure 2).
Because fires are more likely to escape
from a smaller wilderness area, local and
regional staff may consider WFU an
infeasible strategy in those smaller areas,
and WFU is less likely to be authorized
in the plans. Oftentimes, the consider-
able effort involved with revising and
updating a plan is not seen as worthwhile
if there is little opportunity for WFU.


However, even in many wildernesses
where the fire management plan allows
for WFU, the majority of lightning ig-
nitions are suppressed (Morton et al.,
this issue). Where the potential for fire
to escape the wilderness boundary is
high and when fire behavior can be
expected to be erratic or of high inten-
sity, managers may feel less comfortable
making the WFU decision (Miller and
Landres 2004; Doane et al. 2005). Fur-
thermore, there is an inherent
difference in the longevity of a typical
suppression fire versus a WFU event.
Suppression fires typically have a life-
time of days or a couple of weeks,
whereas the WFU decision requires
commitment by a manager to living


with that fire—along with any changes
in resources or weather—for the re-
mainder of the fire season.


Forces of Change
To anticipate the future of WFU in U.S.
wilderness, one needs to consider the
dynamic human and ecological environ-
ments within which any wilderness area
resides. Many factors can be expected to
restrict or expand the range of options
available to fire managers, but two of the
strongest influences will likely be human
development patterns and climate.


Rural areas, particularly in the west-
ern United States, have seen dramatic
increases in human populations dur-
ing the past few decades. Much of this
increase has resulted in the creation and
expansion of the wildland-urban inter-
face (WUI), where wildland vegetation
and houses intermingle (Radeloff et al.
2005). As housing densities increase
and the WUI continues to expand, the
potential threats to life and property
from wildland fire increase (Hammer
et al. 2004). Where WFU is not yet an
option, the continued expansion of the
WUI casts serious doubt on whether


revisions of management plans will ever
authorize the strategy. Where WFU is
already an option, wilderness fire man-
agers will find it increasingly difficult
and costly to mitigate the risks posed
by WFU. The result could be fewer
decisions to exercise the WFU option.


The impact of encroaching human
development will be felt most intensely


Figure 1—Status of authorization for WFU in US wilderness areas.


Figure 2—Size distribution of wilderness units with the necessary authorization for WFU in approved LRMPs and FMPs
compared to size distribution of all wilderness areas.
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by managers of smaller wilderness ar-
eas, where there is a higher likelihood
of fires escaping. Managers of wilder-
ness with certain shapes and geographic
orientations will also face additional
challenges. For example, wilderness
areas situated along mountain ranges
in the western United States are typi-
cally oriented north-south, as are the
adjacent populated valleys. This orien-


tation is problematic for the fire man-
ager because the prevailing wind
direction—which influences direction
of fire spread—is west-east. In these
kinds of settings, the decision to imple-
ment WFU may be especially difficult.


Forecasts about future climate in-
clude warmer temperatures in winter
and summer, with an unprecedented
rate of warming (IPCC 2001). This is
likely to lead to increased drought,
longer fire seasons, and more area
burned (McKenzie et al. 2004). Snow-
melt will occur earlier at high elevations,
bringing more area within a wilderness
into the fire season for a longer period
of time. All of these forecasted changes
will compound the challenges currently
faced by wilderness managers. Wilder-
ness managers may find it more difficult
to handle the increased load of fire ac-
tivity that can be expected under a future
climate. Longer fire seasons will require
longer-term commitments to managing
a WFU, potentially stretching the com-
fort level of many managers. Fire
intensities and spread rates increase with
dry conditions (Catchpole et al. 1998).
If WFU decisions are limited now by


concern over expected behavior and
risk of escape, managers may become
even more reluctant to make the
WFU decision in a warmer and drier
climate. Finally, under drier condi-
tions, we can expect individual fires
to be larger, and perhaps more often
spread out of a wilderness.


The Prescribed Fire Option
Because of the risks involved, WFU
may not be feasible in all wildernesses
(Parsons 2000), and in such cases,
management-ignited prescribed fire
may be a viable option (see figure 3).
Changes in housing development pat-
terns and climate that present increased
challenges for the application of WFU
may make prescribed fire an attractive
option to wilderness managers (see
figure 4). However, for philosophical,
ecological, and practical reasons, the
use of prescribed fire in wilderness will
likely be limited. Philosophically, pre-
scribed fire represents a manipulation
that is inconsistent with the “untram-
meled” intent of wilderness described
in the 1964 Wilderness Act (Nickas
1998). Ecologically, prescribed fires
may not be an adequate substitute for
natural fire (Baker 1994). Finally, pre-
scribed fire will not be a practical option
for many wilderness areas that are typi-
cally difficult and costly to access.


The implementation of prescribed
fire in wilderness is fundamentally dif-
ferent from WFU implementation. To
meet the requirements of the 1969
National Environmental Policy Act,
prescribed fires must undergo some
form of public review, but this review
can be done on a case-by-case basis and
so prescribed fire use does not have to
be approved in the LRMP or FMP. Even
so, as of 2003, 42% of wilderness units
had the authorization for prescribed fire
explicit in their management plans.
This is probably because many wilder-
ness fire managers do not feel


Figure 3—Because of the risks involved, WFU may
not be feasible in all wildernesses, and in such cases,
management-ignited prescribed fire may be a viable
option. Photo by U.S. Forest Service.


Figure 4—The impact of encroaching human development will be felt most intensely by managers of smaller wilderness
areas, where there is a higher likelihood of fires escaping. Photo by U.S. Forest Service.
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comfortable conducting prescribed
burns in wilderness unless the fire man-
agement plan explicitly prescribes it.


Conclusion
How we steward wilderness fire in a
changing environment requires that
we recognize our management options
may be changing. The combination of
increasing development and a warmer
climate is likely to make the decision
to implement WFU more difficult in
the future. It is more important than
ever for the wilderness management
community to fully exploit available
options now. Management actions
taken today will influence the range
of options that will be possible in the
future, widening or narrowing the fu-
ture decision space for WFU.


The option of WFU needs to be
made available in many areas where it
doesn’t currently exist. In many cases,
this requires not only the revision and
update of FMPs, but also revision of
LRMP. The recent trend in fire man-
agement planning efforts of extending
the WFU option to lands outside wil-
derness, especially in the western
United States, will improve the ability
of managers to more fully realize WFU
objectives. In many cases, improved
cooperation across agencies will also
be necessary. The management flex-
ibility of allowing a WFU fire to cross
political boundaries essentially in-
creases the effective size of wilderness
and makes it easier for a wilderness
manager to make the WFU decision.


Where WFU is already an option,
managers need support and incentives
for implementation (Aplet, this issue).
Fire management decisions made to-
day have great potential to keep future
management options open because
today’s fires can serve as tomorrow’s
strategic firebreaks on the landscape.
Increasing the implementation of WFU
will mean helping managers overcome


some of the barriers and disincentives
for WFU (Doane et al. 2005).


WFU is arguably one of the most ef-
fective fuels management strategies we
have, but it needs to be integrated with
other fuels management strategies on
surrounding lands, and in some cases,
in wilderness. As WFU becomes more
difficult to implement, wilderness man-
agers will need to identify if, when, and
where WFU needs to be supplemented
with prescribed fire or other fuel ma-
nipulations. As such, we can expect the
debate about when and where pre-
scribed fire is appropriate in wilderness
to intensify in the future. Although this
debate may not be easily resolved, it will
play a key role in shaping future stew-
ardship of wilderness.  IJW
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research will help address the uncertain-
ties and resulting fears that currently
prevent managers and the public from
taking full advantage of WFU.


Policies should also support pub-
lic education about the benefits of fire
to wilderness ecosystems and to
people. Smokey Bear and other fire
prevention programs have proven the
effectiveness of public education. Simi-
lar efforts aimed at increasing public
knowledge about fire, particularly ef-
forts aimed at changing sensationalist
media coverage, could also mitigate
public fear and produce a society sup-
portive of wilderness fire. A better
understanding of fire ecology will be
necessary among the public, but es-
pecially among air quality regulators,
before policies can be developed that
simultaneously address human health
effects of smoke and sustain healthy
wildland ecosystems.


Finally, perhaps the most important
policy step that can be taken is to ad-
dress public fear through necessary
fuel treatment work in and around
communities to lower fire danger.
Only when people begin to feel safe
in their homes will they warm to the
idea of expanded wilderness fire. Re-
sources are urgently needed to support
planning and implementation of fuel


treatment on private lands where the
community protection challenge is
most acute.  IJW
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Science and Research 


Ecological Manipulation in Wilderness-- 
An Emerging Management Dilemma 


by David N. Cole 


 


[Editor's Note: A U.S. wilderness leader's thoughts about the dilemma of whether to 
manipulate wilderness to maintain pristine conditions, or whether unmanipulated 
conditions are more desirable. IJW looks forward to providing a forum for David 
Cole's call for more ideas and debate. --John C. Hendee] 


Abstract: The 1964 Wilderness Act contains at least three conflicting 
goals: preservation of natural or pristine conditions, avoidance of 
intentional ecological manipulation, and provision of opportunities for 
use. As anthropogenic disturbance of wilderness intensifies, managers 
must increasingly face the dilemma of choosing between the goals of 


restoring pristine conditions and 
avoiding conscious manipulation of 
ecosystems. At the crux of this 
dilemma are questions about the 
value of wilderness as a reference 
area or baseline and what wilderness 
should provide a reference to. 
Several compromise approaches with 
the potential for partial resolution of 
this dilemma are offered but more 
ideas and debate are needed. 


PASSAGE IN THE UNITED STATES OF THE WILDERNESS ACT OF 1964 
presented federal land managers with the challenge of mazimizing a 
number of different wilderness values. Wilderness is important for at 
least three reasons. These wildlands are needed to protect examples 
of natural ecosystems and the diversity of life those ecosystems 
harbor (Noss 1991). They are also important as scientific reference 
areas or baselines-unmanipulated, pristine ecosystems that can be 
compared with the intentionally manipulated ecosystems that 
dominate most landscapes (Franklin 1987). Finally, wilderness is 
important for the recreational, spiritual, and other human values that 
derive from the use and existence of wilderness (Lucas 1973).  







Conflicting Wilderness Goals  
and Management Dilemmas 


These three sets of values are reflected in three different management 
goals established by the 1964 Wilderness Act. One goal is to preserve 
lands "in their natural condition" (Sec. 2a). Definitions of naturalness 
vary but the concept is most often equated with pristineness and 
defined by conditions that are similar to what would have existed in 
the absence of post-aboriginal humans (Wagner et al. 1995). In this 
paper I will refer to such conditions as "pristine," although this does 
not imply lack of influence by aboriginal humans or that future 
conditions should not diverge from the past as the natural processes of 
geologic, climate, and evolutionary change continue. 


In Sec. 2c, wilderness is defined as "an area where the earth and its 
community of life are untrammeled by man." Untrammeled means 
uncontrolled, unconfined, not restrained. So a second goal--also 
related to the concept of naturalness--is to protect some lands from 
human control, from conscious, active, intentional manipulation. The 
third goal is to provide a variety of public benefits that derive from use 
of wilderness--"the public purposes of recreational, scenic, scientific, 
educational, conservation, and historical use" (Sec. 4b). 


I believe the task of wilderness management is largely to optimize 
trade-offs between these three goals. Conflict between goals creates 
dilemmas that wilderness managers need to resolve. So far, most 
attention has been devoted to the dilemma arising from the conflict 
between use of wilderness, particularly for recreation, and 
preservation of natural conditions. 


Burgeoning recreation use, particularly during the 1960s, made many 
aware of the impacts that recreationists can inflict on natural 
ecosystems, such as eroded trails and denuded campsites (e.g., 
Frissell and Duncan 1965). Managers had to decide whether to curtail 
beneficial usesÑsuch as recreationÑor allow those uses to adversely 
affect natural conditions. This dilemma has typically been resolved by 
compromising both goals to some extent. Recreation is often restricted 
but still allowed (Lucas 1990), and wilderness ecosystems are 
impacted but not at the scale where their integrity or diversity is 
seriously affected (Cole 1990). In many wildernesses, "limits of 
acceptable change" (Stankey et al. 1985) have been established that 
formally define the tradeoff between recreation use and preservation 
goals. Other internal uses (e.g., scientific study and livestock grazing) 
are also typically restricted but not disallowed. 







Manipulation of Vegetation,  
Genes, and Populations 


Internal uses, however, are not the only threat to wilderness 
conditions. Wildernesses are also adversely affected by what goes on 
around them (Cole 1994). Wilderness boundaries are permeable to 
external influences that would ideally be kept out of wilderness (e.g., 
air pollution and exotic species) and at least somewhat impermeable 
to the natural flow of disturbance agents (e.g., fire) and wide-ranging 
species. As managers begin to deal with threats that are less easily 
controlled than internal use, new and complex questions arise. The 
evolution of fire management in wilderness provides an illustrative 
example. 


Initially, of course, fire was considered to be an enemy, and 
everything possible was done to keep it from destroying wilderness. 
The strategy was to defend the wilderness perimeter, to keep the 
disturbance (i.e., fire) out. As it became increasingly clear that the real 
disturbance agent was not fire itself--but the suppression of fire--this 
strategy of defending the wilderness perimeter was simply turned 
around. Fire suppression was to be kept out of the wilderness. Natural 
ignitions were to be allowed to burn where possible (Parsons et al. 
1986). 


In many wildernesses, however, a policy allowing most natural 
ignitions to burn is not sufficient to restore natural conditions. Natural 
ignitions within wilderness may occur too infrequently. Many 
wildernesses are adapted to unusually frequent fires--the result of 
aboriginal burning (Arno 1985). Others are typically burned in fires 
that ignite outside wilderness, where they are suppressed these days. 
In many cases, fires are only allowed to burn when flammability is 
low; many fires are put out if they start during the time of year when 
they normally burn. In other cases, fire suppression has already 
resulted in such high fuel buildups that natural ignitions would result in 
fires that burn more catastrophically than is thought to have occurred 
in the past (Kilgore 1987). For all these reasons, it is becoming 
increasingly clear that restoration of pristine conditions and processes 
will usually require active intervention--human ignitions and perhaps 
some pre-burn manipulation of fuels and vegetation. But is conscious 
ecosystem manipulation desirable? 


Restoration of natural fire is not the only management issue for which 
questions about the desirability of manipulation have surfaced. Exotic 
species have and are spreading across wilderness lands. The exotic 







disease, white pine blister rust, is decimating whitebark pine 
populations in the northern Rockies (Keane et al. 1994). Severe 
whitebark mortality could seriously affect grizzly bear populations, 
which depend on whitebark seeds for a significant proportion of their 
diet (Mattson et al. 1991). One way to compensate for this impact is to 
breed and plant rust-resistant whitebark pines (Hoff and Hagle 1990). 
Is this sort of manipulation of genes and populations desirable in 
wilderness? 


The Dilemma of  
Ecological Manipulation 


As we enter the 21st century, the foremost challenge facing wilderness 
managers is likely to be the dilemma posed by the conflict between 
the goal of preserving conditions as they would be in the absence of 
anthropogenic disturbance and the goal of avoiding conscious 
manipulation of wilderness ecosystems. Managers will increasingly be 
forced to decide which of the two aspects of naturalness--pristine 
conditions or unmanipulated conditions--should be given preeminence. 
They will have to determine whether or not it is desirable to 
intentionally manipulate ecosystems for the purpose of restoring more 
pristine conditions.  


At the crux of this dilemma are 
questions about the value of 
wilderness as a reference area or 
baseline and what wilderness should 
provide a reference to. The ideal 
reference area would be wilderness 
that is both pristine and 
unmanipulated. Unfortunately, this is 
not an option, although the framers of 
the 1964 Wilderness Act and most 
scientists of the time probably failed to 
realize this. 


We can have wilderness that is close 
to pristine, although it would still be 
somewhat altered by anthropogenic 
disturbance. However, to compensate 
for anthropogenic disturbance and to 


re-create more pristine conditions, managers would have to actively 
manipulate wilderness ecosystems. Eventually, given the 
pervasiveness of human influence, aggressive pursuit of this approach 







would result in the manipulation of all wilderness ecosystems. At that 
point, ironically, all wilderness ecosystems would be artificial 
constructs to some extent--conscious reconstructions of what humans 
think is natural (Graber 1995). 


Manipulated wilderness would be useful as a reference for comparison 
with highly altered landscapes (e.g., managed forests and agricultural 
systems). Its value for this purpose would be determined largely by 
the skill managers bring to the definition of pristine conditions and the 
implementation of prescriptions that re-create these conditions. 
However, it would be impossible to evaluate the success of these 
prescriptions and adjust management accordingly. All wildlands would 
be consciously constructed artifacts, so there would no longer be any 
examples of unmanipulated ecosystems to serve as reference areas. 
Ecosystem manipulations in wilderness would become experiments 
without controls. 


Alternatively, we can have wilderness that is unmanipulated but 
substantially disturbed. Taking this approach, managers would actively 
attempt to keep direct anthropogenic disturbances (e.g., exotic species 
and fire suppression) out of wilderness, but they would avoid active 
ecosystem manipulation within wilderness. The result would be 
wilderness ecosystems that diverge, perhaps substantially, from their 
projected pristine state. These wildernesses would be useful as 
reference areas for comparison to manipulated ecosystems, both 
within and outside of wilderness. They would provide controls for 
interventions within wilderness and provide scientists with a place to 
monitor the dynamics of unrestrained ecosystems. Many, however, 
would be poor examples of pristine ecosystems. 


Management Options: 
Pristine, Unmanipulated,  


or a Combination? 


My argument, in short, is that the goal of naturalness implies the 
desirability of wilderness ecosystems that are both pristine and 
unmanipulated, but these ecosystem states are to some extent 
mutually exclusive. So what are 21st century wilderness managers to 
do? I believe that some compromise between pristine and 
unmanipulated conditions is the best approach. The extreme of doing 
everything possible to approximate pristine conditions cannot be 
afforded over the large acreages required, even if this approach was 
deemed desirable. As Vale (1987) points out, such intensive 
manipulation, because it would require conspicuous human presence, 







would also conflict with recreation use goals. The extreme of no 
intervention anywhere--while inexpensive in the short-term--seems 
equally undesirable because the integrity of many wilderness 
ecosystems will inexorably degrade in the face of increased human 
disturbance. 


Acceptable Restorations 


One compromise option is to distinguish, either generally or on a case-
by-case basis, between acceptable restorations and interventions that 
are too manipulative. Criteria useful in evaluating the acceptability of a 
restoration might include, 1) characteristics of the disturbance (e.g., 
areal extent, persistence, etc.), 2) characteristics of what is being 
restored (e.g., its rarity, vulnerability, irreplacability, etc.), and 3) 
characteristics of the intervention itself (e.g., its complexity, likely side 
effects, etc.). It might be decided, for example, that campsite 
restorations and chemical treatment of exotics within localized areas 
are generally acceptable because they only affect small sites that are 
not particularly unique, and they are unlikely to have far-reaching and 
unpredictable side effects. 


This approach holds promise for distinguishing between controversial 
and noncontroversial restorations. It is less useful for making decisions 
about the appropriateness of controversial restorations. The problem is 
that characteristics that make a restoration beneficial in terms of 
increasing naturalness also make a restoration risky in terms of having 
widespread, unpredictable, and perhaps unnatural effects on highly 
valued or rare ecosystem components.  


One potential outcome of this approach is that all wilderness 
ecosystems eventually become manipulated to a moderate degree. 
This approach to compromise is analogous to that taken, with some 
success, to resolve the use vs. preservation dilemma. When applied to 
the dilemma of pristine vs. unman- ipulated conditions, this approach 
has a major drawback. Wilderness lands would not provide good 
examples of either pristine conditions or unmanipulated conditions. 
Where controversial restorations are considered, a zoning approach to 
compromise might be preferable. 


Interwilderness Zoning 


One zoning option is to actively manipulate some wildernesses to 
approximate pristine conditions, while leaving other wildernesses 
essentially unmanipulated. This approach might optimize the value of 







wilderness as a baseline because some areas could serve as examples 
of pristine conditions while others could serve as examples of 
unmanipulated conditions. The knowledge obtained from studies of 
unman- ipulated wilderness could allow for adaptive management of 
the more intensively manipulated wildernesses. 


Botkin (1990), who argues the need for these two types of designated 
wilderness, also points out that the need for intervention decreases as 
wilderness size increases. Larger wildernesses are more effectively 
buffered from surrounding influences and more capable of functioning 
independent of surrounding lands. Therefore, unmanipulated 
wildernesses would probably be selected from the larger wildernesses 
in the country. 


The Selway-Bitterroot Wilderness in Idaho, for example, is one of the 
largest wildernesses in the country at 1,337,681 acres. It has a policy 
of allowing most natural ignitions to burn, but has not yet been 
intensively manipulated. Brown et al. (1994) estimate that the annual 
area burned by natural ignitions in a portion of the Selway-Bitterroot is 
about 60% of the annual area burned prior to settlement. More of the 
area could be burned and conditions might be closer to pristine if a 
program of fuel reduction and management ignitions was instituted, 
but these manipulations would compromise the value of the Selway-
Bitterroot as an unmanipulated reference area. Since the Selway-
Bitterroot remains relatively pristine even without active manipulation 
it might be a good candidate to remain unmanipulated. 


Avoiding manipulation is not even a realistic option in small wilderness 
areas such as the 13,660-acre Big Gum Swamp in Florida. Here, fires 
historically burned through pine/wiregrass ecosystems every 3 to 5 
years (Christensen 1978). Natural ignitions were infrequent but fire 
frequency was high because fires burned unencumbered over huge 
areas. Today, developed lands surround this small wilderness so fires 
never burn into the wilderness. Consequently, the only feasible source 
of frequent fire is management ignition. Without frequent fire, 
vegetation composition and structure change quickly and dramatically 
across the entire wilderness, fuels build up greatly, and the potential 
for catastrophic fire increases. Since little semblance of pristine 
conditions is possible without intervention, this small wilderness is a 
likely candidate for intentional manipulation. In fact, management 
ignitions have been used to burn most of the land in this wilderness in 
the past several years. 


Intrawilderness Zoning 







Another zoning option would be to manipulate some portions of a 
wilderness while leaving other portions unmanipulated. Manipulations 
might be confined to the most profoundly altered parts of the 
wilderness or perhaps to the wilderness periphery. With this approach, 
decisions would be made during management planning for individual 
wildernesses. This avoids the problems inherent to interwilderness 
zoning, where regional or national planning is required. 


Conclusions 


In the near future, management action (or inaction) will increasingly 
exert a significant influence on the long-term value of wilderness. 
Managers may continue to allow wilderness conditions to diverge from 
a pristine state by electing not to pursue active manipulation. Or they 
may compromise our future ability to monitor the effects of human 
actions by intentionally manipulating the last of our wildlands. Neither 
option is attractive. Clearly there is need for active restoration in 
wilderness management, but its extent and magnitude needs to be 
more intensely debated. The first step is recognition that there is a 
conflict between the goals of pristine and unmanipulated conditions. 
The primary purpose of this paper has been to increase awareness of 
this emerging dilemma. Once this conflict is recognized, the pros and 
cons of alternative approaches needs to be described. Then, decisions 
need to be made about where and when manipulation is desirable and 
whether there is any value to a zoning approach. Until these decisions 
are made (and even after they are made) it is important to approach 
wilderness restoration with more humility than hubris. For restoration 
to be successful, managers must specify desirable (i.e., natural) 
conditions. This is no simple task, judging from the minimal progress 
made in defining desired conditions during the 30 years since passage 
of the 1964 Wilderness Act. However, this task is much simpler than 
prescribing and implementing the interventions that will bring about 
desired changes in ecosystems, without causing undesirable and 
unanticipated changes elsewhere. As Frank Egler (1977) observed, 
"Ecosystems are not only more complex than we think, but more 
complex than we can think." With this in mind, we should be cautious 
about consciously manipulating the last of our wildlands--even if 
manipulation is the only way to restore natural conditions. IJW
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MINIMUM REQUIREMENTS DECISION GUIDE

Process Outline


Step 1: Determine if any administrative action is necessary

First, describe the situation that may prompt action and describe why it is a problem or issue.


Then, answer the following questions to determine if administrative action is necessary in wilderness:


A.  Options Outside of Wilderness - Is action necessary within wilderness ?

B.  Valid Existing Rights or Special Provision of Wilderness Legislation - Is action necessary to satisfy valid existing rights or a special provision in wilderness legislation (the Wilderness Act of 1964 or subsequent wilderness laws) that allows consideration of the Section 4(c) prohibited uses?  

C.  Requirements of Other Legislation - (ESA, ARPA, NHPA, Dam Safety Act, Clean Air Act, etc.) - Is action necessary to meet the requirements of other laws?

D.  Other Guidance - Is action necessary to conform to direction contained in agency policy, unit and wilderness management plans, species recovery plans, or agreements with tribal, state and local governments or other federal agencies?


E.  Wilderness Character - Is action necessary to preserve one or more of the qualities of wilderness character including: untrammeled, undeveloped, natural, outstanding opportunities for solitude or a primitive and unconfined type of recreation, or unique components that reflect the character of this wilderness area? 


F.  Public Purposes of Wilderness - Is action necessary to support one or more of the public purposes for wilderness (as stated in Section 4(b) of the Wilderness Act) of recreation, scenic, scientific, education, conservation, and historical use?

Step 1 Conclusion: Is Administrative Action Necessary?  

If action is necessary, proceed to Step 2 to determine the minimum activity which least impacts the wilderness resource and character.


Step 2:  Determine the minimum activity

A.  Description of Alternative Action - For each alternative, describe what methods and techniques will be used, when the action will take place, where the action will take place and what mitigation measures are necessary.  

Alternatives considered should include one with the use of the suggested prohibited equipment or facilities, one with none of the Section 4 (c) prohibitions, and, if possible one with a mix of prohibited and non-prohibited uses.  Alternatives should be “feasible” and creative.


B. Alternative Comparison - For each alternative, describe effects based on:


· Wilderness Character 

· Untrammeled


· Undeveloped

· Natural

· Outstanding Opportunities for Solitude or a Primitive and Unconfined Type of Recreation

· Heritage and Cultural Resources

· Maintaining Traditional Skills

· Special Provisions

· Safety of personnel, visitors, and contractors


· Economics and Time Constraints

· Additional wilderness-specific Criteria.


· Include mitigation (timing, location, frequency, design standards, etc.)

Step 2 Decision:  What is the Minimum Activity?


· Identify the selected alternative.

· Describe the rationale for selecting this alternative, based on law and policy criteria.

· Describe any monitoring and reporting requirements. 

Approvals and NEPA analysis - Follow agency guidelines.

Reporting – Follow agency requirements

Refer to the MRDG Overview, Instructions, and Worksheets for more information.
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WILDERNESS CHECKLIST  
FOR 


 FIRE MANAGEMENT PLANS 
 
 
PURPOSE: The purpose of this document is to provide wilderness managers with a 
checklist of topics, issues and concerns to consider when reviewing Fire Management 
Plans (FMP).  The checklist is divided into two parts. 


Part I provides a list of items gathered from a national and regional review of topics and 
concerns deemed important to address in the FMP.  More specific local topics and 
concerns should also be added to meet individual wilderness needs. 


Part II provides a list of pre-planning elements to consider for successful fire 
management in conjunction with the FMP. 


 


PART 1: 


SECTION I (Introduction) 
1. WILDERNESS ACT (P.L. 88-577): Is the FMP consistent with or does the FMP 
specifically cite the relevant statutes from the Wilderness Act of 1964 or subsequent 
wilderness legislation? 
Wilderness defined: 


• “…affected primarily by the forces of nature…”  
• “…man’s work substantially unnoticeable…” 


Section 2 (a) 
• “... administered… in such a manner as will leave them unimpaired...  
• “provide for the protection of these areas, the preservation of their wilderness 


character.” 
Section 2 (c)  


• undeveloped federal land retaining its primeval character and influence 
without permanent improvements or human habitation 
• managed so as to preserve natural conditions 
• generally appears to have been affected primarily by the forces of nature 
• imprint of man’s work substantially unnoticed 


Section 4 (d)  
“…such measures may be taken as necessary in the control of  fire … subject to such 
conditions as the Secretary deems desirable.” 
 
2. WILDERNESS POLICY: Does the FMP specifically cite the relevant policy direction 
for fire in wilderness from Forest Service Manual (such as the natural role of fire and 
prescribed fire)?  
 


SECTION II (Relationship to LRMP and Fire Policy) 


 1





WILDERNESS CHECKLIST 



FOR



 FIRE MANAGEMENT PLANS



PURPOSE: The purpose of this document is to provide wilderness managers with a checklist of topics, issues and concerns to consider when reviewing Fire Management Plans (FMP).  The checklist is divided into two parts.



Part I provides a list of items gathered from a national and regional review of topics and concerns deemed important to address in the FMP.  More specific local topics and concerns should also be added to meet individual wilderness needs.



Part II provides a list of pre-planning elements to consider for successful fire management in conjunction with the FMP.


PART 1:



SECTION I (Introduction)



1. WILDERNESS ACT (P.L. 88-577): Is the FMP consistent with or does the FMP specifically cite the relevant statutes from the Wilderness Act of 1964 or subsequent wilderness legislation?



Wilderness defined:


· “…affected primarily by the forces of nature…” 


· “…man’s work substantially unnoticeable…”


Section 2 (a)


· “... administered… in such a manner as will leave them unimpaired... 


· “provide for the protection of these areas, the preservation of their wilderness character.”



Section 2 (c) 


· undeveloped federal land retaining its primeval character and influence


without permanent improvements or human habitation



· managed so as to preserve natural conditions



· generally appears to have been affected primarily by the forces of nature



· imprint of man’s work substantially unnoticed


Section 4 (d) 



“…such measures may be taken as necessary in the control of  fire … subject to such conditions as the Secretary deems desirable.”


2. WILDERNESS POLICY: Does the FMP specifically cite the relevant policy direction for fire in wilderness from Forest Service Manual (such as the natural role of fire and prescribed fire)? 


SECTION II (Relationship to LRMP and Fire Policy)



3. FOREST PLAN LANGUAGE: Does the FMP cite the appropriate language from the Land and Resource Management Plan that addresses the natural role of fire and considers the full range of management responses? 



Note: If the LRMP does not address the natural role of fire in wilderness and consider the full range of management responses, a revision may be necessary. 



4. DESIRED CONDITION: Does the FMP have goals for fire in wilderness consistent with the desired condition in the LRMP and the WA?  Congress defined wilderness as undeveloped landscapes that are preserved and protected in their natural conditions with the least amount of human influence or control and to allow fire to play, as nearly as possible, its natural role in wilderness.  Therefore, the goal of fire management in wilderness is best achieved when the affects of the fire as a natural agent are observed and not the affects of fire management activities.



Additionally, does the FMP address the desired outcome to preserve natural conditions so that the wilderness generally appear to have been affected primarily by the forces of nature with the imprint of human work substantially unnoticeable?  



SECTION III (Wildland Fire Management Strategies)



5. MULTI-JURISDICTION: Does the FMP address multi-jurisdictional issues and coordination needs to facilitate appropriate wilderness fire management?


SECTION IV (Fire Management Components)



6. ASSIGN A RESOURCE ADVISOR: Does the FMP require assignment of a Wilderness Resource Advisor (WRA) to wilderness fires under the Delegation of Authority letter? 



7. FIRE MANAGEMENT ACTIVITIES: Does the FMP address the objective to conduct all fire management actions in wilderness in a manner compatible with overall wilderness management objectives?  Give preference to using methods and equipment that cause the least: (1) alteration of the wilderness landscape, (2) disturbance to the land surface, (3) disturbance to visitor solitude, (4) reduction of visibility during periods of visitor use, and (5) adverse effect on other air quality related values (FSM 2324.23). 



Note:  Items (4) and (5) above can be misleading. Smoke from natural fire does not constitute pollution or adverse impact to visibility.  Natural fires should not be limited to protect visibility in wilderness and natural smoke, by definition, does not adversely affect any AQRV. Impacts to human health (NAAQS), such as smoke from a prescribed fire, must be addressed.



8. MINIMUM IMPACT STRATEGIES AND TACTICS (MIST): Does the FMP address MIST guidelines specific to your wilderness?  For example, the Washakie Wilderness MIST specifically addresses grizzly bear concerns. Additionally, does the FMP or MIST address the applicable Leave No Trace (LNT) principles and does it specifically state how to employ LNT techniques for hiking, camping, campfires, human waste and other concerns including respecting wildlife and visitors? Example-Forest Specific MIST


9. MINIMUM REQUIREMENT PROCESS: Does the FMP recognize that fire management related exceptions for temporary roads or structures, or use of motorized equipment or mechanical transport must be (1) the necessary and required action for administration of wilderness, and (2) the action that has the least adverse effects on wilderness as directed in the Wilderness Act, Section 4(c)?  Does the FMP utilize a Motorized –Mechanical Evaluation and Approval Process? 


Notes: Section 4 (d) (1) of The Wilderness Act allows for “measures to be taken as may be necessary” in the control of fire…” 



The minimum requirement concepts should be incorporated into fire management planning just as MIST is in fire management activities. 



The Minimum Requirement Decision Guide is appropriate for use when planning prescribed fire projects. 


10. BURNED AREA EMERGENCY REHABILITATION (BAER): Does the FMP address the objectives for conducting BAER in wilderness?  BAER is only allowed in wilderness if (1) necessary to prevent an unnatural loss of the wilderness resource or (2) to protect life, property, and other resource values outside of wilderness.  Normally use hand tools and equipment to install selected land and channel treatments (FSM 2323.43b) 



11. RESOURCE CONSTRAINTS: Does the FMP (Wilderness Polygon) address specific wilderness resource concerns such as fire management effects to wilderness, heritage, wildlife, fisheries, hydrology, soils, invasive species, TES, and other issues unique to the wilderness? Does the FMP address concerns related to Outfitter and Guide operations, recreation, and public safety?



Note: It is important to make a distinction between concerns about fire management activities vs. the effects of natural fire on the biological, physical and social components of the wilderness resource. 



12. IMPROVEMENTS: Does the FMP (Wilderness Polygon) list improvements such as grazing allotments fences, administrative sites, bridges, stock tanks, etc. Does the FMP provide objectives for these improvements during fire management activities?



13. WATER LOCATIONS: Does the FMP (Wilderness Polygon) identify water sources inside wilderness that are to be avoided for water dips?


14. HELISPOTS and FIRE CAMPS: Does the FMP (Wilderness Polygon) identify helispots outside of wilderness (as directed in FSM 2324.23) and spike camps outside of wilderness, whenever feasible (FSM 2324.23.5)?



Note: It is not always feasible to locate helispots and fire camps outside wilderness. Identify appropriate locations inside wilderness during pre-planning (see Part II. 1.).



15. FMP REVIEW AND REVISION: Does the FMP identify a wilderness staff role for review and revision of the FMP annually as stated in Element #1(Fire) of the Chief’s 10-Year Wilderness Stewardship Challenge?  


16. LINE OFFICER APPROVAL:  Does the FMP (Wilderness Polygon) list the line officer’s delegation level for the approval of motorized or mechanical use per FSM direction (see chart below)?  



Note: Some Regions have delegated the authority for motorized and mechanical approval for emergencies to the District Ranger level. Fire Use is considered an emergency (Wildland Fire Use Implementation Procedures Reference Guide, May 2005)


			Motorized/Mechanical Request


			Authorization for



Non-Emergency


			Authorization for Emergency





			Chainsaws, Pumps


			Regional Forester


			Forest Supervisor





			Helicopters-Fixed Wing



· Retardant Delivery



· Bucket Work



· Personnel Shuttle


			Regional Forester


			Forest Supervisor





			Transport & supply by aircraft, air drop & mechanical transport


			Regional Forester



(2326.1)


			Forest Supervisor





			Helispot Construction


			Regional Forester


			Forest Supervisor





			Motor Vehicle


			Regional Forester


			Forest Supervisor





			Tractors (Heavy Equipment)


			Regional Forester


			Regional Forester





			Prescribed Fire in Wilderness


			Regional Forester


			Forest Supervisor





			BAER projects in Wilderness


			Regional Forester (2323.04c.11)


			Forest Supervisor








PART II:



Gathering the following information before a fire can greatly increase your management efficiency.



1. PRE-PLANNING ELEMENTS- SPATIAL:



Having spatial information gathered before a fire will greatly improve your ability to protect the wilderness resource.  This can be accomplished in the form of actual data (CD) or the location of the data (knowing where the data resides).



· Wilderness boundary



· Trails, trailheads, trailhead bulletin boards and trail signs



· Bridges



· Administrative sites in wilderness



· Communication sites (list possible temporary repeater sites)



· Outfitter & Guide camps



· Grazing allotments



· Private inholdings



· Dams, water diversions



· Management prescriptions



· Heritage concerns



· Invasive Species



· Recent Fire Polygons



· Potential fire camp locations



· Potential helispots



2. PRE-PLANNING ELEMENTS- OTHER:



These items are additional information that could be “pre-loaded’ on a CD and made available to the WRA upon arriving at the fire:



· Sample Delegation of Authority letter addressing wilderness fire concerns



· Sample Motorized/Mechanical Authorization letter


· Sample MIST Guidelines (wilderness specific)



· Sample Rehab Plan



· Wilderness Resource Advisor (WRA) contact list



· Outfitter & Guide contact list



· Crosscut sawyer contact list



· Resources available (crosscut saws, SCRIM ground-cloth, human waste blue-bags, etc.)



· Wilderness Fire Information & Education (press releases, etc.)



· Identify a wilderness manager or WRA in the annual Fire Readiness List



Helpful information and training: 



· S580, Advanced Fire Use Applications 



· Wildland Fire Use Implementation Procedures Guide 



· Wilderness Resource Advisor training


· S130 Firefighter Training 


· S190 Introduction to Wildland Fire Behavior 
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3. FOREST PLAN LANGUAGE: Does the FMP cite the appropriate language from the 
Land and Resource Management Plan that addresses the natural role of fire and considers 
the full range of management responses?  
 
Note: If the LRMP does not address the natural role of fire in wilderness and consider the 
full range of management responses, a revision may be necessary.  
 
4. DESIRED CONDITION: Does the FMP have goals for fire in wilderness consistent 
with the desired condition in the LRMP and the WA?  Congress defined wilderness as 
undeveloped landscapes that are preserved and protected in their natural conditions with 
the least amount of human influence or control and to allow fire to play, as nearly as 
possible, its natural role in wilderness.  Therefore, the goal of fire management in 
wilderness is best achieved when the affects of the fire as a natural agent are observed 
and not the affects of fire management activities. 
 
Additionally, does the FMP address the desired outcome to preserve natural conditions so 
that the wilderness generally appear to have been affected primarily by the forces of 
nature with the imprint of human work substantially unnoticeable?   
 


SECTION III (Wildland Fire Management Strategies) 
5. MULTI-JURISDICTION: Does the FMP address multi-jurisdictional issues and 
coordination needs to facilitate appropriate wilderness fire management? 
 


SECTION IV (Fire Management Components) 
6. ASSIGN A RESOURCE ADVISOR: Does the FMP require assignment of a 
Wilderness Resource Advisor (WRA) to wilderness fires under the Delegation of 
Authority letter?  
 
7. FIRE MANAGEMENT ACTIVITIES: Does the FMP address the objective to conduct 
all fire management actions in wilderness in a manner compatible with overall wilderness 
management objectives?  Give preference to using methods and equipment that cause the 
least: (1) alteration of the wilderness landscape, (2) disturbance to the land surface, (3) 
disturbance to visitor solitude, (4) reduction of visibility during periods of visitor use, and 
(5) adverse effect on other air quality related values (FSM 2324.23).  
 
Note:  Items (4) and (5) above can be misleading. Smoke from natural fire does not 
constitute pollution or adverse impact to visibility.  Natural fires should not be limited to 
protect visibility in wilderness and natural smoke, by definition, does not adversely affect 
any AQRV. Impacts to human health (NAAQS), such as smoke from a prescribed fire, 
must be addressed. 
 
8. MINIMUM IMPACT STRATEGIES AND TACTICS (MIST): Does the FMP address 
MIST guidelines specific to your wilderness?  For example, the Washakie Wilderness 
MIST specifically addresses grizzly bear concerns. Additionally, does the FMP or MIST 
address the applicable Leave No Trace (LNT) principles and does it specifically state 
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how to employ LNT techniques for hiking, camping, campfires, human waste and other 
concerns including respecting wildlife and visitors? Example-Forest Specific MIST
 
9. MINIMUM REQUIREMENT PROCESS: Does the FMP recognize that fire 
management related exceptions for temporary roads or structures, or use of motorized 
equipment or mechanical transport must be (1) the necessary and required action for 
administration of wilderness, and (2) the action that has the least adverse effects on 
wilderness as directed in the Wilderness Act, Section 4(c)?  Does the FMP utilize a 
Motorized –Mechanical Evaluation and Approval Process?  
 
Notes: Section 4 (d) (1) of The Wilderness Act allows for “measures to be taken as may 
be necessary” in the control of fire…”  
The minimum requirement concepts should be incorporated into fire management 
planning just as MIST is in fire management activities.  
The Minimum Requirement Decision Guide is appropriate for use when planning 
prescribed fire projects.  
 
10. BURNED AREA EMERGENCY REHABILITATION (BAER): Does the FMP 
address the objectives for conducting BAER in wilderness?  BAER is only allowed in 
wilderness if (1) necessary to prevent an unnatural loss of the wilderness resource or (2) 
to protect life, property, and other resource values outside of wilderness.  Normally use 
hand tools and equipment to install selected land and channel treatments (FSM 2323.43b)  
 
11. RESOURCE CONSTRAINTS: Does the FMP (Wilderness Polygon) address specific 
wilderness resource concerns such as fire management effects to wilderness, heritage, 
wildlife, fisheries, hydrology, soils, invasive species, TES, and other issues unique to the 
wilderness? Does the FMP address concerns related to Outfitter and Guide operations, 
recreation, and public safety? 
 
Note: It is important to make a distinction between concerns about fire management 
activities vs. the effects of natural fire on the biological, physical and social components 
of the wilderness resource.  
 
12. IMPROVEMENTS: Does the FMP (Wilderness Polygon) list improvements such as 
grazing allotments fences, administrative sites, bridges, stock tanks, etc. Does the FMP 
provide objectives for these improvements during fire management activities? 
 
13. WATER LOCATIONS: Does the FMP (Wilderness Polygon) identify water sources 
inside wilderness that are to be avoided for water dips? 
 
14. HELISPOTS and FIRE CAMPS: Does the FMP (Wilderness Polygon) identify 
helispots outside of wilderness (as directed in FSM 2324.23) and spike camps outside of 
wilderness, whenever feasible (FSM 2324.23.5)? 
 
Note: It is not always feasible to locate helispots and fire camps outside wilderness. 
Identify appropriate locations inside wilderness during pre-planning (see Part II. 1.). 
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15. FMP REVIEW AND REVISION: Does the FMP identify a wilderness staff role for 
review and revision of the FMP annually as stated in Element #1(Fire) of the Chief’s 10-
Year Wilderness Stewardship Challenge?   
  
16. LINE OFFICER APPROVAL:  Does the FMP (Wilderness Polygon) list the line 
officer’s delegation level for the approval of motorized or mechanical use per FSM 
direction (see chart below)?   
 
Note: Some Regions have delegated the authority for motorized and mechanical approval 
for emergencies to the District Ranger level. Fire Use is considered an emergency 
(Wildland Fire Use Implementation Procedures Reference Guide, May 2005) 
 


Motorized/Mechanical 
Request 


Authorization for 
Non-Emergency 


Authorization for 
Emergency 


Chainsaws, Pumps Regional Forester Forest Supervisor 
Helicopters-Fixed Wing 


• Retardant Delivery 
• Bucket Work 
• Personnel Shuttle 


Regional Forester Forest Supervisor 


Transport & supply by 
aircraft, air drop & 
mechanical transport 


Regional Forester 
(2326.1) 


Forest Supervisor 


Helispot Construction Regional Forester Forest Supervisor 
Motor Vehicle Regional Forester Forest Supervisor 
Tractors (Heavy Equipment) Regional Forester Regional Forester 
Prescribed Fire in Wilderness Regional Forester Forest Supervisor 
BAER projects in Wilderness Regional Forester 


(2323.04c.11) 
Forest Supervisor 


 
 
PART II: 
Gathering the following information before a fire can greatly increase your management 
efficiency. 
 
1. PRE-PLANNING ELEMENTS- SPATIAL: 
Having spatial information gathered before a fire will greatly improve your ability to 
protect the wilderness resource.  This can be accomplished in the form of actual data 
(CD) or the location of the data (knowing where the data resides). 


• Wilderness boundary 
• Trails, trailheads, trailhead bulletin boards and trail signs 
• Bridges 
• Administrative sites in wilderness 
• Communication sites (list possible temporary repeater sites) 
• Outfitter & Guide camps 
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• Grazing allotments 
• Private inholdings 
• Dams, water diversions 
• Management prescriptions 
• Heritage concerns 
• Invasive Species 
• Recent Fire Polygons 
• Potential fire camp locations 
• Potential helispots 


 
2. PRE-PLANNING ELEMENTS- OTHER: 
These items are additional information that could be “pre-loaded’ on a CD and made 
available to the WRA upon arriving at the fire: 


• Sample Delegation of Authority letter addressing wilderness fire concerns 
• Sample Motorized/Mechanical Authorization letter 
• Sample MIST Guidelines (wilderness specific) 
• Sample Rehab Plan 
• Wilderness Resource Advisor (WRA) contact list 
• Outfitter & Guide contact list 
• Crosscut sawyer contact list 
• Resources available (crosscut saws, SCRIM ground-cloth, human waste blue-


bags, etc.) 
• Wilderness Fire Information & Education (press releases, etc.) 
• Identify a wilderness manager or WRA in the annual Fire Readiness List 


 
Helpful information and training:  


 
• S580, Advanced Fire Use Applications  
• Wildland Fire Use Implementation Procedures Guide  
• Wilderness Resource Advisor training 
• S130 Firefighter Training  
• S190 Introduction to Wildland Fire Behavior  
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4 Fire Management Notes


U.S. ARMY FIREFIGHTERS PRACTICE
“NO TRACE CAMPING”
ON WILDERNESS WILDFIRES


Francis Mohr and Karen Curtiss


Francis Mohr is a fire management
consultant in Baker City, OR, and Karen
Curtiss is the assistant fire staff officer for
the Deschutes National Forest, Bend, OR.


U.S. Army Battalion has


been assigned to your Park


Meadow Fire and will be“A
camped out in a nearby mountain


meadow.” Imagine yourself as the


land manager responsible for the


Three Sisters Wilderness on the


Sisters Ranger District, Deschutes


National Forest, in central Oregon


where this wildfire was located.


You’ve just heard that 300


firefighters plus logistical support


personnel are about to move onto


a pristine, high-elevation moun-


tain meadow. The length of their


stay is uncertain—it all depends on


how long it will take to control the


wildfire estimated at 700 acres


(1,700 ha). It could be a few days


or much longer.


Your first concerns are the existing


and potential fire behavior along


with the possibility of excessive


resource damage caused by a large


number of people within the con-


fines of a fragile, sensitive area.


Evidence of wilderness resource


damages from past wildfire sup-


pression, sometimes caused by


only one or two crews (20 to 40


people), is still visible today in


many wilderness areas. As the


responsible manager, you know


you must ask, “What is the poten-


tial for resource damage when


300-plus firefighters are involved?


What can we do to protect the


environment?”


Background of the
Park Meadow Incident
The Park Meadow Fire was one of


30 wildfires initiated by a thunder-


storm that passed over central


Oregon on the late afternoon of


August 23, 1996. The lightning


strike occurred in a narrow mixed-


conifer stand of older mountain


hemlock, lodgepole pine,


Englemann spruce, subalpine fir,


and white fir. The visual character-


istics of such a stand were:


• A dense tree crown canopy with


interspersed dead branches,


needles, and moss stringing


down 1 to 2 feet (0.4 to 0.8 cm),


• A continuous vertical arrange-


ment of fuels provided by


branches of the mixed species


composition, with all ages


present,


• Some clumps of dense under-


story intermingled with dead


standing trees due to natural


competition for soil, water, and


minerals, and


• Fuels at the ground surface


consisting of a light layer of


branches and needles and,


occasionally, a partially


decomposed, fallen tree.


After being exposed to a week of


high temperatures, low relative


humidities, and consequent low


fuel moisture content, this fuel


situation was very receptive for the


lightning spark to start a fire. (The


Lightning Detection System


recorded 31 strikes, of which 30


developed into wildfires in this


area during this period.) The


Haines Index (Haines 1988)—an


indicator of existing atmospheric


stability—was at “6,” the extreme


end of the index curve. All these


phenomena coincided within the


same 24-hour period. Even for this


high-elevation, coniferous stand—


often called “asbestos” during a


majority of the fire seasons—the


stage was set for easy ignition, a


rapid increase of fire intensity,


development of a heat convection


column, and fire behavior that


soon dominated its own environ-


ment. Within the first burning


period, an estimated 550 acres


(1,360 ha)—even on level to gently


sloped ground—burned intensely.


Several spot fires dotted the fire


periphery. Similar atmospheric


conditions existed the following


“A thing is right when it tends to preserve the
integrity, stability, and beauty of the biotic


community. It is wrong when it tends otherwise.”—
Aldo Leopold, A Sand County Almanac.
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Continued on page 6


day, although the resulting fire


behavior was not as dramatic. The


estimated size after the first two


burning periods was about 700


acres (1,700 ha), with potential for


more before fire suppression


efforts could be effective.


The thunderstorm that initiated


these wildfires in central Oregon


continued its path across north-


eastern Oregon and into Idaho.


More wildfires developed, resulting


in a need for fire suppression


forces. The U.S. Army 4th Engi-


neer Battalion from Fort Carson,


CO, which was just being released


from fire suppression activity in


northern California, was quickly


reassigned to assist with the


central Oregon wildfires.


District Resource
Advisors’ Response
For Paul Engstrom and Kirk


Metzger, district wilderness


rangers working as resource


advisors on the Mt. Jefferson


Wilderness Fire since early July,


the arrival of the Army battalion


added to an already overloaded


work schedule. Two additional


“spike camp” situations were


already being developed on two


other adjacent mountain meadows.


Fire lining was occurring on differ-


ent portions of the fire perimeter,


and the resource advisors were


concerned that the use of MIST


(Minimum Impact Suppression


Tactics) would not be implemented


by some crews unfamiliar with the


concept and wilderness resource.


Dave Priest, another Sisters Dis-


trict employee, and Kent Koeller, a


wilderness ranger for the adjacent


Bend Ranger District, were called


to assist with the work load.


Shortly thereafter, Bob Vidourek


from the USDI Bureau of Land


Management arrived.


The five resource advisors acted


quickly and soon decided on the


following set of procedures and


instructions to be used consis-


tently with the crews and support-


ing personnel arriving at the


wildfire site:


• Camping and storage of supplies


will be in the tree-covered area,


away from the grassy area of the


meadow.


• Sleeping areas, the camp


kitchen, latrines, and storage of


supplies will be restricted to


designated areas within the


adjacent tree stands.


• The first choice for these desig-


nated areas will be previously


used, impacted sites. (Through


the “Limits of Acceptable


Change” planning process, the


District knew where and how


many such sites existed within


the vicinity of these meadows.)


• No open fires or establishment of


“fire rings” will be permitted.


• Only obvious “hazard trees”


within the sleeping and camp


kitchen areas will be cut and


removed.


• Crews will use just one route


across the meadow or will


restrict their travel to the fringes


in the moist, boggy portions.


Travel across any live stream


within the meadow will be at


predetermined places only.


(Such routes were marked by


red flagging.)


• All designated areas within the


tree stands will be rehabilitated


to “as natural appearing a land-


scape as possible.” Crews will


complete rehabilitation before


they are demobilized from the


fire site.


• Foot travel to the latrine and


sleeping areas will be on one


path rather than several. (White


flagging marked the selected


route so that it was easily visible


at night.)


• Portable latrines, similar to the


ones used with back-country


river float trips, will be used,


although the slit-trench method


may be necessary until these


arrive.


The resource advisors stayed at


the three “spike camp” sites. They


also spent time along the fire


perimeter, promoting, explaining,


and demonstrating the use of MIST


during the fire lining and mopup


activities. The fire crews were at


the fire site for 5 days. The only


deviation from the procedures


and instructions outlined above


occurred during a heavy rain


shower over the fire area early one


evening. Most crews were able to


retreat to their sleeping tents or


under tent canopies used in the


camp kitchen area before the rain


hit. However, some crews from one


spike camp had not yet returned


from the fire site and were entirely


soaked. To avoid possible hypo-


thermia, four large fire rings were


made, and branch wood from dead,


standing trees was used for the


warming fire. Even in this situa-


tion, no cutting was permitted. To


leave an appearance more closely


resembling a naturally occurring


event, the dead branches were


broken off. In addition, to protect


the soil, fires were built on the top


of old fire shelters.


Although the procedures and


instructions outlined by the


resource advisors sounded


“strange” compared to what tradi-


tionally occurred during previous


wildfire situations, the fire crews


were receptive and made the


attempt to follow them. As might


be expected, some firefighters


interpreted these instructions


differently from the resource


advisors’ interpretation. Therefore,
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additional followup and explana-


tions were necessary on a case-


by-case basis. Some rehabilitation


techniques were necessary, but for


the most part, fire crews attempted


to follow the outlined procedures


and instructions, thus greatly


reducing the amount of suppres-


sion impacts and need for excessive


rehabilitation activities.


This was not the first time district


employees were challenged with


the concern of potential resource


damage from wildfire suppression


activity. Earlier in the summer,


there was a wildfire in the Mt.


Jefferson Wilderness, also adminis-


tered by the Sisters Ranger Dis-


trict. The promotion of MIST and


“Leave No Trace Camping” was the


management direction for this


wildfire as well. The resource


advisors mentioned earlier and


Mike Riehle, a fisheries biologist,


responded to the call. In addition,


Tom Smith, a recreation facilities


supervisor, traveled between two


spike camps, ensuring that fire


crews understood and practiced


the instructions provided by the


resource advisors.


They Made It Happen
A postfire, onsite review of the


spike camp areas revealed that


“No Trace Camping” is not just an


expected set of human behaviors


reserved for wilderness and back-


country recreationists or users.


It can and should be the only


accepted human behavior during


wildfire suppression as well—


especially in our more sensitive


and fragile managed areas such


as wilderness and national parks.


(See figures 1 and 2 for scenes of


the spike camp where “No Trace


Camping” was followed.)


“Witnessing the results that occurred on these
wilderness wildfires is rewarding and a move in the


right direction toward better land ethics and
stewardship.”


Figure 1—The Army tent areas (the crews’ sleeping quarters) during the Park Meadow
Fire were restricted to designated areas that had often been previously used.
Photo: Kirk Metzger, USDA Forest Service, Deschutes National Forest, Sisters, OR, 1996.


Figure 2—The Army tent area for the Park Meadow Fire (shown in fig. 1) after
rehabilitation. Photo: Kirk Metzger, USDA Forest Service, Deschutes National Forest,
Sisters, OR, 1996.
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Four hundred sixty firefighters


and supporting personnel were


assigned to the three spike camps


on the Park Meadow incident. In


addition, 300 others were involved


with the two spike camps and sup-


pression effort on the Mt. Jefferson


incident. These firefighters (U.S.


Army 4th Engineer Battalion and


the other fire crews) deserve a


word of recognition and gratitude


for their cooperation. Without


their willingness to make the


effort, long-term adverse impacts


on the land and damage of the


wilderness resource would have


resulted.


Management emphasis by Karen


Shimamoto, the district ranger,


toward the concept and implemen-


tation of MIST helped provide the


overall land management and con-


sequent fire suppression direction


to the Incident Management Team


and firefighters. Such support is


critical for those assigned to serve


the role of resource advisor.


There would be no story to tell


without the dedication of the


resource advisors assigned to these


wilderness incidents. (See figures 3


and 4.) They prevailed in what


might have seemed like an enor-


mous task to achieve. Perhaps


their very basic approach should be


established as a set of principles or


“commandments” for those who


are asked to fill the role of resource


advisor for wildfires in the future.


Briefly, the resource advisors:


• Explained what the wilderness


resource is, the intent of the


Wilderness Act, and the


experience it could bring to


each visitor;


• Explained why the actions and


conduct of humans, even during


such an emotional and aggres-


sive event as a wildfire, need to


coincide with the intent of


wilderness resource;


Figure 3—A portion of the fireline during the Park Meadow Fire in central Oregon
in 1996. Photo: Kirk Metzger, USDA Forest Service, Deschutes National Forest, Sisters,
OR, 1996.


Figure 4—After the Park Meadow Fire, crews restored the portion of fireline shown in
figure 3 to “as natural appearing a landscape as possible.” Photo: Kirk Metzger, USDA
Forest Service, Deschutes National Forest, Sisters, OR, 1996.


Continued on page 8


• Explained what actions could


be performed to accomplish the


job of suppressing the fire, yet


protecting wilderness values;


• Repeated their explanations, the


“why’s” and “how’s,” not just at


formal morning or evening


briefings, but with the crews


while back at camp or with any


interested firefighter on the line;


and


• Did it themselves. Their own


behavior set the example they


expected of others. They stayed


at the spike camps until the


crews left and demanded


nothing better than what was


available for the firefighters.
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Editorial Policy


Fire Management Notes (FMN) is an inter-


national quarterly magazine for the wild-


land fire community. FMN welcomes


unsolicited manuscripts from readers on


any subject related to fire management.


(See the subject index of the first issue of


each volume for a list of topics covered in


the past.)


Because space is a consideration, long


manuscripts are subject to publication


delay and editorial cutting; FMN does print


short pieces of interest to readers.


Submission Guidelines


Authors are asked to type or word-process


their articles on white paper (double-


spaced) on one side. Try to keep titles


concise and descriptive; subheadings and


bulleted material are useful and help


readability. As a general rule of clear


writing, use the active voice (e.g., write,


“Fire managers know . . .” and not


“It is known . . .”).


Submit articles to either the general


manager or the editor. They can be


reached at the following:


USDA Forest Service


Attn: April J. Baily, F&AM Staff


P.O. Box 96090;


Washington, DC 20090-6090.


Telephone 202-205-0891, fax 202-205-1272


e-mail: abaily/wo@fs.fed.us.


GUIDELINES FOR CONTRIBUTORS


Hutch Brown, Editor


Fire Management Notes


4814 North Third St.


Arlington, VA 22203


Telephone 703-525-5951


e-mail: hutchbrown@erols.com


Include with the paper copy of the article


the complete name(s), title(s) and


address(es) of author(s) as well as


telephone and fax numbers and e-mail


information. If the same or a similar


article is being submitted elsewhere,


include that information also.


Disks should be submitted with the paper


copy. FMN prefers WordPerfect 5.1 (not


windows) or an ASCII text file on 3-1/2


inch, IBM/Dos-compatible disks. Please


label the disk carefully with system being


used and name of file. Submit camera-


ready illustrations (when possible, submit


illustrations on disk, including software


information on the label).


Consult recent issues for placement of the


author’s name, title, agency affiliation, and


location as well as style for paragraph


headings and citations. FMN uses the


spelling, capitalization, hyphenation, and


other styles as recommended by the “U.S.


Government Printing Office Style Manual.”


Inhouse editing can be expedited if authors


have their article reviewed by peers and by


someone with editing skills. Please list the


editor and/or reviewer(s) when submitting


articles.


Authors are asked to use the English unit


system of weight and measure, with


equivalent values in the metric system.


Tables should be typed, with titles and


column headings capitalized as shown in


recent issues; tables should be under-


standable without reading the text. Place


tables at the end of the manuscript.


Figures, illustrations, slides (original


transparency preferable), and clear photo-


graphs (preferably glossy prints) are often


essential to the understanding of articles.


Clearly label each item on the back


(Figure 1, Figure 2, Photograph A, B, C,


etc.), and indicate the “top”; include the


name of the photographer, agency affilia-


tion, and the year the photo was taken. At


the end of the manuscript, include clear,


thorough figure and photo captions indi-


cating which item they correspond with. If


you would like your materials returned,


include your complete name and address


on the back of each item.


All photos and illustrations require a


written release. Non-Federal government


authors sign a release to allow their work


to be in the public domain and on the


World Wide Web. The photo, illustration,


and author release forms are available


from General Manager April Baily.


In addition, these resource


advisors were experienced in fire


incidents, having served either on


crews or as a strike team leader.


Certainly, this factor added to their


credibility and acceptance with the


firefighters and crews. When


selecting individuals to serve as


resource advisors for their unit or


agency, managers should look for


such experience.


Summary
Witnessing the results (figs. 3 and


4) that occurred on these wilder-


ness wildfires is rewarding and a


move in the right direction toward


better land ethics and stewardship.


There is no doubt that one of the


earlier patriarchs and promoters


for increased land ethics and stew-


ardship—Aldo Leopold—would


have been proud of the Sisters


Ranger District, resource advisors,


and firefighters involved. In his


Sand County Almanac (1949),


Leopold states:


“A thing is right when it tends to


preserve the integrity, stability, and


beauty of the biotic community. It


is wrong when it tends otherwise.”


These folks did what was right. It


may not have been popular, how-


ever. It was not what traditionally


occurs in wildfire situations. But


in the end, the suppression job was


achieved, and the integrity of the


resource was not sacrificed.
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spheric severity index for wildland fires.
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almanac, and sketches here and there.
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Approval for Motorized Equipment in the Wilderness 
Wallowa- Whitman National Forest 


8/15/00 DRAFT 
(Supporting Authority and/or direction:  Wilderness Act section 4d.1; FSM 2326.2[1]1; WW NF FMP 30.3-1 [8/99];) 


FIRE ORIGIN: 
Fire Name/Number:  Start Date/Time:  
Wilderness Area:  General 


Location: 
 


CURRENT SITUATION: 
Date/Time:  Current Size:  
Authorization 
Requested by: 


 Resource 
Advisor 


 


RATIONALE FOR CONSIDERATION:  (check all applicable): 
 SAFETY:  INVESTMENT:  SUPPRESSION RESOURCES: 
 - Firefighter Safety  - Protection of adjacent 


private land/ structures 
 -  Availability of suppress, 


resources is low. 
 - Public Safety  - FS or other agency 


structures (cabins, GS) 
 -  # of fires/incidents on Forest is 


high. 
 RESOURCE IMPACTS:  LOCAL CONDITIONS:  -  Current /projected demand of 


jumpers/rappellers is high 
 - Impacts on Wilderness 


Resources 
 - Fuel conditions  - Regional Preparedness Level 


 - TES habitat or populations  - Fire severity  OTHER: 
 - Cultural Resource Sites  - Recent lightning activity   
 
SPECIFIC REQUEST and AUTHORIZATION: Based on the above rationale and needs, the following 
motorized equipment is requested.  Authorized use for the specified time periods is as follows. 
 
Motorized 
Equipment 


E
qu


ip
t 


R
eq


ue
st


ed
 


(C
he


ck
)


Specific Use or Objective Authorized  
Time Period and Specific 


Area of Fire 


Chainsaw  Fell Trees/snags posing a threat to the integrity of the 
fireline. 


 


  Clearing fireline of brush/limbs to control spread.  
  Bucking up logs posing threat to integrity of fireline.  
    
    
Portable 
Pump 


 Support to:___ Initial attack; ___ Extended attack, 
and/or  ___ Mop Up.     Approved water 
source(s):________ 
_______________________________________________ 


 


    
Helicopter  Landing for Initial attack  
  Landing at approved helispots:_______________ 


_______________________________________ 
 


  Transport of ___ personnel, ___supplies/equipt.   
  Bucket Dipping to support ___ Initial attack, 


____Extend attack:  Approved water 
source(s):___________ 
_______________________________________________ 


 


Other 
Equipment 


   


 
 
 





Approval for Motorized Equipment in the Wilderness



Wallowa- Whitman National Forest



8/15/00 DRAFT



(Supporting Authority and/or direction:  Wilderness Act section 4d.1; FSM 2326.2[1]1; WW NF FMP 30.3-1 [8/99];)



FIRE ORIGIN:



			Fire Name/Number:


			


			Start Date/Time:


			





			Wilderness Area:


			


			General Location:


			








CURRENT SITUATION:



			Date/Time:


			


			Current Size:


			





			Authorization Requested by:


			


			Resource Advisor


			








RATIONALE FOR CONSIDERATION:  (check all applicable):



			


			SAFETY:


			


			INVESTMENT:


			


			SUPPRESSION RESOURCES:





			


			- Firefighter Safety


			


			- Protection of adjacent private land/ structures


			


			-  Availability of suppress, resources is low.





			


			- Public Safety


			


			- FS or other agency structures (cabins, GS)


			


			-  # of fires/incidents on Forest is high.





			


			RESOURCE IMPACTS:


			


			LOCAL CONDITIONS:


			


			-  Current /projected demand of jumpers/rappellers is high





			


			- Impacts on Wilderness Resources


			


			- Fuel conditions


			


			- Regional Preparedness Level





			


			- TES habitat or populations


			


			- Fire severity


			


			OTHER:





			


			- Cultural Resource Sites


			


			- Recent lightning activity


			


			








SPECIFIC REQUEST and AUTHORIZATION: Based on the above rationale and needs, the following motorized equipment is requested.  Authorized use for the specified time periods is as follows.



			Motorized Equipment


			Equipt Requested



(Check)


			Specific Use or Objective


			Authorized 



Time Period and Specific Area of Fire





			Chainsaw


			


			Fell Trees/snags posing a threat to the integrity of the fireline.


			





			


			


			Clearing fireline of brush/limbs to control spread.


			





			


			


			Bucking up logs posing threat to integrity of fireline.


			





			


			


			


			





			


			


			


			





			Portable Pump


			


			Support to:___ Initial attack; ___ Extended attack,



and/or  ___ Mop Up.     Approved water source(s):________ _______________________________________________


			





			


			


			


			





			Helicopter


			


			Landing for Initial attack


			





			


			


			Landing at approved helispots:_______________



_______________________________________


			





			


			


			Transport of ___ personnel, ___supplies/equipt. 


			





			


			


			Bucket Dipping to support ___ Initial attack,



____Extend attack:  Approved water source(s):___________



_______________________________________________


			





			Other Equipment


			


			


			








___________________________________________________________
_________________________  



Authorized by:



Title



Date:



USDA�

approval-motor_use-wilderness.doc�







___________________________________________________________ _________________________   
Authorized by:    Title    Date: 
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YOSEMITE SPECIFIC WILDERNESS CAMPING 
GUIDELINES FOR FIRE SPIKE CAMPS 


 
 
REFERENCE ATTACHED “LNT PRINCIPLES APPLIED TO WILDLAND 
FIRE MANAGEMENT” FOR GENERAL CAMPING PRACTICES 
 
FOOD STORAGE:  Bears and other wildlife are likely to arrive in camps soon 
after establishment.  All food, garbage, and personal items with an odor must be 
kept in approved food storage containers (panniers, barrels and/or canisters) at 
all times when not in use.  This includes snacks and garbage left in fire packs. 
 
HUMAN WASTE DISPOSAL:    The proper method of disposal depends on the 
size, duration and location of the camp.  If the spike is less than 5 people, and 
there are good soils high in organic materials (i.e. not just decomposing granite 
soils), individual cat holes are the best option.  If the spike is for a larger group, 
and/or for a period of more than a few days,  a slit latrine is probably the best 
option.  Slits should be placed a minimum of 100’ from water in sheltered areas 
with high amounts of organic material in the soil, and should be at least 2 feet 
deep.  Small amounts of soil added after use will aid decomposition and keep 
flies down.  Location and actual digging must be OK’d by the Resource Advisor.   
If the camp is placed in an area with shallow soil, or with little or no organic 
material (such as straight DG) where it will not decompose , waste must be 
containerized and packed out.  Toilet paper should be placed in plastic bags and 
packed out with other garbage. 
 
DISPOSAL OF OTHER WASTE:  Each camp should have a “garbage barrel”, an 
approved barrel or pannier  with locking lid where all trash can be centralized and 
secured.  Toilet paper, left over food,  fruit peelings,  wrappers, old flagging,  etc, 
can all go into the bin, to be locked when not in use.  Wash water should be 
strained for leftover food scraps and dumped into latrine or a separate “dish 
sump” if the crew is large enough. 
 
CAMPSITES:  Selecting the appropriate camp again depends on size, duration 
and location of the spike.  See attached LNT principles for general guidance.  If a 
remote or previously unused site is chosen,  it must look like no one had ever 
camped there after you leave.  Chainsaws must not be used to gather firewood 
or make furniture,  travel routes should be monitored to prevent trail formation in 
vegetation,  and latrines and campfire rings must be thoroughly rehab’ed  when 
the group leaves.  A fire pan is strongly recommended to eliminate impacts.  
Camps must be at least 100’ from water. 
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REFERENCE ATTACHED “LNT PRINCIPLES APPLIED TO WILDLAND FIRE MANAGEMENT” FOR GENERAL CAMPING PRACTICES


FOOD STORAGE:  Bears and other wildlife are likely to arrive in camps soon after establishment.  All food, garbage, and personal items with an odor must be kept in approved food storage containers (panniers, barrels and/or canisters) at all times when not in use.  This includes snacks and garbage left in fire packs.



HUMAN WASTE DISPOSAL:    The proper method of disposal depends on the size, duration and location of the camp.  If the spike is less than 5 people, and there are good soils high in organic materials (i.e. not just decomposing granite soils), individual cat holes are the best option.  If the spike is for a larger group, and/or for a period of more than a few days,  a slit latrine is probably the best option.  Slits should be placed a minimum of 100’ from water in sheltered areas with high amounts of organic material in the soil, and should be at least 2 feet deep.  Small amounts of soil added after use will aid decomposition and keep flies down.  Location and actual digging must be OK’d by the Resource Advisor.   If the camp is placed in an area with shallow soil, or with little or no organic material (such as straight DG) where it will not decompose , waste must be containerized and packed out.  Toilet paper should be placed in plastic bags and packed out with other garbage.


DISPOSAL OF OTHER WASTE:  Each camp should have a “garbage barrel”, an approved barrel or pannier  with locking lid where all trash can be centralized and secured.  Toilet paper, left over food,  fruit peelings,  wrappers, old flagging,  etc, can all go into the bin, to be locked when not in use.  Wash water should be strained for leftover food scraps and dumped into latrine or a separate “dish sump” if the crew is large enough.



CAMPSITES:  Selecting the appropriate camp again depends on size, duration and location of the spike.  See attached LNT principles for general guidance.  If a remote or previously unused site is chosen,  it must look like no one had ever camped there after you leave.  Chainsaws must not be used to gather firewood or make furniture,  travel routes should be monitored to prevent trail formation in vegetation,  and latrines and campfire rings must be thoroughly rehab’ed  when the group leaves.  A fire pan is strongly recommended to eliminate impacts.  Camps must be at least 100’ from water.
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Executive Summary 
Fire Management Version1


This report presents findings on public attitudes and opinions regarding fire and fire management. The 
focus is on fires in wildland and wilderness areas. Residents of Arizona, California, Colorado and New Mexico 
participated in the survey. They were contacted by telephone during 2001 and 2002. Findings are representative of 
the statewide population because of the sampling strategy used in each state, and the weighting of data to match 
regional population distributions. The results and discussion are helpful in understanding more about public 
attitudes and preferences regarding fire management, and will be helpful when public opinion can weigh into land 
management decisions being made. Results focused on social trust will be of special interest to researchers and 
managers concerned with how trust interacts with public perceptions about land management. 


The data was gathered through cooperative agreement2 with San Diego State University and the Pacific 
Southwest Research Station. The report is divided into sections as follows: the introduction, method, the findings on 
wildland and wilderness fire management, social trust, predicting reactions to management, description of 
respondents, and discussion. Appendices are included which present regional divisions and counties for each state, 
the zip codes of respondents, and open-ended responses. 
 The main findings include:  


Respondents were concerned about wildland and wilderness fires, though they tended to see others as less 
concerned.
Ratings of knowledge were mostly in the middle range of the scale, indicating that respondents were 
somewhat cautious in assessments of their own knowledge about wildland and wilderness fires. 
The majority of respondents felt that “We probably have to let some fires burn, but must protect 
residences”. About one-fourth agreed, “All fires must be extinguished regardless of cost.” 
True/false ratings on a series of eight statements about fire and fire management showed that most 
disagreed with “controlled burns are likely to burn up more area than planned”, while all other statements 
were marked true by a majority. 
Signs and area closures were the most approved of management interventions, while area closures and 
controlled burns were expected to be the most effective. 
The lowest approval and effectiveness ratings were given to banning specific uses on the forest. 
Most respondents perceived salient values similarity (measured through values and goals items) with the 
Forest Service regarding fire management on forestlands. Overall, trust in the agency to manage fires was 
high. 
Trust was the most significant predictor of approval and effectiveness ratings of all six interventions 
designed to manage fire and fire risk. 


Given these findings, education appears to have an important role in the relationship between the Forest 
Service and the public concerning fire and fire management. High average concern and conservative ratings of 
knowledge, paired with perceived shared values and trust, offer an open door for communication and education. 


                                                          
1 This version of the report has the same contents as the original technical report, but has been organized to present 
the issues most salient to fire and aviation management at the front of the report. 
2 The first wave of data was collected in 2001 for California, with Doug Coe as principal investigator. The second 
wave of data was collected in 2002 in Arizona, Colorado and New Mexico, with Dr. Roger Caves as principal 
investigator. Both waves of data collection were through the facilities of the Social Science Research Institute at San 
Diego State University. 
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Introduction


National Forest management in California, Arizona, Colorado, and New Mexico involves a number of 
pressing issues, including wildland and wilderness fires and fire management. Public opinions regarding these 
issues are important to examine, as they are useful to natural resource managers in formulating decisions where 
public opinion can weigh into the decision process. Researchers and academicians are interested in these opinions 
because they are helpful in understanding how people will respond to various policy initiatives and management 
proposals. The attitudes, opinions, and beliefs of the public are the focus of this study. 


In addition, this study is a follow-up to inquiries about land management preferences and the role of social 
trust in those preferences. Prior applications have included: reactions to a proposed research program in an adaptive 
management area (Cvetkovich, Winter and Earle 1995), reactions to possible interventions to protect a watershed 
(Cvetkovich and Winter 1998), public reactions to a proposed recreational fee demonstration program in southern 
California (Winter, Palucki and Burkhardt 1999), and opinions about threatened and endangered species 
management on forestlands (Cvetkovich and Winter 2001, Cvetkovich and Winter in press, Winter and Knap 2001). 


California data was collected in 2001, and was followed up with data collection in Arizona, Colorado, and 
New Mexico in 2002. All findings are reported for Arizona, Colorado and New Mexico, and findings for California 
are reported when items match those asked for the other states. The full California report is available from the first 
author. 


Method


Survey Instrument 


The research team at San Diego State University developed a survey designed to be administered in 
conjunction with the computer-assisted telephone interviewing (CATI) system. All respondents were asked the 
same sociodemographic, outdoor recreation, and forest visitation/activity questions. Survey items focused on 
concern about wildland and wilderness fires, perceived concern of others, level of knowledge about fires, similarity 
of salient values with the Forest Service, and trust of the Forest Service, agreement with general attitudinal 
statements about fire and fire management, and approval and perceived effectiveness of selected management 
strategies. Respondents were also asked to identify a series of statements about fire and fire management as true or 
false.


Procedure


A sample of residential telephone numbers was drawn from regional divisions in each of the four states. 
Specification of regions by state is included in Appendix A. In California, eight regional divisions were used based 
on the California field poll methodology. These regions included the Bay Area, Central Coast, Central Valley, 
Inland Empire, Los Angeles, North Coast/Sierra, Orange County, and San Diego County. In Arizona, Colorado, and 
New Mexico the regions were determined based on regional planning divisions. The total population for each of 
these regions and states was determined based on state data. These regional proportions were then used to create 
weights for the final data set. 


A target of 600 in California, and a target of 400 in the other three states were set. Interviewers contacted 
the adult in the household (age 18 or older) with the most recent birthday, assessed willingness to participate in a 
phone survey, and then asked if the respondent was male or female (each final set of respondents was targeted to 
have half males and half females). The same series of screening questions and introductory statement were read. 
Responses were entered directly into the CATI system. At the completion of the survey, respondents were thanked 
for their participation. The final cooperation rates were high: 


State of Residence Percent Cooperation Rate 
CA   83.9 
AZ   86.8 
CO   87.6 
NM   90.1 


The survey took an average of 16 minutes to complete (mean= 16.1 minutes, range was 7 to 57). 
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Data were then transferred to SPSS and analyzed by the authors using a variety of summary and 
descriptive procedures as well as those designed for statistical comparisons. In some cases, data are presented for all 
four states. In other cases, only the data from the 2002 survey from Arizona, Colorado, and New Mexico are 
presented due to lack of comparable items for California.


Results


Concern and Knowledge about Wildland and Wilderness Fires 


Concern of Self and Others 
 Respondents were asked to indicate how concerned they were about wildland and wilderness fires in their 
state, using a scale from 1 to 8 (1=not at all concerned, 8=very concerned). Most (78.5 percent) rated their concern 
above the neutral range (6, 7 or 8). Average concern was above the mid-range of the scale (table 1). Respondents 
were also asked to indicate, using the same scale from 1 to 8, how concerned in general they thought other state 
residents are about wildland and wilderness fires (58.1 percent selected a rating of 6, 7 or 8). Respondents tended to 
see others as less concerned than themselves (table 1).


Differences by state in concern of self, and concern of others, about wildland and wilderness fires were 
statistically significant (ANOVA, F(3, 1,795) = 15.62, p <.05, and F(3, 1749) = 37.83, p <.05, respectively). Californians 
were less concerned about fire than respondents in the other states, and saw others as less concerned as well 
(Scheffe, p <.05). 


Table 1. Average Concern and Concern of Others about Wildland and Wilderness Fires, by State of Residence 


State Concern Rating Mean SD N
CA Self 6.3 2.0 599


Others 5.3 1.8 579
AZ Self 6.9 1.6 401


Others 6.0 1.7 388
CO Self 6.8 1.6 402


Others 6.4 1.5 395
NM Self 6.9 1.6 397


Others 6.1 1.7 391
All Self 6.7 1.8 1,799


Others 5.9 1.7 1,753


Analyses on ratings of concern of self revealed additional variations. 
Higher concern of self about wildland and wilderness fires in the state was found among respondents who: 


Were older (ANOVA, F(5, 1,789) = 7.18, p <.05); 
Were female (means of 6.9—females versus 6.4—males, t = -6.22, p <.05); 
Completed the survey in Spanish (means of 7.5—Spanish versus 6.6—English, t = -8.38, p <.05); and 
Were Native American or Hispanic/Latino(a) (ANOVA, F(4, 1,688) = 9.31, p <.05). 


   
Regression was used to examine the ability to predict ratings of concern based on the variables described 


above. The regression for predicting concern about wildland and wilderness fires was significant (F(5, 1,687) = 30.64,
p <.001), though the amount of variance explained was marginal (R2= .083). The significant predictors of concern 
were gender, language of survey, age of respondent, and state of residence.  
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Variable         t      p 
Gender   6.55  <.001***3


Language of survey 6.51  < .001*** 
Age   6.22  < .001*** 
State of residence  -5.18  <.001*** 
Ethnic/racial group -1.31  .192 


 Analyses on ratings of concern of others also revealed additional variations. 
Higher concern of others about wildland and wilderness fires in the state was found among respondents who: 


Were older (ANOVA, F(5, 1,744) = 4.22, p <.05); 
Were female (means of 6.1—females versus 5.7—males, t = -4.30, p <.05); 
Recreated less frequently (ANOVA, F(4, 1,746) = 4.65, p <.05); 
Completed the survey in Spanish (means of 7.1—Spanish versus 5.8—English, t = -9.57, p <.05); 
Were less educated (ANOVA, F(4, 1,744) = 13.06, p <.05);  
Had not lived in the US their entire lives (means of 6.2—non-lifetime residency versus 5.8—lifetime,          
t = -3.48, p <.05); and 
Were Hispanic/Latino(a) (ANOVA, F(4, 1,645) = 9.54, p <.05). 


Ratings of concern of others also had a significant regression (F(8, 1,634) = 25.54, p <.001), with just above 
11 percent of the variance explained (R2= .111). The significant predictors of concern of others were state of 
residence, age, language of survey, gender, ethnic/racial group and education level. 


Variable          t      p 
State of residence   -7.68  <.001*** 
Age    5.69  <.001*** 
Language of survey  5.54  <.001*** 
Gender    4.37  <.001*** 
Ethnic/racial group  -3.81  <.001*** 
Education level   -2.84  <.01** 
Lifetime US residency  -1.06  .290 
Frequency of outdoor recreation .66  .509 


Knowledge
 Perceived degree of knowledge was also queried. Respondents were asked to rate their own knowledge 
about wildland and wilderness fires in the state on a scale from 1 to 8 (1=not at all knowledgeable, 8=very 
knowledgeable). Half of the respondents rated their knowledge at 6, 7 or 8. The average knowledge rating was 5.3 
for the four states, with statistically significant variation (ANOVA, F(3, 1784) = 31.69, p <.05; table 2). California 
residents rated their own knowledge about fires significantly lower than did respondents in the other three states 
(Scheffe, p <.05). 


Table 2. Perceived Knowledge about Wildland and Wilderness Fires, by State of Residence 


State Mean SD N
CA 4.6 2.1 597
AZ 5.4 1.9 398
CO 5.7 1.7 398
NM 5.6 1.9 395
All 5.3 2.0 1,788


                                                          
3 Asterisks indicate the usual depiction of statistical significance, which is three asterisks to denote a p value of less 
than .001, two for .01, and one for .05. 
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 Additional variations of interest in perceived knowledge ratings were revealed.  
Average perceived knowledge was highest among respondents who: 


Were older (ANOVA, F(5, 1,778) = 17.27, p <.05); 
Frequently participated in outdoor recreation (ANOVA, F(4, 1,780) = 13.51, p <.05); 
Were male (means of 5.4—males versus 5.1—females, t = 3.03, p <.05); 
Had visited National Forest lands (means of 5.5—visitors versus 4.2—non-visitors, t = 9.87, p <.05); 
Completed the survey in English (means of 5.3—English versus 4.2—Spanish, t = 4.99, p <.05). 
Had lived in the US all of their lives (means of 5.4—lifetime residency versus 4.7—non–lifetime  


residency, t = 5.27, p <.05);  
Were more educated (ANOVA, F(4, 1,778) = 9.42, p <.05); and 
Were Native American or White/Caucasian (ANOVA, F(4, 1,676) = 15.02, p <.05). 


 The ability to predict knowledge ratings based on the above variables was examined through regression  
(F(9, 1,642) =26.94, p <.001), with approximately 13 percent (R2= .129) of the variance explained. Significant 
predictors of perceived knowledge were age, visitation to a National Forest, state of residence, frequency of outdoor 
recreation, lifetime US residency, and gender. 


Variable          t      p 
Age    6.72  <.001*** 


 National Forest visitation  -6.12  <.001*** 
 State of residence   -6.08  <.001*** 
 Frequency of outdoor recreation -3.73  <.001*** 
 Lifetime US residency  -2.74  <.01** 
 Gender    -2.27  <.05* 
 Education   .84  .400 
 Language of survey  .76  .447 
 Ethnic/racial group  .043  .966 


Opinions about Forest Fire Management 


 Variations in opinions about forest fire management by state were statistically significant ( 2
(6, n= 1,756) = 


23.84, p <.05). While the vast majority agreed that some fires probably have to be allowed to burn, Californians 
indicated the highest percentage agreement that all fires must be extinguished regardless of cost (almost one-third of 
those respondents; table 3).


Table 3. Opinions on Forest Fire Management, by State of Residence 


ALL CA AZ CO NM
       Percent 


All fires must be extinguished regardless of  
   cost 


26.2 31.5 26.4 20.4 24.2


We probably have to let some fires burn, but  
   must protect residences 


63.3 60.1 65.2 66.4 63.3


Fires must be allowed to take their natural  
   course when burning in wildland or  
   wilderness areas, even if structures are
   involved 


7.5 5.4 5.5 9.0 10.5


Don’t know/refused 3.0 3.0 3.0 4.2 2.0


Selected Facts Regarding Wildland and Wilderness Fires 


Several statements were presented regarding wildland or wilderness fires, and respondents were asked to 
rate each as true or false. A majority rated eight of the nine statements as true (table 4).
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Table 4. Percent Ratings of True or False on Statements Regarding Fire, by State of Residence 


Percent True by State 
Item CA AZ CO NM
Controlled burns reduce the risk of larger,  
   uncontrolled fires1.


90.5 93.0 89.8 85.5


Fire means danger to residences and other  
   important structures. 


89.5 89.3 89.6 89.8


There are proven management techniques  
   for fire prevention and suppression. 


82.8 83.3 81.8 80.0


People have difficulty breathing due to poor  
   air quality after a fire. 


82.8 81.8 82.1 82.5


Views along the road and on trails are less  
   scenic following a fire. 


77.7 81.3 79.1 80.0


Fire is a natural ecosystem process2. 77.4 82.1 86.8 85.0
The health of vegetation is improved   
   following a controlled burn3


74.2 79.4 87.3 84.8


Fires lead to improved survival of native  
   plants4.


52.1 58.7 64.9 60.8


Controlled burns are likely to burn up more  
   area than planned5.


40.7 38.6 41.5 51.6


Note: Statistically significant differences by state of residence: 
1 ( 2


(3, n= 1,749) = 16.50, p <.05). 
2 ( 2


(3, n= 1,726) = 14.34, p <.05). 
3 ( 2


(3, n= 1,699) = 23.04, p <.05). 
4 ( 2


(3, n= 1,559) = 23.80, p <.05). 
5 ( 2


(3, n= 1,670) = 16.58, p <.05). 


 Likelihood of Selecting ‘True’ 
A series of Chi-Square analyses was conducted, exploring differences in true/false responses on each item 


by education level, ethnic/racial group, National Forest visitation, gender, lifetime US residency, language of 
survey, frequency of participation in outdoor recreation, and age group. Only those differences that were 
statistically significant are reported.  


Respondents were more likely to select ‘true’ for ‘controlled burns reduce the risk of larger, uncontrolled 
fires’ when they: 


Had visited a National Forest ( 2
(1, n= 1,726) = 12.60, p <.05, Fisher’s exact test). 


Respondents were more likely to select ‘true’ for ‘fire means danger to residences and other important 
structures’ when they:


Were less educated ( 2
(4, n= 1,765) = 16.31, p <.05); and 


Had visited a National Forest  ( 2
(1, n= 1,746) = 16.89, p <.05, Fisher’s exact test). 


Respondents were not more or less likely to select ‘true’ for ‘there are proven management techniques for 
fire prevention and suppression’ based on any comparisons conducted. 


Respondents were more likely to select ‘true’ for ‘people have difficulty breathing due to poor air quality 
after a fire’ when they: 


Were less educated ( 2
(4, n= 1,749) = 24.28, p <.05); 


Were female ( 2
(1, n= 1,754) = 47.69, p <.05, Fisher’s exact test); and 


Had not visited a National Forest  ( 2
(1, n= 1,730) = 16.85, p <.05, Fisher’s exact test). 
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Respondents were more likely to select ‘true’ for ‘views along the road and on trails are less scenic 
following a fire’ when they: 


Were older ( 2
(5, n= 1,722) = 46.73, p <.05). 


Respondents were more likely to select ‘true’ for ‘fire is a natural ecosystem process’ when they: 
Were more educated  ( 2


(4, n= 1,723) = 144.29, p <.05); 
Were older ( 2


(5, n= 1,723) = 49.56, p <.05); 
Had visited a National Forest ( 2


(1, n= 1,702) = 141.13, p <.05, Fisher’s exact test); 
Completed the survey in English ( 2


(1, n= 1,726 = 138.68, p <.05, Fisher’s exact test); 
Lived in the US their entire lives ( 2


(1, n= 1,723) = 59.86, p <.05, Fisher’s exact test); and 
Were White/Caucasian ( 2


(4, n= 1,627) = 179.61, p <.05). 


Respondents were more likely to select ‘true’ for ‘the health of vegetation is improved following a 
controlled burn’ when they: 


Lived in the US their entire lives ( 2
(1, n= 1,696) = 52.36, p <.05, Fisher’s exact test); 


Were older ( 2
(5, n= 1,696) = 36.88, p <.05); 


Were more educated ( 2
(4, n= 1,695) = 97.61, p <.05); 


Completed the survey in English ( 2
(1, n= 1,699) = 113.84. p <.05, Fisher’s exact test); 


Had visited a National Forest ( 2
(1, n= 1,676) = 93.80, p <.05); and 


Were White/Caucasian ( 2
(1, n= 1,601) = 118.40, p <.05). 


Respondents were more likely to select ‘true’ for ‘fires lead to improved survival of native plants’ when they: 
Participated in outdoor recreation frequently ( 2


(4, n= 1,558) = 34.88, p <.05); 
Completed the survey in English ( 2


(1, n= 1,559) = 111.67, p <.05, Fisher’s exact test); 
Were more educated ( 2


(4, n= 1,555) = 129.35, p <.05); 
Had lived in the US their entire lives ( 2


(1, n= 1,556) = 62.28, p <.05, Fisher’s exact test); 
Had visited a National Forest ( 2


(1, n= 1,538) = 91.32, p <.05, Fisher’s exact test); and 
Were White/Caucasian ( 2


(4, n= 1,475) = 182.48, p <.05). 


Respondents were more likely to select ‘true’ for ‘controlled burns are likely to burn up more area than 
planned’ when they: 


Were less educated ( 2
(4, n = 1,665) = 29.45, p <.05); 


Had not visited a National Forest ( 2
(1, n= 1,648) = 7.21, p <.05, Fisher’s exact test); and 


Were Asian/Pacific Islander  ( 2
(4, n= 1,577) = 16.49, p <.05). 


Approval and Effectiveness of Management Strategies 


A series of management approaches for fire in wildland and wilderness areas was presented. For each 
approach, respondents were asked to rate, on a scale from 1 to 8 (1=strongly disapprove, 8=strongly approve) their 
degree of approval of the approach. They were also asked to rate, on a scale from 1 to 8 (1=not effective, 8=highly 
effective), how effective they thought each approach would be. 


Controlled Burns 
 The first strategy was “If the Forest Service were to conduct controlled burns to reduce vegetation and 
decrease the likelihood of large, uncontrolled fires.” Ratings of approval and effectiveness of controlled burns were 
not significantly different across states of residence. Controlled burns received the 4th highest approval rating of the 
six management approaches (mean= 6.3, SD= 2.0, n= 1,766). However, controlled burns had the 2nd highest 
effectiveness rating on average (mean= 6.3, SD= 1.9, n= 1,745). The majority of ratings for both approval and 
effectiveness fell into the range of 6 through 8 on the scales (fig. 1). Approximately one-tenth (10.7 percent) 
disapproved of controlled burns (ratings of 1, 2 or 3), or rated them as ineffective (8.4 percent, ratings of 1, 2 or 3). 
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Figure 1. Approval and Effectiveness of Controlled Burns


Variations in Approval and Effectiveness for Controlled Burns. Ratings of approval and effectiveness of 
controlled burns varied significantly by age group, National Forest visitation and ethnic/racial group. 
Higher approval ratings of controlled burns were found for respondents who:


Were older (ANOVA, F(5, 1,757) = 4.46, p <.05);
Had visited a National Forest (means of 6.4—visitors versus 5.8—non-visitors, t = 4.23,


p <.05); and 
Who were White/Caucasian (ANOVA, F(4, 1,659) = 8.82, p <.05). 


Higher effectiveness ratings of controlled burns were found among respondents who:
Were older (ANOVA, F(5, 1,735) = 5.89, p <.05). 


Ban Mechanically Based Uses 
Respondents were asked to rate the approval and effectiveness of: “If the Forest Service were to ban 


mechanically based uses on forest lands or areas of forests during fire season, such as off-road vehicle use or 
mountain biking.” Ratings of approval and effectiveness of banning mechanically based uses varied significantly by
state (ANOVA, F(3, 1,737) = 10.35, p <.05, and F(3, 1,718) = 8.12, p <.05, respectively). Californians and Arizonans rated
bans lower than did respondents from Colorado and New Mexico.


Bans were the least approved of management approach (mean= 5.7, SD= 2.5, n= 1,741). Approximately
one-fifth indicated disapproval of bans (21.1 percent, ratings of 1 through 3; fig. 2). Bans were also expected to be 
the least effective approach (mean= 5.5, SD= 2.3, n= 1,722), though more than half (55.1 percent) rated bans as 
effective (ratings of 6, 7 or 8). 
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Figure 2. Approval and Effectiveness of Banning Mechanically Based Uses 
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Variations in Approval and Effectiveness Ratings for Banning Mechanically Based Uses. 
Higher approval ratings of banning mechanically based uses were assigned by those who:


Were older (ANOVA, F(5, 1,712) = 10.77, p <.05); and 
Were female (means of 5.9—females and 5.2—males, t = -6.42, p <.05). 


Higher effectiveness ratings of banning mechanically based uses were assigned by those who:
Engaged in outdoor recreation infrequently (ANOVA, F(4, 1,715) = 5.97, p <.05);
Had not visited a National Forest (means of 5.9—non-visitors versus 5.4—visitors, t = -3.47, p <.05); and 
Were older (ANOVA, F(5, 1,731) = 14.47, p <.05). 


Restrictions on Use 
Another strategy queried was “If the Forest Service were to make certain restrictions on uses of wildland


and wilderness areas, for example, allowing fires in agency-built fire rings only.” Approval and effectiveness
ratings of restrictions were not significantly different by state (ANOVA, p >.05). Restrictions on use received the 3rd


highest approval rating of the six management approaches (mean= 6.3, SD= 2.2, n= 1,718). Similarly, it had the 4th


highest effectiveness rating on average (mean= 6.0, SD= 2.1, n= 1,702). The majority of ratings for both approval
and effectiveness fell into the range of 6 through 8 on the scales (fig. 3). Less than 12 percent (11.9 percent)
disapproved of restrictions (ratings of 1, 2 or 3), or rated them as ineffective (11.6 percent, ratings of 1 through 3). 
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Figure 3. Approval and Effectiveness of Restrictions on Use


Variations in Approval and Effectiveness Ratings for Restrictions on Use.
Higher approval ratings for restrictions on use were found among respondents who:


Recreated less frequently  (ANOVA, F(4, 1695) = 4.55, p <.05); and 
Were female (means of 6.5—females versus 6.0—males, t = -4.46, p <.05). 


Higher effectiveness ratings for restrictions on use were found among respondents who:
Were female (means of 6.3—females versus 5.8—males, t = -5.53, p <.05). 


Signs at Recreation Sites 
The fourth management approach was “If the Forest Service were to have signs at recreation sites 


informing forest users of fire risks and how they can help prevent fires.” Ratings of effectiveness of signs varied
significantly by state of respondent (ANOVA, F(3, 1,782) = 6.89, p <.05). Signs received the highest approval rating of 
the six management approaches (mean= 7.4, SD= 1.2, n= 1,797). However, signs had the 3rd highest effectiveness 
rating on average (mean= 6.1, SD= 1.9, n= 1,786). The vast majority of ratings for both approval and effectiveness
fell into the range of 6 through 8 on the scales (fig. 4). Less than one-tenth (2.3 percent) disapproved of signs
(ratings of 1, 2 or 3), or rated them as ineffective (9.9 percent, ratings of 1 through 3). 
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Figure 4. Approval and Effectiveness of Signs in Recreation Sites


Variations in Approval and Effectiveness of Signs in Recreation Sites.
Higher approval of signs in recreation settings was found among respondents who:


Engaged in outdoor recreation infrequently (ANOVA, F(4, 1,779) = 7.04, p <.05);
Had not visited a National Forest (means of 6.7—non-visitors and 5.9—visitors, t = -6.36, p <.05);
Were female (means of 7.5—females and 7.3—males, t = -4.13, p <.05); and
Completed the survey in Spanish (means of 7.8—Spanish versus 7.4—English, t = -4.00, p <.05). 


Higher effectiveness ratings for signs were found among respondents who:
Had not lived in the US all of their lives (means of 6.6—non-lifetime residency versus 6.0—lifetime US 


residency, t = -4.75, p <.05);
Who completed the survey in Spanish (means of 7.5—Spanish versus 6.0—English, t = -12.38, p <.05);
Were less educated (ANOVA, F(4, 1,776) = 16.84, p <.05); and 
Were Hispanic/Latino(a) (ANOVA, F(4, 1,676) = 29.08, p <.05). 


Closure of Some Areas 
Another management approach queried was “If the Forest Service were to close some areas during fire 


season, but keep the majority of the areas open to use.” Variations in ratings of closures by state were not
significantly different (ANOVAs, p >.05). Closure received the 2nd highest approval rating of the six management
approaches (mean= 6.6, SD= 2.1, n= 1,781). Similarly, closure had the highest effectiveness rating on average 
(mean= 6.3, SD= 1.9, n= 1,764). The vast majority of ratings for both approval and effectiveness fell into the range 
of 6 through 8 on the scales (fig. 5). Less than 11 percent (10.7 percent) disapproved of closure (ratings of 1, 2 or 3), 
or rated it as ineffective (9.9 percent, ratings of 1 through 3). 
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Figure 5. Approval and Effectiveness of Closure of Some Areas
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Variations in Approval and Effectiveness of Closure of Some Areas. Females indicated higher approval of 
area closures than did male respondents (means of 6.9 versus 6.3, t = -6.27, p <.05); and higher expected
effectiveness (means of 6.6 versus 6.0, t = -6.25, p <.05). 


Chipping or Other Mechanical Means 
The sixth management approach queried was “If the Forest Service were to reduce fuels by chipping or 


other mechanical means.” Variations in ratings of chipping or other mechanical means were not significantly
different (ANOVAs, p >.05). Chipping or other mechanical means received the 5th highest approval rating of the six
management approaches (mean= 5.8, SD= 2.3, n= 1,617). Similarly, chipping or other mechanical means had the 5th


highest effectiveness rating on average (mean= 5.6, SD= 2.3, n= 1,556). A slight majority of ratings for both
approval and effectiveness fell into the range of 6 through 8 on the scales (fig. 6). Approximately 16 percent (15.9 
percent) disapproved of chipping or other mechanical means (ratings of 1, 2 or 3), or rated them as ineffective (15.4 
percent, ratings of 1 through 3). 
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Figure 6. Approval and Effectiveness of Chipping or Other Mechanical Means


Variations in Approval and Effectiveness of Chipping or Other Mechanical Means. Approval and 
effectiveness of chipping or other mechanical means did not vary significantly by the sociodemographic and 
recreation-related items.


Summary of Management Strategies 
To review, ratings of approval and effectiveness of the six possible management interventions were 


gathered. Signs received the highest approval rating overall, but was ranked 3rd in expected effectiveness (table 5).
Closure of some areas was expected to be the most effective. Banning mechanically based uses was the least 
approved of, and expected to be the least effective of the six interventions. Ratings of interventions are fairly similar
to those reported by Winter and Knap (2001), based on a recreationist survey on National Forests in southern
California. It should be noted however that effectiveness ratings are quite close to each other numerically, and 
percentages in the lowest ratings for approval and effectiveness (1 through 3) tended to be low across all six
interventions.


Table 5. Summary of Rank Ordering of Management Interventions


Rank
(1=highest


approval/effectiveness)


Approval Mean Effectiveness Mean


1 Signs at recreation sites 7.4 Closure of some areas 6.3
2 Closure of some areas 6.6 Controlled burns 6.3
3 Restrictions on use 6.3 Signs at recreation sites 6.1
4 Controlled burns 6.3 Restrictions on use 6.0
5 Chipping/mechanical means 5.8 Chipping/mechanical means 5.6
6 Ban mechanically based uses 5.7 Ban mechanically based uses 5.5
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Perceived Value Similarity and Trust 


The Shared Values Similarity Model (Earle and Cvetkovich 1995) was adapted for this survey and 
explored the respondents’ perceived similarity between themselves and the Forest Service regarding how forest fires
should be managed based on values, goals, and views. The model suggests that the determination of trust depends in
a large part upon perceptions of shared salient values regarding the topic of interest (fig. 7). That is, the more a 
respondent perceives his or her own salient values as similar to the Forest Service regarding how forest fires should
be managed, the more he or she will trust the Forest Service. Trust in the Forest Service was also queried. Trust
judgments and perceived similar values are important because they can reduce the complexity of interactions 
between the public and the Forest Service. Specifically, those who trust the Forest Service and see themselves as 
similar are more likely to accept agency actions and initiatives, even when they do not necessarily agree with the 
specific action.


Views


Goals


Values


Figure 7. Model of Salient Values Similarity


While some have asserted that trust in government is low, findings to the contrary are readily available
(Kasperson, Golding and Kasperson 1999). In fact, recent work suggests that a majority of individuals trust the 
Forest Service to make land management decisions (Borrie and others 2002, Cvetkovich and Winter 1998, 
Cvetkovich and Winter 2001, Winter, Palucki and Burkhardt 1999). The latest work suggests that among those who 
trust the Forest Service, there are some who believe that when/if the agency acts contrary to those salient values, the
reasons for this apparent inconsistency are justified (Cvetkovich and Winter 2003). There are others who feel that
sometimes those inconsistencies are unjustified. They share values, but find unwarranted inconsistencies between
those values and what the agency does; and they tend to trust the Forest Service less. Finally, there are those who
distrust the agency and do not perceive any shared salient values with the agency. These are individuals who would
be difficult to persuade regarding the merit or value of agency actions. They appear to be a small percentage of 
respondents whom we have contacted. Unfortunately, extreme instances of distrust in the Forest Service may
decrease the likelihood of participation in agency sponsored or agency collected information efforts, making study
of the opinions of this particular subset of the public more challenging. While a degree of distrust can serve a 
positive function, encouraging inquiry and questioning, extreme distrust can be counter-productive because of the 
impacts on efforts towards effective and timely management and collaboration. New items were added to the 2002 
version of the survey to test these patterns of trust and distrust further, and findings are presented below.


 Values 
Respondents rated the similarity of their values to those of the Forest Service (1=does not share your


values, 8=shares your values). Variations in shared values by state of residence were not statistically significant
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(ANOVA,  p >.05; table 6). Ratings indicate an overall trend towards perceived shared values with the Forest 
Service (59.1 percent chose 6, 7 or 8 on the values scale). 


Table 6. Shared Values on How Forest Fires Should be Managed, by State of Residence 


State Mean SD N
CA 6.2 2.0 531
AZ 6.0 2.0 372
CO 5.9 1.9 367
NM 5.8 2.1 368
All 6.0 2.0 1,638


 Variations in shared values were found.  
Perceived shared values were highest among respondents who: 


Were less educated (ANOVA, F(4, 1,628) = 11.67, p <.05); 
Were female (means of 6.1—females versus 5.6—males, t = -5.42, p <.05); and 
Were Hispanics/Latinos(as) or Blacks/African Americans (ANOVA, F(4, 1,543) = 5.31, p <.05). 


Multiple regression was used to examine the ability to predict shared values based on education level, 
gender, and ethnic/racial group. The regression was significant (F(3, 1,540) = 19.71, p <.001), though the amount of 
variance explained was marginal (R2= .037). Education level and gender were significant contributors in the 
regression. 


Variable         t      p 
 Education  -4.95  <.001*** 
 Gender   4.36  <.001*** 
 Ethnic/racial group -1.90  .058 


 Goals 
 Shared goals were rated on a scale from 1 to 8, where 1 was equal to “the Forest Service has different 
goals”, and 8 was equal to “the Forest Service has the same goals.” The majority indicated shared goals for 
management of forest fires (57.2 percent selected a 6, 7 or 8 on goals). However, variations in shared values by state 
of residence were statistically significant (ANOVA, F(3, 1,611) = 5.76, p <.05), with Californians and Arizonans rating 
shared goals significantly higher than respondents from New Mexico (Scheffe, p <.05; table 7).


Table 7. Shared Goals on How Forest Fires Should be Managed, by State of Residence 


State Mean SD N
CA 6.0 2.1 523
AZ 5.9 2.1 366
CO 5.8 2.0 362
NM 5.5 2.2 364
All 5.8 2.1 1,615


Shared goals with the Forest Service were highest among: 
Female respondents (means of 6.1—females versus 5.6—males, t = -5.09, p <.05). 


Multiple regression was used to examine the ability to predict shared goals based on state and gender. The 
regression was significant (F(2, 1,612) = 13.07, p <.001), though the amount of variance explained was marginal      
(R2= .016). Gender was a significant contributor in the regression. 


Variable       t      p 
Gender   5.08  <.001*** 
State of residence  .61  .541 
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 Views 
 Similarity of views was explored. Respondents were asked to rate, on a scale from 1 to 8, to what extent 
the Forest Service supported their views about management of forest fires (1=the Forest Service opposes your 
views, 8=the Forest Service supports your views). A majority indicated the Forest Service supports their views 
about the management of forest fires (58.2 percent chose 6 through 8 on this scale). However, variations in shared 
views by state of residence were statistically significant (ANOVA, F(3, 1,586) = 6.34, p <.05; table 8), with 
Californians rating shared views significantly higher than respondents from New Mexico (Scheffe, p <.05). 


Table 8. Shared Views about Management of Forest Fires, by State of Residence 


State Mean SD N
CA 6.2 1.9 511
AZ 6.0 2.0 363
CO 5.9 1.9 363
NM 5.7 2.0 353
All 6.0 2.0 1,590


Higher ratings of shared views with the Forest Service were among respondents who: 
Completed the survey in Spanish (means of 5.9—English versus 6.8—Spanish, t = -4.80, p <.05); 
Were less educated (ANOVA, F(4, 1,581) = 6.18, p <.05); 
Were female (means of  6.4—females versus 5.7—males, t = -7.08, p <.05); and 
Were Hispanic/Latino(a) (ANOVA, F(4, 1,493) = 4.58, p <.05). 


Multiple regression was used to examine the ability to predict shared views based on state, education level 
and gender. The regression was significant (F(5, 1,489) = 23.26, p <.001), though the amount of variance explained was 
marginal (R2= .047). Gender and language of survey were significant contributors in the regression. 


Variable        t      p 
Gender   6.28  <.001*** 
Language of survey 3.14  <.01* 
Education  -1.74  .082 
Ethnic/racial group -1.49  .136 
State of residence  .96  .339 


 Trust 
 Trust in the U.S. Forest Service in their efforts to manage forest fires was rated on a scale from 1 to 8 
(1=you do not trust the Forest Service at all, 8=you trust the Forest Service completely). The majority of 
respondents indicated that they trusted the Forest Service regarding forest fire management (71.1 percent chose a 
rating of 6, 7 or 8). However, variations in trust by state of residence were statistically significant (ANOVA,  
F(3, 1,765) = 24.57, p<.05), with Californians expressing the highest degree of trust in the Forest Service (table 9).
Californians’ ratings of trust were significantly higher than respondents from the other three states, and Arizonans 
had higher trust ratings than respondents from New Mexico (Scheffe, p <.05). 


Table 9. Trust in Forest Service, by State of Residence 


State Mean SD N
CA 6.8 1.6 584
AZ 6.3 2.0 395
CO 6.1 1.9 398
NM 5.8 2.0 392
All 6.3 1.9 1,769
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Other variations in trust were also of interest.
Trust ratings were highest among respondents who:


Participated the least frequently in outdoor recreation (ANOVA, F(4, 1,762) = 4.82, p <.05);
Had not visited a National Forest (means of 6.2—visitors and 6.7—non-visitors, t = -4.51,


p <.05);
Completed the survey in Spanish (means of 6.2—English versus 7.2—Spanish, t = -6.53, p <.05);
Had not lived in the US all of their lives (means of 6.2—lifetime residency versus 6.7—non-lifetime


residency, t = -3.64, p <.05);
Were less educated (ANOVA, F(4, 1,759) = 11.41, p <.05);
Were female (means of 6.6— females versus 6.0—males, t = -6.18, p <.05); and 
Were Hispanic/Latino(a) or Black/African American (ANOVA, F(4, 1,660) = 8.57, p <.05). 


Multiple regression was used to examine the ability to predict trust based on the variables presented above. 
The regression was significant (F(8, 1,627) = 12.80, p <.001), though the amount of variance explained was marginal
(R2= .059). Gender, state of residence, education level, and language of survey were significant contributors in the
regression.


Variable    t     p 
 Gender    4.94  <.001*** 
 State of residence  3.93  <.001*** 
 Education   -3.11  <.01** 
 Language of survey  2.21  .027* 
 Ethnic/racial group  -1.83  .059 


Frequency of outdoor recreation 1.56 .119
 National Forest visitation  .27  .791 
 Lifetime US residency  .25  .806 


Consistency of FS Decisions and Actions with Salient Values 
In three of the states (Arizona, Colorado, and New Mexico) respondents were asked how often the Forest


Service made decisions and took actions consistent with their own values, goals and views. This item was one of 
two created to test a new model of trust and distrust introduced by Cvetkovich and Winter (2003). Most expressed 
the opinion that the Forest Service acts in line with their salient values a majority of the time (fig. 8).
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Figure 8. Frequency of Forest Service’s Consistency with Salient Values, by State of Residence
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Validity of Inconsistency with Salient Values 
In three of the states (Arizona, Colorado, and New Mexico) respondents were asked whether or not the


reasons for the Forest Service making decisions and taking actions inconsistent with salient values, goals and views
were valid. This item was the second created to test a new model of trust and distrust introduced by Cvetkovich and 
Winter (2003). Most expressed the opinion that reasons were valid when the Forest Service behaved in ways
inconsistent with their salient values (fig. 9). The model introduced by Cvetkovich and Winter suggests further
analyses of the relationship between these two new variables, trust, and salient values. However, findings from
further testing this model are not presented.
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Figure 9. Degree of Agreement with Validity of Inconsistency between Forest Service Actions or Decisions and
Salient Values, by State of Residence


Relationship Between Value Items and Trust 
The measures of salient values similarity (SVS) and trust were highly correlated with each other, in 


keeping with results of past studies (e.g., Winter and Knap 2001; table 10).


Table 10. Pearson Correlations Between Salient Values Similarity Items and Overall Trust


SVS/Trust Item Trust Views Goals
Values .593***


(1,619)
.694***
(1,527)


.673
(1,539)


Goals .547***
(1,600)


.672
(1,527)


Views .614***
(1,577)


Note: ***= Significant at p <.001. 
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 A regression was conducted to examine the ability to predict trust based on the three salient values items. 
The regression was significant (F(3, 1,465) = 408.52, p <.001), with a substantial amount of variance explained           
(R2= .456). The salient values items and trust were averaged to create a trust scale (  = .88). This scale was used in 
the analyses of ratings on management strategies described below.  


Variable        t      p 
Views  11.92  <.001*** 


 Values  9.27  <.001*** 
 Goals   5.03  <.001*** 


Predicting Reactions to Management Interventions 
 Reactions to the above six management interventions were further explored through regression analyses. In 
these analyses we examined a set of key variables as suggested for each intervention discussed above. We also 
explored the predictive values of concern, and the trust scale for each intervention. Prior to these regressions, we 
calculated the mean of each intervention’s rating of effectiveness and approval, to create an overall rating of each 
intervention (table 11). Each scale had an acceptable alpha for combination. 


Table 11. Summary Statistics for Management Intervention Scales 


Item Mean SD N Chronbach’s
alpha


Approval/Effectiveness of Controlled Burns  6.31 1.86 1,779 .861
Approval/Effectiveness of Banning Mechanically Based Uses 5.58 2.26 1,756 .836
Approval/Effectiveness of Restricting Uses 6.13 1.97 1,729 .828
Approval/Effectiveness of Signs  6.73 1.34 1,802 .599
Approval/Effectiveness of Closures 6.45 1.85 1,784 .816
Approval/Effectiveness of Chipping or other Mechanical 5.69 2.19 1,632 .908


Predicting Ratings of Controlled Burns 
Ratings of the approval/effectiveness of controlled burns were significantly predicted by the variables 


listed below (R2 = .073, F(5, 1,639) = 25.73, p <.001). The trust scale was the most significant predictor of ratings of 
controlled burns. 


Variable            t      p 
 Trust scale   8.60  <.001*** 
 Ethnic/racial group  3.46  <.01** 
 Age    3.12  <.01**  
 National Forest visitation  -2.60  <.01** 
 Concern    1.80  .072 


Predicting Ratings of Banning Mechanically Based Uses 
Ratings of approval/effectiveness ratings of banning mechanically based recreation uses on forest lands 


was significantly predicted by the variables listed below (R2 = .116, F(6,. 1,703) = 37.22, p <.001). The trust scale 
contributed the most to the regression. 


Variable       t      p 
 Trust scale   8.40  <.001*** 
 Age    7.72  <.001*** 
 Gender    4.33  <.001*** 
 Concern    3.50  <.001*** 
 State of residence   -3.14  <.01** 
 National Forest visitation  2.61  <.01** 
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Predicting Ratings of Restrictions on Uses 
Ratings of the approval/effectiveness of restrictions on uses were significantly predicted by the variables 


listed below (R2 = .101, F(4, 1,702) = 47.59, p <.001). The trust scale was the most significant predictor of ratings on 
restrictions of uses. 


Variable        t      p 
 Trust scale   11.37  <.001*** 
 Gender    2.92  .004** 
 Concern    2.83  .005*** 
 Frequency outdoor recreation 1.85  .065  


Predicting Ratings of Signs at Recreation Sites 
Ratings of the approval/effectiveness of signs were significantly predicted by the variables listed below    


(R2 = .129, F(10, 1,644) = 24.42, p <.001), with the trust scale as the most significant contributor in the prediction of 
ratings of signs. 


Variable        t      p 
 Trust scale   9.62  <.001*** 
 Concern    4.16  <.001*** 
 Language of survey  3.99  <.001*** 
 Education   -2.39  <.02* 
 Ethnic/racial group  -2.31  <.03* 
 State of residence   2.09  <.05* 
 Gender    1.62  .106 
 Lifetime US residency  -.69  .488 
 National Forest visitation  -.56  .574 
 Frequency outdoor recreation .25  .802 


Predicting Ratings of Closure of Some Areas 
Ratings of the approval/effectiveness of closing some areas were significantly predicted by the variables 


listed below (R2 = .096, F(3, 1,759) = 62.10, p <.001). The trust scale contributed the most to the regression. 


 Variable         t      p
 Trust scale   10.91  <.001*** 
 Gender    4.75 ` <.001*** 
 Concern    2.32  <.05*


Predicting Ratings of Chipping or Other Mechanical Means 
Ratings of the approval/effectiveness of chipping or other mechanical means were significantly predicted 


by the variables listed below (R2 = .091, F(2, 1,610) = 80.99, p <.001). The trust scale contributed the most to the 
regression. 


 Variable          t      p
 Trust scale   8.88  <.001*** 
 Concern    7.21  <.001*** 


 In sum, all of the six regression equations predicting approval/effectiveness were significant. The total 
percent of variance explained ranged between 7 and 13 percent, leaving a large percent of variance unaccounted for 
in each case. The trust scale was the most important variable, as the strongest contributor to variance in each of the 
regressions. Concern about wildland and wilderness fires in the state of residence also contributed to each of the six 
regressions and was an important indicator of how individuals responded to the management interventions 
presented. The other indicators were significant in some regressions, but not all. 
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Description of Respondents 


 Respondents to the survey were randomly selected residents contacted via telephone by the research team 
at San Diego State University. Telephone surveys were completed by individuals who were 18 years of age or older. 
Total respondents to the survey included: 


Total     State 
  606  California 
  402  Arizona 
  402  Colorado 
  401  New Mexico  


By design, approximately equal numbers of males and females completed the survey (table 12). This 
gender distribution approximates Census 2000 data for individuals age 18 or older. 


Table 12. Gender of Respondents, by State of Residence 


ALL CA AZ CO NM
Percent


Male 49.8 49.5 50.0 50.0 49.6
Female 50.2 50.5 50.0 50.0 50.4
Census 2000 
Male4 49.3 49.4 50.0 48.5
Female 50.7 50.6 50.0 51.5


 The vast majority of the surveys were completed in English (table 13). Language of survey completion 
varied by state of residence, and differences were statistically significant ( 2


(3, n= 1,811) = 13.34, p <.055). Contrasts by 
state for number of Spanish speakers in Census 2000 suggests that Spanish speakers were a bit underrepresented 
among the responses for California and New Mexico. The effort to gain statewide samples, with respondents from 
the major regions of each state, may have affected the percentage of Spanish speakers. Some state regions have a 
higher proportion of Spanish speakers than do other regions. In addition, language of respondent was not one of the 
sampling criteria. 


Table 13. Language of Survey Completed, by State of Residence 


ALL CA AZ CO NM
Percent


English 92.9 91.1 90.8 95.3 95.5
Spanish 7.1 8.9 9.2 4.7 4.5
Census 2000 
Percent Spanish Speakers 13.76 9.2 5.1 9.4


 The majority of respondents had attended college, reflecting a well-educated set of respondents (table 14).
Variation in education level by state was significant ( 2


(12, n= 1,806) = 31.71, p <.05). Colorado had the greatest 
percentage of respondents with a Bachelor’s degree or higher. 


                                                          
4 Data is from U.S. Census Bureau, Census 2000, based on distribution of males and females 18 years and over. 
5 All p values represent a Bonferroni adjusted alpha. Further details can be obtained from the author. 
6 Data is from U.S. Census Bureau, Census 2000, based on primary language spoken at home. Percent is those who 
are Spanish speaking, and speak English less than “very well”. This is based on population 5 years of age and over. 
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Table 14. Highest Level of Education Completed, by State of Residence 


ALL CA AZ CO NM
Education Level Percent
Middle school or less 7.2 7.6 10.2 4.0 7.0
A high school degree (or G.E.D.) 18.9 20.0 16.4 18.7 20.0
At least 1 year of college/trade/vocational school 34.3 33.2 39.8 31.3 32.9
Graduated college with Bachelor’s degree 19.4 20.7 16.2 23.9 16.5
At least 1 year of graduate work beyond Bachelor’s 19.9 18.4 17.2 21.9 23.2
Don’t know/refused .3 .1 .2 .2 .5


 Education level of respondents varied by ethnic/racial group. Respondents who were age 25 or older and 
identified themselves as Asian/Pacific Islander were most likely to have a Bachelor’s degree or some graduate 
education (60.4 percent), followed by Whites/Caucasians (47.9 percent), Native Americans (31.1 percent), 
Hispanics/Latinos(as) (20.7 percent), and Blacks/African Americans (20.0 percent).  
 Based on respondents age 25 or older, a comparison with Census 2000 revealed that respondents were 
more educated than the statewide population. This was particularly the case at the higher education levels (table 15). 


Table 15. Percent of Respondents with BA Degree or Higher, by State of Residence 


Respondents Census
2000


State Percent
CA 42.8 26.6


35.9 23.5AZ
CO 48.0 32.7
NM 42.1 23.5


 Ages of respondents varied, with the majority between 25 and 54 years (table 16). The minimum age for 
survey participation was 18. Variation in number of respondents by age group across states was statistically 
significant ( 2


(15, n= 1,807) = 46.08, p <.05). California had the most respondents within the two younger age groups 
(18 to 34). 


Percentage of respondents within each age group mirrored Census 2000 fairly well, with differences of 5 
percent or less between each state’s population and number of respondents. The exception to this was New Mexico, 
which had fewer respondents in the youngest age category than what would match that state’s adult population (6.7 
percent fewer), and more respondents in the 55 to 64 category than would be expected (6.9 percent more). 


Table 16. Age Group of Respondents, by State of Residence 


CA AZ CO NM
Age Group Percent
18 to 24 12.5 8.2 5.5 7.0
25 to 34 20.4 15.2 17.4 14.0
35 to 44 21.9 21.1 25.1 19.5
45 to 54 22.0 20.1 21.1 23.7
55 to 64 10.8 15.7 14.4 19.0
65 or over 12.1 19.2 16.4 17.0
Don’t know/refused .4 .5 n/a n/a 


The vast majority had lived in the United States all of their lives (83.8 percent; table 17). The number of 
lifetime/non-lifetime residency in the US varied significantly by state ( 2


(3, n= 1,808) = 20.46, p <.05). The greatest 
proportions of non-lifetime residency were from California and Arizona.
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Table 17. Lived in United States Entire Life, by State of Residence 


ALL CA AZ CO NM
Percent


Yes 83.8 78.9 80.8 87.1 89.3
No 16.1 20.9 18.7 12.9 10.7
Don’t know/refused .2 .2 .5 n/a n/a 
Census 2000 
% Foreign Born7 26.2 12.8 8.6 8.2


Those who had not been in the United States all of their lives had lived here an average of 22.2 to 26.0 
years (table 18); California respondents had the shortest tenure in the US. However, differences by state were not 
statistically significant (ANOVA, p >.05). 


Table 18. Number of Years in United States, by State of Residence 


State Mean SD N
CA 22.2 15.5 120
AZ 24.2 19.9 75
CO 26.0 18.0 52
NM 25.1 17.1 43
All 23.8 17.4 290


 Annual household income varied with more than half reporting $35,000 or greater per year (table 19).
Broader categories for the higher income levels than for the lower categories should be noted. The refusal rates 
between 12 and 16 percent were expected, as individuals tend to be somewhat uncomfortable providing income 
information, even when categories are provided. 


Table 19. Annual Household Income, by State of Residence 


CA AZ CO NM
Income Percent
Under $5,000 2.6 2.5 1.7 2.5
$5,000 up to (but not including) $10,000 4.4 4.5 1.5 4.0
$10,000 up to (but not including) $15,000 4.7 4.5 3.7 6.5
$15,000 up to (but not including) $25,000 9.8 10.0 7.2 11.2
$25,000 up to (but not including) $35,000 8.4 10.7 10.9 15.0
$35,000 up to (but not including) $50,000 13.2 15.4 16.9 14.0
$50,000 up to (but not including) $75,000 17.0 17.4 19.7 18.7
$75,000 up to (but not including) $100,000 10.7 11.2 14.4 6.7
$100,000 or more 13.9 7.7 11.2 9.5
Don’t know/refused 15.4 16.2 12.7 12.0


 A majority of respondents were White/Caucasian or Hispanic/Latino(a) (table 20). Respondents could 
select multiple categories, though they were asked to choose the category that best described them.  


                                                          
7 Data from U.S. Census Bureau, Census 2000, based on all ages. 
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Table 20. Ethnic/Racial Categories of Respondents, by State of Residence 


CA AZ CO NM
Ethnicity/Race Percent1


White or Caucasian 61.9 70.6 78.9 61.3
Hispanic or Latino(a) 21.6 17.2 13.7 28.4
Asian or Pacific Islander 7.3 2.2 1.5 1.2
Black or African American 4.5 2.5 2.5 1.0
Native American or First Nations 3.8 5.5 2.5 7.0
Another ethnic/racial group 1.7 .7 0 .2
Missing 2.6 2.5 2.2 2.0
1Percent will not add to 100 when respondents selected more than one ethnic/racial category (3.2 percent for 
California, 2.5 percent for Arizona, 1.7 percent for Colorado, and 2.0 percent for New Mexico). 


 Few respondents reported memberships in environmental organizations. However, when an environmental 
organization was named, the Sierra Club and Nature Conservancy were most often mentioned (table 21).
Organizations were sometimes mentioned that do not have environmental concerns within their primary missions; 
they were excluded from further analysis. 


Table 21. Respondents’ Memberships in Environmental Organizations, by State of Residence 


CA AZ CO NM
Environmental Organization1 Percent
Sierra Club 2.9 1.2 3.7 2.7
Greenpeace 1.6 .5 .5
World Wildlife Federation 1.6 .5 .7


.5
1.2


Audubon Society 1.3 .5 1.2 .7
Nature Conservancy 1.3 3.2 3.0 2.2
Defenders of Wildlife .3 1.0 .2 0
Percent Listing Any Membership 10.4 7.7 13.7 10.2
1Only organizations reported by 1 percent or more of respondents from any one state are listed. 


 Respondents were asked about their visits to National Forests in each state. Variations by state were 
statistically significant ( 2


(3, n= 1,786) = 38.18, p <.05), with Colorado residents most likely to report visiting a 
National Forest (table 22).


Table 22. Ever Visited National Forest in State, by State of Residence 


ALL CA AZ CO NM
Percent


Yes 80.1 73.3 77.9 89.8 81.8
No 18.6 24.9 20.1 9.2 17.7
Don’t know/refused 1.4 1.8 2.0 1.0 .5


 The number of times that respondents had visited a National Forest in the past twelve months also varied 
by state, with Californians having the lowest average (table 23). However, these variations were not statistically 
significant (ANOVA, p >.05). Given the high standard deviations for each state, medians are also presented in the 
table, confirming the lack of difference between states. 
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Table 23. Number of Visits to National Forest in State in Past Twelve Months, by State of Residence


State Mean SD Median N
CA 5.1 28.8 1 439
AZ 10.8 37.7 2 305
CO 11.9 41.2 3 359
NM 13.4 47.6 2 327
All 9.9 38.9 - 1,430


The number of years since the respondents first visited a National Forest in their state varied (table 24).
These variations were statistically significant (ANOVA, F(3, 1,418) = 5.81, p <.05). Given the high standard deviations
for each state, medians are also presented in the table, revealing the uniqueness of Arizonans on this item.


Table 24. Number of Years Since First Visit to a National Forest, by State of Residence


State Mean SD Median N
CA 24.7 16.0 24 436
AZ 23.0 15.6 20 306
CO 27.1 16.8 27 354
NM 27.6 16.3 26.5 326
All 25.6 16.3 1,422


Participation in outdoor recreation varied, though half reported engaging in activities several times a month
or more frequently (fig. 10). This question included any type of outdoor recreation, engaged in on or off forest
lands. Respondents reported somewhat less frequent participation than a national survey on outdoor recreation
conducted for the Recreation Roundtable (Roper Starch 2000). In that study, two-thirds of respondents engaged in
outdoor recreation several times a month or more frequently.


24.6%


16.7%


18.0%


15.2%


25.5%


Several/Week


Once/Twice Year


Several/Month
Once a Month


Rarely/Never


Figure 10. Participation in Outdoor Recreation, All Respondents


Variations in outdoor recreation participation by state were statistically significant ( 2
(12, n= 1,808) = 45.02,


p <.05). Arizona and New Mexico respondents tended to have less frequent outdoor recreation participation rates
(table 25).
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Table 25. Participation in Outdoor Recreation on an Annual Basis, by State of Residence 


CA AZ CO NM
Participation Level Percent
Several times a week 27.7 18.9 28.0 21.5
Several times a month 21.8 24.5 34.5 22.2
About once a month 17.4 17.6 13.0 18.7
Once or twice a year 16.9 21.2 14.3 19.9
Rarely or never 16.0 17.4 10.2 17.4
Don’t know/refused .2 .3 0 .2


 Outdoor recreation participation was examined by ethnic/racial identity. This contrast became important, 
because significant variations arose that were linked to both to recreation participation and ethnic/racial identity 
when predicting ratings of management interventions. Whites/Caucasians and Native Americans tended to 
participate in outdoor recreation more frequently than did the other ethnic/racial groups (table 26).


Table 26. Frequency of Outdoor Recreation Participation, by Ethnic/Racial Group 


White/
Caucasian


Hispanic/ 
Latino(a)


Asian/
Pacific


Islander


Native
American


Black/ 
African


American
Participation Level Percent
Frequent1 72.5 53.4 51.6 63.3 56.9
Infrequent2 27.5 46.6 48.4 36.6 43.1
n 1,220 369 64 82 51
Chi-Square Significant?3 Yes Yes No No No
1 Includes the categories of several times a week, several times a month, and once a month. 
2 Includes the categories of once/twice a year and rarely/never. 
3 For each ethnic/racial group, a chi-square was computed based on a variable indicating whether or not the 
respondent was a member of each group. 


 Among those who participated in outdoor recreation at least part of the year (1,505 respondents), a wide 
variety of activities was reported. The most frequently reported activities included hiking, camping, walking, 
freshwater fishing, and group sports (table 27). These activities were listed in response to an open-ended request for 
the top three outdoor recreational activities engaged in most often. 


Table 27. Outdoor Recreational Activities 


Activity Number of
Respondents


Percent of Those Participating in
Outdoor Activities 


Hiking 642 42.6
Camping 395 26.2
Walking 342 22.7
Freshwater fishing 330 21.9
Group Sports 225 15.0
Swimming 143 9.5
Hunting 135 9.0
Street biking 126 8.4
Mountain biking 122 8.1
Snow skiing 121 8.0
Running 115 7.6
Sightseeing 108 7.2
Picnicking 108 7.2
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Discussion and Conclusions


 Respondents to this survey of opinions regarding wildland and wilderness fires and fire management in the 
southwest were residents age 18 and older, contacted by telephone in 2001 or 2002. The cooperation rate was high. 
The sample of respondents was random, and appears to be sociodemographically similar to data from the 2000 
Census. They tend to be somewhat more educated however than the residents they are assumed to represent from 
their state. The data were weighted for appropriate geographic distributions within the state. All of these attributes 
make the findings of great interest, since they can be taken as representative of the general sentiments of residents 
regarding fire and fire management. 
 A majority agreed that some fires have to be allowed to burn, but that residents have to be protected. 
Californians were more likely to suggest that fires should be extinguished regardless of cost, a point of concern for 
fire management in that state. 
 Most respondents were fairly concerned about fire, though they viewed others as less so. They were not 
particularly confident in their knowledge about fire, though many still selected a higher rating on the scale. Most 
trusted the Forest Service in its efforts to manage fires, and perceived similar salient values between themselves and 
the agency regarding fire management. They tended to think that the Forest Service acted consistently with those 
salient values, and that when it did not, the reasons were justified. This was the case for a majority, however, 
exceptions were found in levels of trust and these should be noted because of the implications for communication 
and collaboration efforts between agency and public. 


Signs and area closure were the most approved of interventions, though closure and controlled burns were 
expected to be the most effective. The least approved of, and least effective ratings were given to banning specific 
uses on forestlands. The reaction to bans mirrors opposition to bans found by the author in her recent inquiries into 
methods to address threatened and endangered species. Trust and concern appear to be of great importance in 
understanding how people will view proposed and actual management interventions. 


Age, National Forest visitation, outdoor recreation experience, education, and aspects of acculturation 
(language, and time in the US) were important influences in viewing differences on the true/false statements that 
were presented. These should considerations should probably be taken into account when forming messages about 
fire and fire management, and adjustments made to the message based on intended recipients of each message. 
Given the statewide variations in these characteristics, it would also seem prudent to tailor messages to the 
particular population characteristics of each state. 
 It appears that education will play an important role in the relationship between the Forest Service and the 
public concerning fire and fire management. The findings of higher concern and lower knowledge, paired with a 
trend towards trust and shared values, point to an open door for communication and education efforts with publics. 
The determination of which fires are to be allowed to burn once ignited, how fires are managed or controlled, and 
when suppression is the strategy of choice could be a focus of messages to publics. 
 It is important to note however that education efforts do not necessarily produce agreement with agency 
plans or actions. A wide variety of publics are represented among the survey respondents, as well as in the public at 
large. Explanations that take into account bases of concern, levels of understanding, and present the logic behind 
choices will probably be received better than standard messages that gloss over detail and treat all audiences as 
similar. Recent work suggests that management presentation of technical aspects of fire management conflicts with 
public information needs and interests, exacerbating confusion and creating conflict. Such findings are reflective of 
the larger work in risk management that shows a distance between expert and public knowledge and understanding, 
and the necessity of blending both for effective decisions. Establishing and maintaining trust requires agency 
interactions that are sensitive to these information needs and interests over time. 
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Appendix A: Counties Within Each Regional Division by State8


California
Bay Area 
 Alameda  


Contra Costa 
Marin 


 Napa 
 San Francisco 
 San Mateo 
 Santa Clara 
 Solano 


Sonoma 


Central Coast 
 Monterey  
 San Luis Obispo  
 Santa Barbara  
 Santa Cruz 


Ventura  


Central Valley 
 Butte 
 Colusa 
 Fresno 
 Glenn 
 Kern  


Kings 
Lake
Madera 
Merced
Sacramento 
San Benito 
San Joaquin  
Shasta
Siskiyou  


 Stanislaus 
 Sutter  


Tehama 
 Trinity 
 Tulare 
 Yolo  
 Yuba 


 Inland Empire 
 Imperial 
 San Bernardino  
 Riverside  


Los Angeles 
 Los Angeles 


                                                          
8 Divisions are approximate because sampling was by telephone numbers within regions. For some planning 
purposes counties are grouped in other ways. 
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North Coast/Sierra 
 Alpine 
 Amador 
 Calaveras 
 Del Norte  
 El Dorado 
 Humboldt  
 Inyo  
 Lassen 
 Mariposa  


Mendocino 
 Modoc  
 Mono 
 Nevada 
 Placer 
 Plumas 
 Sierra  
 Tuolumne  


Orange County 
 Orange  


San Diego County 
 San Diego  


Arizona
Southeastern Region  
 Cochise  
 Graham  
 Greenlee  
 Santa Cruz  


Pima Region  
 Pima  


Western Region  
 La Paz  
 Mohave  
 Yuma 


Central Region  
 Gila  
 Pinal 


Maricopa Region  
 Maricopa  


Northern Region  
 Apache  
 Coconino  
 Navajo  
 Yavapai  
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Colorado
Region 1: Northeast Colorado Association of Local Governments 
 Logan  
 Morgan  
 Phillips  
 Sedgwick  
 Washington  
 Yuma  


Region 2: (no COG at this time) 
 Larimer  
 Weld  


Region 3: Denver Region Council of Governments (www.drcog.org) 
 Adams 
 Arapahoe  
 Boulder  
 Clear Creek  
 Denver  
 Douglas  
 Gilpin  
 Jefferson  


Region 4: Pikes Peak Area Council of Governments 
 El Paso  
 Park  
 Teller  


Region 5: East Central Council of Governments 
 Cheyenne  
 Elbert  
 Lincoln  
 Kit Carson  


Region 6: Southeast Council of Governments 
 Baca  
 Bent  
 Crowley  
 Kiowa  
 Otero  
 Prowers  


Region 7: Pueblo Area Council of Governments 
 Pueblo  


Region 8: San Luis Valley Development Resource Group 
 Alamosa  
 Conejos  
 Costillo  
 Mineral  
 Rio Grande  
 Saguache  
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Region 9: Economic Development District of Southwest Colorado  
 Archuleta  
 Dolores  
 La Plata  
 Montezuma  
 San Juan  


Region 10: League for Economic Assistance and Planning, Inc.  
Delta
Gunnison  
Hinsdale  
Montrose  
Ouray  


 San Miguel  


Region 11: Associated Governments of Northwest Colorado 
 Garfield  
 Mesa 
 Moffat  
 Rio Blanco  


Region 12: Northwest Colorado Council of Governments  
 Eagle  
 Grand  
 Jackson  
 Pitkin  
 Routt  
 Summit  


Region 13: Upper Arkansas Area Council of Governments 
 Chaffee  
 Custer  
 Fremont  
 Lake  


Region 14: South Central Council of Governments 
 Huerfano  
 Los Animas  


New Mexico
Northwest Region  
 Cibola  
 McKinley 
 San Juan 


North Central Region  
Colfax  


 Los Alamos  
 Mora  
 Rio Arriba  


San Miguel  
 Santa Fe  
 Taos  
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Middle Rio Grande Region  
 Bernalillo  
 Sandoval  
 Torrance 
 Valencia  


Eastern Plains Region 
 Curry  
 DeBaca  
 Guadalupe  
 Harding  
 Quay  
 Roosevelt  
 Union  


Southwest Region  
 Catron  
 Grant  
 Hildalgo  
 Luna 


Southeast Region  
 Chaves  
 Eddy  
 Lea  
 Lincoln  
 Otero 


Southcentral Region  
 Dona Ana  
 Sierra  
 Socorro 
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Appendix B-1: Residential Zip Codes of California Respondents Grouped by Region 
Region Zip City n
Bay Area 94002 Belmont 1


94010 Burlingame 1
94014 Daly City 2
94015       " 2
94018 El Granada 1
94019 Half Moon Bay 1
94020 La Honda 1
94022 Los Altos 1
94062 Redwood City 1
94063       " 1
94065       " 1
94086 Sunnyvale 1
94087       " 2
94089       " 1
94102 San Francisco 1
94109       " 1
94112       " 1
94117       " 2
94123       " 1
94129       " 1
94134       " 2
94306 Palo Alto 1
94402 San Mateo 1
94501 Alameda 3
94502       " 3
94513 Brentwood 2
94521 Concord 1
94523 Pleasant Hill 2
94533 Fairfield 1
94536 Fremont 2
94538       " 1
94544 Hayward 3
94546 Castro Valley 3
94547 Hercules 1
94549 Lafayette 1
94550 Livermore 1
94553 Martinez 1
94560 Newark 1
94564 Pinole 1
94565 Pittsburg 2
94568 Dublin 2
94571 Rio Vista 1
94572 Rodeo 1
94577 San Leandro 2
94580 San Lorenzo 2
94588 Pleasanton 2
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Bay Area 94590 Vallejo 1
94601 Oakland 1
94602       " 1
94605       " 2
94607       " 1
94610       " 1
94611       " 2
94618       " 1
94621       " 1
94649       " 1
94660       " 1
94702 Berkeley 2
94705       " 2
94706 Albany 1
94707 Berkeley 1
94708       " 1
94904 Greenbrae 1
94930 Fairfax 1
94952 Petaluma 2
94954       " 1
95008 Campbell 1
95020 Gilroy 2
95032 Los Gatos 1
95035 Milpitas 2
95050 Santa Clara 1
95051       " 1
95111 San Jose 1
95112       " 1
95116       " 1
95118       " 1
95123       " 3
95124       " 1
95125       " 1
95126       " 1
95127       " 3
95129       " 2
95148       " 1
95403 Santa Rosa 1
95409       " 1
95425 Cloverdale 1
95442 Glen Ellen 1
95492 Windsor 1
95687 Vacaville 1
95688       " 2
95812 [Invalid for this region] 1


Central Coast 91320 Newbury Park 2
91360 Thousand Oaks 2
91362 Thousand Oaks 3
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93001 Ventura 1
Central Coast 93003       " 2


93010 Camarillo 1
93015 Fillmore 1
93030 Oxnard 1
93033       " 1
93035       " 1
93060 Santa Paula 2
93065 Simi Valley 2
93101 Santa Barbara 1
93103       " 2
93105       " 1
93401 San Luis Obispo 2
93420 Arroyo Grande 1
93422 Atascadero 1
93442 Morro Bay 1
93455 Santa Maria 1
93461 Shandon 1
93901 Salinas 1
93905       " 1
93906       " 1
93907       " 3
93960 Soledad 1
95033 Los Gatos 1
95064 Santa Cruz 1
95073 Soquel 1
95076 Watsonville 2


Central Valley 92209 Invalid zip code 1
92306       " 1
92365 [Invalid for this region] 1
92704 [Invalid for this region] 1
93205 Bodfish 1
93212 Corcoran 1
93215 Delano 1
93225 Frazier Park 1
93230 Hanford 1
93247 Lindsay 1
93257 Porterville 1
93304 Bakersfield 3
93305       " 1
93306       " 2
93309       " 3
93611 Clovis 2
93612       " 1
93620 Dos Palos 1
93625 Fowler 1
93630 Kerman 1
93631 Kignsburg 1
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93635 Los Banos 2
93637 Madera 1


Central Valley 93638       " 1
93643 North Fork 1
93701 Fresno 1
93702       " 1
93704       " 2
93710       " 1
93711       " 1
93726       " 1
93727       " 1
95023 Hollister 1
95204 Stockton 1
95205       " 1
95207       " 2
95209       " 1
95210       " 1
95213       " 1
95242 Lodi 1
95301 Atwater 1
95307 Ceres 1
95340 Merced 3
95348       " 1
95358 Modesto 1
95368 Salida 1
95616 Davis 3
95621 Citrus Heights 3
95624 Elk Grove 1
95627 Esparto 1
95630 Folsom 1
95670 Rancho Cordova 3
95673 Rio Linda 1
95691 West Sacramento 1
95695 Woodland 1
95815 Sacramento 1
95818       " 1
95819       " 2
95820       " 1
95821       " 2
95824       " 1
95831       " 1
95832       " 1
95835       " 1
95901 Marysville 2
95906 Invalid zip code 1
95926 Chico 3
95928       " 3
95936 [Invalid for this region] 1
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95948 Gridley 1
95963 Orland 1
95966 Oroville 1


Central Valley 95968 Palermo 1
95969 Paradise 2
95982 Sutter 1
95991 Yuba City 1
96003 Redding 5
96080 Red Bluff 2


Inland Empire 91709 Chino Hills 2
91710 Chino 2
91711 [Invalid for this region] 1
91739 Rancho Cucamonga 1
91752 Mira Loma 1
91762 Ontario 1
91764       " 2
91784 Upland 1
91786       " 1
92201 Indio 3
92223 Beaumont 1
92243 El Centro 1
92260 Palm Desert 1
92263 Palm Springs 1
92270 Rancho Mirage 1
92311 Barstow 1
92314 Big Bear City 1
92324 Colton 2
92335 Fontana 1
92342 Helendale 1
92345 Hesperia 1
92346 Highland 1
92354 Loma Linda 1
92358 Lytle Creek 1
92363 Needles 1
92373 Redlands 3
92377 Rialto 1
92392 Victorville 1
92399 Yuciapa 1
92404 San Bernardino 1
92501 Riverside 2
92503       " 1
92504       " 2
92505       " 1
92506       " 2
92508 Riverside 1
92509       " 2
92545 Hemet 2
92555 Moreno Valley 2
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92557       " 3
92562 Murrieta 2
92567 Nuevo 1
92570 Perris 1


Inland Empire 92582 San Jacinto 1
92592 Temecula 2
92595 Wildomar 1
92860 Norco 1
92880 Corona 1
92882       " 1
92883       " 1
93391 Invalid zip code 1


Los Angeles 90002 Los Angeles 1
90006       " 2
90008       " 2
90011       " 4
90016       " 1
90018       " 1
90023       " 1
90025       " 2
90026       " 2
90031       " 1
90032       " 1
90034       " 1
90037       " 3
90046       " 2
90059       " 1
90060       " 1
90061       " 1
90063       " 2
90065       " 1
90066       " 2
90069 West Hollywood 1
90201 Bell 1
90207 Invalid zip code 1
90220 Compton 1
90221      " 1
90232 Culver City 1
90240 Downey 2
90241      " 1
90247 Gardena 4
90250 Hawthorne 2
90254 Hermosa Beach 1
90255 Huntington Park 1
90260 Lawndale 1
90275 Rancho Palos Verdes 1
90277 Redondo Beach 1
90280 South Gate 1
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90291 Venice 2
90301 Inglewood 1
90302       " 1
90444 Invalid zip code 1
90603 Whittier 1


Los Angeles 90604       " 1
90638 La Mirada 2
90640 Montebello 1
90650 Norwalk 4
90660 Pico Rivera 1
90670 Santa Fe Springs 1
90706 Bellflower 1
90715 Lakewood 2
90717 Lomita 1
90723 Paramount 1
90740 [Invalid for this region] 1
90745 Carson 2
90746       " 1
90802 Long Beach 1
90803       " 1
90805       " 1
90806       " 1
90807       " 1
90808       " 3
90814       " 1
91001 Altadena 1
91024 Sierra Madre 1
91030 South Pasadena 3
91042 Tujunga 1
91046 Verdugo City 1
91106 Pasadena 1
91108 San Marino 1
91201 Glendale 1
91205       " 2
91206       " 2
91214 La Crescenta 1
91302 Calabasas 2
91316 Encino 3
91326 Northridge 1
91342 Sylmar 1
91343 North Hills 2
91344 Granada Hills 3
91352 Sun Valley 1
91355 Valencia 1
91356 Tarzana 1
91403 Sherman Oaks 2
91406 Van Nuys 2
91601 North Hollywood 4
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91602       " 3
91606       " 1
91702 Azusa 1
91722 Covina 1
91732 El Monte 2
91776 San Gabriel 1


Los Angeles 91790 West Covina 1
91791 West Covina 1
93534 Lancaster 1


North
Coast/Sierra 95252 Valley Springs 1


95255 West Point 1
95357 [Invalid for this region] 1
95415 Boonville 1
95437 Fort Bragg 1
95482 Ukiah 1
95503 Eureka 1
95521 Arcata 1
95540 Fortuna 1
95602 Auburn 1
95642 Jackson 1
95650 Loomis 1
95678 Roseville 1
95703 Applegate 1
95709 Camino 1
95726 Pollock Pines 1
95746 Granite Bay 2
95945 Grass Valley 1
95949       " 3
96101 Alturas 1
96130 Susanville 1
96146 Olympic Valley 1
96151 South Lake Tahoe 1


Orange County 90630 Cypress 2
90631 La Habra 1
90638 [Invalid for this region] 1
90680 Stanton 1
90720 Los Alamitos 1
90740 Seal Beach 2
92222 [Invalid for this region] 1
92618 Irvine 1
92627 Costa Mesa 2
92646 Huntington Beach 3
92647       " 1
92651 Laguna Beach 1
92656 Aliso Viejo 1
92660 Newport Beach 1
92672 San Clemente 2
92677 Laguna Niguel 1
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92691 Mission Viejo 2
92692       " 1
92703 Santa Ana 1
92704       " 2
92705       " 1
92777 Invalid zip code 1
92804 Anaheim 1


Orange County 92807 Anaheim 2
92821 Brea 2
92823       " 1
92833 Fullerton 1
92840 Garden Grove 1
92843       " 1
92845       " 1
92887 Yorba Linda 1


San Diego County 91932 Imperial Beach 1
91935 Jamul 1
91942 La Mesa 1
91945 Lemon Grove 1
91950 National City 1
92007 Cardiff by the Sea 1
92008 Carlsbad 3
92020 El Cajon 1
92021       " 1
92024 Encinitas 1
92027 Escondido 1
92040 Lakeside 1
92054 Oceanside 2
92056       " 3
92064 Poway 1
92065 Ramona 3
92069 San Marcos 2
92071 Santee 1
92075 Solana Beach 1
92082 Valley Center 1
92083 Vista 2
92084       " 1
92103 San Diego 1
92104       " 2
92105       " 3
92106 San Diego 1
92107       " 2
92109       " 3
92110       " 1
92111       " 2
92114       " 2
92115       " 4
92118 Coronado 1
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92122 San Diego 1
92123       " 1
92139       " 1
92154       " 2
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Appendix B-2: Residential Zip Codes of Arizona Respondents Grouped by Region
Region Zip City n
Southeastern 85543 Pima 1


85546 Safford 1
85552 Thatcher 1
85602 Benson 2
85603 Bisbee 2
85605 Bowie 1
85616 Huachuca City 2
85621 Nogales 1
85635 Sierra Vista 2
85643 Willcox 1


Pima   85321 Ajo 1
85614 Green Valley 1
85629 Sahuarita 2
85634 Sells 1
85641 Vail 2
85701 Tucson 1
85704      " 2
85705      " 6
85706      " 5
85710      " 8
85711      " 4
85712      " 1
85713      " 3
85715      " 1
85716      " 1
85718      " 4
85719      " 3
85730      " 3
85734      " 1
85736      " 1
85737      " 2
85739      " 1
85741      " 3
85742      " 2
85743      " 1
85745      " 5
85746      " 3
85747      " 2
85748      " 2
85749      " 1


Western   85349 San Luis 1
85350 Somerton 1
85352 Tacna 1
85364 Yuma 3
85365      " 3
85367      " 1
86021 Colorado City 1
86401 Kingman 2
86403 Lake Havasu City 1
86404      " 2
86406      " 1
86413 Golden Valley 2
86426 Fort Mojave 1
86434 Peach Springs 1
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86436 Topock 1
Western 86440 Mohave Valley 1


86442 Bullhead City 2
Central   85208 Mesa 2


85217 Apache Junction 1
85218      " 1
85220      " 1
85222 Casa Grande 3
85228 Coolidge 2
85232 Florence 1
85235 Hayden 1
85239 Maricopa 1
85241 Picacho 1
85279 Florence 1
85284 Tempe 1
85291 Valley Farms 1
85502 Globe 1
85539 Miami 1
85541 Payson 2


Maricopa 85003 Phoenix 1
85006      " 5
85007      " 1
85008      " 6
85009      " 1
85014      " 2
85015      " 1
85016      " 2
85017      " 2
85019      " 2
85020      " 4
85021      " 4
85022      " 8
85023      " 1
85027      " 7
85028      " 2
85029      " 2
85031      " 4
85032      " 5
85033      " 4
85037      " 1
85040      " 6
85041      " 4
85042      " 4
85044      " 2
85048      " 4
85050      " 1
85051      " 7
85053      " 2
85054      " 1
85085      " 1
85201 Mesa 1
85202      ” 4
85203      " 6
85204      " 1
85205      " 4
85206      " 5
85207      " 1
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85208 Mesa 5
85210      " 4


Maricopa 85212      " 2
85213      " 7
85215      " 1
85219 Apache Junction 1
85220      " 1
85224 Chandler 2
85225      " 4
85226      " 2
85233 Gilbert 5
85234      " 4
85248 Chandler 1
85249      " 1
85250 Scottsdale 1
85251      " 4
85253 Paradise Valley 1
85255 Scottsdale 1
85258      " 6
85262      " 1
85268 Fountain Hills 4
85281 Tempe 4
85282      " 1
85284      " 1
85301 Glendale 6
85302      " 2
85303      " 2
85304      " 2
85306      " 1
85307      " 1
85308      " 8
85323 Avondale 6
85326 Buckeye 1
85331 Cave Creek 2
85335 El Mirage 1
85338 Goodyear 1
85342 Morristown 1
85345 Peoria 6
85351 Sun City 1
85353 Tolleson 1
85355 Waddell 1
85361 Wittmann 1
85374 Surprise 5
85375 Sun City West 1
85377 Carefree 1
85379 Surprise 2
85381 Peoria 2
85382 Peoria 4
85383      " 1


Northern   85901 Show Low 1
85911 Cibecue 1
85936 Saint Johns 1
85937 Snowflake 1
86001 Flagstaff 1
86004      " 2
86025 Holbrook 1
86033 Keyenta 2
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86040 Page 1
86042 Polacca 1
86045 Tuba City 1


Northern 86046 Williams 1
86301 Prescott 1
86303      " 2
86305      " 2
86314 Prescott Valley 3
86320 Ash Fork 1
86323 Chino Valley 2
86324 Clarkdale 1
86325 Cornville 1
86326 Cottonwood 3
86327 Dewey 2
86331 Jerome 1
86332 Kirkland 1
86335 Rimrock 1
86336 Sedona 1
86507 Lukachuki 1
86514 Teec Nos Pos 1
86515 Window Rock 1
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Appendix B-3: Residential Zip Codes of Colorado Respondents Grouped by Region
Region Zip City n
Region 1   80654 Wiggins 1


80701 Fort Morgan 4
80720 Akron 1
80723 Brush 1
80751 Sterling 1


Region 2   80504 Longmont 1
80505 Invalid zip code 1
80517 Estes Park 1
80521 Fort Collins 2
80524      " 2
80525      " 5
80526      " 2
80528      " 1
80530 Frederick 1
80537 Loveland 1
80538      " 3
80543 Milliken 1
80545 Red Feather Lakes 1
80549 Wellington 1
80550 Windsor 2
80610 Ault 1
80620 Evans 2
80621 Fort Lupton 1
80631 Greeley 4
80634      " 3


Region 3 80002 Arvada 1
80003      " 6
80004      " 2
80005      " 2
80007      " 1
80010 Aurora 2
80011      " 5
80012      " 2
80013      " 6
80014      " 2
80015      " 8
80018      " 1
80020 Broomfield 3
80021 Broomfield/Westminster 3
80022 Commerce City 3
80026 Lafayette 2
80027 Louisville 1
80030 Westminster 3
80031      " 2
80033 Wheat Ridge 2
80102 Bennett 1
80104 Castle Rock 1
80108      " 1
80109      " 1
80110 Englewood 1
80112      " 1
80116 Franktown 1
80120 Littleton 7
80121      " 5







Management of Wildland & Wilderness Fires
49


Region 3 80122 Littleton 6
80123      " 1
80126      " 3
80127      " 1
80128      " 5
80129      " 1
80130      " 1
80134 Parker 3
80138      " 1
80203 Denver 2
80204      " 5
80206      " 5
80207      " 2
80209      " 2
80210      " 2
80211      " 1
80212      " 3
80214      " 2
80215      " 5
80216      " 2
80219      " 6
80220      " 1
80221      " 6
80223      " 2
80224      " 1
80227 Denver/Lakewood 2
80228 Denver 2
80229      " 6
80231      " 6
80232      " 3
80233      " 2
80236      " 2
80239      " 2
80241      " 2
80246      " 2
80249      " 1
80260      " 2
80301 Boulder 3
80302      " 2
80304      " 1
80305      " 5
80321      " 1
80401 Golden 3
80433 Conifer 1
80439 Evergreen 2
80465 McCoy 5
80501 Longmont 5
80503      " 3
80504      " 1
80516 Erie 1
80601 Brighton 2
80640 Henderson 1


Region 4 80132 Monument 2
80420 Alma 1
80421 Bailey 1
80808 Calhan 1
80814 Divide 2
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 Region 4 80816 Florissant 1
80817 Fountain 1
80829 Manitou Springs 1
80831 Peyton 1
80863 Woodland Park 1
80864 Yoder 1
80903 Colorado Springs 2
80904      " 1
80906      " 4
80907      " 2
80908      " 4
80909      " 2
80910      " 2
80911      " 3
80913      " 1
80915      " 2
80916      " 1
80917      " 3
80918      " 5
80919      " 2
80920      " 4
80922      " 3
80925      " 1


Region 5 80107 Elizabeth 2
80836 Stratton 2


Region 6 81003 Pueblo 1
81047 Holly 1
81050 La Junta 2
81052 Lamar 1
81067 Rocky Ford 2


Region 7 81001 Pueblo 5
81003      " 1
81004      " 4
81006      " 1
81007      " 2
81008      " 1


Region 8 81101 Alamosa 2
81140 La Jara 1
81144 Monte Vista 1
81151 Sanford 1
81154 South Fork 1


Region 9 81301 Durango 2
81303      " 2
81321 Cortez 2
81323 Dolores 1
81326 Hesperus 1


Region 10 81230 Gunnison 1
81401 Montrose 3
81413 Cedaredge 1
81416 Delta 1
81428 Paonia 1


Region 11 81501 Grand Junction 1
81503      " 3
81504      " 3
81505      " 1
81506 Grand Junction 1
81520 Clifton 1
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 Region 11 81521 Fruita 1
81525 Mack 1
81527 Whitewater 1
81601 Glenwood Springs 1
81623 Carbondale 3
81635 Parachute 1
81641 Meeker 1
81652 Silt 1


Region 12 80447 Grand Lake 1
81611 Aspen 3
81631 Eagle 1
81675 Invalid zip code 1


Region 13 81201 Salida 1
81211 Buena Vista 2
81212 Canon City 4
81215      " 1
81226 Florence 1
81240 Penrose 1


Region 14 81027 Branson 1
81055 La Veta 1
81082 Trinidad 1
81089 Walsenburg 1
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Appendix B-4: Residential Zip Codes of New Mexico Respondents Grouped by Region
Region Zip City n
Northwest 87014 Cubero 1


87020 Grants 2
87021 Milan 1
87045 Prewitt 1
87104 Albuquerque 1
87301 Gallup 6
87316 Fort Wingate 1
87320 Mexican Springs 1
87321 Ramah 1
87323 Thoreau 3
87327 Zuni 1
87328 Navajo 2
87364 Sheep Springs 1
87401 Farmington 7
87402      ” 3
87410 Aztec 7
87413 Bloomfield 5
87416 Fruitland 1
87417 Kirtland 1


North Central 87015 Edgewood 1
87047 Sandia Park 1
87327 Zuni 1
87501 Santa Fe 3
87502      ” 2
87505      ” 8
87506      ” 1
87507      ” 6
87508      ” 2
87522 Chimayo 4
87527 Dixon 2
87529 El Prado 1
87530 El Rito 1
87532 Espanola 1
87537 Hernandez 3
87539 La Madera 1
87543 Llano 1
87544 Los Alamos 5
87549 Ojo Caliente 1
87552 Pecos 1
87556 Questa 1
87557 Ranchos De Taos 1
87566 San Juan Pueblo 1
87567 Santa Cruz 1
87569 Serafina 1
87571 Taos 2
87575 Tierra Amarilla 1
87579 Vadito 1
87701 Las Vegas 5
87722 Guadalupita 1
87723 Holman 1
87728 Maxwell 1
87740 Raton 2
87742 Rociada 1


Middle Rio Grande 87002 Belen 2
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Middle Rio Grande 87006 Bosque 3
87015 Edgewood 2
87016 Estancia 1
87025 Jemez Springs 1
87031 Los Lunas 8
87032 McIntosh 1
87035 Moriarty 1
87043 Placitas 3
87048 Corrales 2
87052 Santo Domingo Pueblo 2
87059 Tijeras 3
87062 Viguita 1
87102 Albuquerque 5
87104      ” 1
87105      ” 7
87106      ” 4
87107      ” 8
87108      ” 14
87109      ” 5
87110      ” 5
87111      ” 13
87112      ” 10
87113      ” 3
87114      ” 9
87118      ” 1
87120      ” 13
87121      ” 7
87122      ” 3
87123      ” 13
87124      ” 8
87144 Rio Rancho 2
87192 Albuquerque 1


Eastern Plains 88101 Clovis 9
88130 Portales 8
88134 Taiban 1
88401 Tucumcari 1
88435 Santa Rosa 1


Southwest 87829 Quemado 2
88030 Deming 8
88031      ” 1
88038 Gila 1
88061 Silver City 1
88062      ” 1


Southeast 88201 Roswell 8
88202      ” 1
88203      ” 5
88210 Artesia 6
88220 Carlsbad 8
88230 Dexter 2
88240 Hobbs 6
88260 Lovington 1
88265 Monument 1
88267 Tatum 1
88310 Alamogordo
88317 Cloudcroft


8
1


88340 Mescalero 1
88345 Ruidoso 1
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Southeast 88352 Tularosa 2
Southcentral 87801 Socorro 1


87823 Lemitar 1
87828 Polvadera 1
87901 Truth Or Consequences 1
87940 Rincon 1
88001 Las Cruces 6
88002 White Sands Missile Range 1
88003 Las Cruces 2
88005      " 9
88007      " 1
88008 Santa Teresa 1
88011 Las Cruces 4
88012      " 1
88021 Anthony 3
88027 Chamberino 1
88046 Mesilla 1
88047 Mesilla Park 3
88048 Mesquite 1
88063 Sunland Park 5
88081 Chaparral 1
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Appendix C-1: Open Ended Comments of California Respondents 
Question: Is there anything you would like to tell us about this survey or your experiences on wildlands 
and wilderness areas? 


I don't think I'm qualified to answer these questions. 


I think they're great; I hope we always have them. 


Support controlled burns:  better than out-of-hand. 


I own property in Malibu; seems like the Forest Service does not know what the Coastal Commission is 
doing as far as planting trees; I think the two agencies should work together. 


Reword some of the questions. 


Some questions need to be revised:  not very clear. 


I wish they had more off-road parks. 


Questions need to be more precise. 


I would like to know the results of this study, maybe you could post it on the internet; I would like to 
broaden my knowledge on these issues and would like any brochures that might be available to the public.


A lot of fires in Idaho due to lightning; it's really good firefighters keep sharp on fighting  
fires.


Survey is well intended but a bit ambiguous; questions beg the issue; assumes public is knowledgeable 
about Forest Service; public does not know how much control other agencies have over the Forest 
Service.


I'm glad we've got forests. 


Leave them alone, keep them open:  no more closure of lands. 


Good in one way, access to places I liked to go to shut down, some valid and others invalid. 


Let stuff burn. 


Survey was fine. 


I have been a journalist for many years and I have interviewed many people about this subject so I am 
quite knowledgeable. 


I think it was an interesting survey and they should do more of them. 


I just love the wildlands and wilderness areas; I think they should stick around. 







Management of Wildland & Wilderness Fires
56


I enjoy wildland areas; they need to be conserved for our youngsters. 


I wish they would make areas more protected across the United States:  they are tearing down a lot of our 
nation's mountain ranges. 


Like to go camping; Crater Lake has burn scars but it is getting green again; Mom worked in timber 
management and Dad was in fire suppression. 


No experience in wildland and wilderness areas; information is from articles read and newscasts. 


The Forestry Service does not make it accessible enough to get the wood for burning; I would like to see 
the forestry cut wood, leave it in piles and allow people to get them to burn, it would be much quicker; do 
not shut the forest down. 


Glad Forest Service does controlled burns; concerned about the population of really big trees. 


I wish I was more informed about this issue. 


Some questions should be more defined:  worded better. 


Survey is good. 


I think this is great. 


Wish I knew more about it. 


Would like to have more information about wildlands because I don't know enough about the parks and 
places to visit. 


Survey is too long. 


Some of my viewpoints on burns are swayed by TV. 


I don't get to visit it enough, it's getting too overpopulated. 


Survey is confusing. 


I'm opposed to the U.S. Forest Service's policy of allowing fires to burn uncontrolled; I support the 
California Department of Forestry and Fire Protection policy on wildland fires. 


Survey would go faster if you only read 1-8 scale once. 


It could be expanded to provide a couple of more options for answering. 


Heartbroken to see them burning down all over the place instead of before when government let them 
have proper tree farming and underbrush; rather see properly forested than burning. 
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There is a need to preserve them. 


Leave them alone. 


Corporate logging should be strictly controlled by the U.S. Forest Service. 


Building too much, not enough wildlife anymore. 


I think they should be left alone; let the animals have their space. 


We are in the hands of idiots; nobody really cares (the Forest Service). 


Hopefully I was helpful. 


E-mail the questionnaire. 


Stop building homes in wildland and wilderness areas. 


I think the survey is very worthwhile; I hope that it is helpful in preventing fires. 


Good survey; I don't have much experience with wildlands, but all of us must give our support. 


Controlled burns should have been done before now so the fires wouldn't have started in the first place; 
I’m glad to see that the Forest Service decided to take care of the problem. 


People should recognize that is necessary to take care of the forest. 


Survey gave me limited knowledge. 


Enjoy taking hikes and walks around wilderness areas and parks. 


I appreciate them and U.S. Forest Service does a fantastic job with national parks; we've visited almost all 
of them. 


Forest fires are the way nature cleans itself. 


There are a lot of smokers and people like that who are going to disregard any signs you put up; also I 
lived in an area where there were a lot of fires and it is very unnerving. 


I think they are doing a good job; dogs are restricted from too many areas; I wish they would open Point 
South which is a beautiful beach; I think it is great that you guys are doing the study. 


It's important to preserve what we have. 
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Wildlands should be preserved and we should do all we can to keep the timber industry out of them. 


Boring survey; I wasn't interested in the topic. 


We should protect the wildlands and wilderness more. 


We should be able to give an explanation when asked a yes or no question because some of the questions 
are ambiguous. 


The survey is somewhat informative, remembering what I know of the Forest Service;  
as far as I know the Forest Service is doing a fine job. 


There is a good care of wildlands and people in charge of the forest always give help  
and instructions to visitors like what to do with the fire rings after camping. 


Ecosystem is affected very much by smoke; animals go down the hills to eat when there has been a fire; 
we suffer from smoke after a fire, it's a continuing process. 


Appreciate survey; glad to take the time. 


It's good to get other people's opinions. 


Pleased to participate in the survey; it's good that someone is taking care of all the wildland and 
wilderness areas. 


I'd like them to stay open as long as off-roaders behave themselves, but when they tear up the wilderness 
they of course need to be controlled; fewer rules seems to promote more freedom to enjoy wildlands, but 
people need to respect. 


The U.S. Forest Service should take good care of the forests and animals in extinction. 


Survey is erroneous and doesn't mean anything; general public is not privy to the forest service's goals; 
when going fishing expect clean campground. 


It's a very interesting and tough survey. 


Forest areas and the management of fires is well taken care of by the Forest Service team. 


I don't have a lot of knowledge. 


The questions are interesting and good so that people know that something is actually being done in order 
to preserve our nature. 


People who haven't lived around fires do not appreciate firefighters enough; people living in cities don't 
appreciate forests enough, and should leave alcohol home (don't make campfires while drinking!). 


It's an interesting survey, but it's frustrating because the questions presuppose knowledge. 







Management of Wildland & Wilderness Fires
59


The chipping procedures are done by people so poorly trained that they are trying to work out community 
service time; this won't work having dumb convicts to help to improve the forest. 


I'd like to learn more about wildlands from printed material by mail or a website that educates about 
wildlife because in society we only have knowledge about wildlife from Smokey the Bear. 


Because they don't put out porta-potties, people tend to defecate not only in the creeks but in areas near 
the creeks, putting other people at risk; I don't eat fresh water fish any more because of that. 


Need to be more educated. 


Hope that wildspace is protected; understand it has to be eliminated; should be our top priority; highly 
opposed to drilling in National Forests; Clinton was on the right track. 


Haven't had much experience on that but really liked the forests when I had the chance to visit them and 
study about them in high school. 


I used to backpack a lot in other states such as Washington and used to be a firefighter here in Atascadero 
up until last year, so I'm very aware of danger. 


We need to protect wildland areas at all cost so we can have our future generations enjoy them too. 


Not always cognizant of what designation of the wilderness area is state, national, city, etc. 


It is something that I think we should preserve for people who like to camp and fish. 


Question validity on study of this nature based on questions. 


Used to be a wildland firefighter for California Department of Forestry. 


Used to live in mountains; need common sense; nice experience; beautiful country when comes to Forest 
Service; good experience for our children. 


Montana controlled burn upset me and concerned me; needs to be more highly monitored. 


It's an interesting survey and I've enjoyed it, but I am not a camper; sightseeing and occasional picnics are 
my only enjoyment of the wilderness, so it's really hard to see the encroachment of development and 
seeing it go up in smoke. 


It's sad that the few abuse the wildlands and make it difficult for those that don't abuse. 


This survey should be slightly shorter. 


The questions were so vague that one person could say yes and another no; forests are important to the 
human; wildlands in Alaska should be protected against destruction lauded by government for 
commercial gain. 


Round up all these guys committing crimes and not working and train them to make firebreaks or other 
work to prevent fires. 


We strongly support fire prevention; we experienced a fire close to our home. 
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Informative. 


More areas for extinct-bound animals; nothing too controlled. 


There's a lot of them around me; we have a state park about a few miles away from here. 


Interviewer should have a clearer voice. 


Keep it well managed. 


I like the questions because they are very informative. 


Good idea to see what people have to say about these type of questions. 


Should give information so people could make more educated responses. 


I really appreciate it and I feel grateful that we live in an area where people care about it and are doing 
things to protect it. 


Very enjoyable wilderness areas. 


Want forest rangers to patrol forest more. 


I liked how a deer or a tarantula was taken care of when I was on base; other states should try to do the 
same thing. 


Love wildlife and natural life. 


I would like for the U.S. Forest Service to use more helicopters that contain water to extinguish mountain 
fires.


Please do this survey before 8 p.m. 


Smokers are still irresponsible; I recently saw two people discard their cigarettes out of the window of 
their car while driving through a forest area. 


These surveys are really important to improve people's lives. 


Survey good. 


It's a good survey. 


Forestry should do a better job protecting the land; people are too inconsiderate and the forestry should do 
something about it. 


Forest Service needs to do more public education and outreach; not a native Californian, but have seen 
things that make me think if I was a native, I should know better, such as people throwing cigarette butts 
out the window. 
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I live in Sacramento, I love nature and I do everything I can to bring nature to my back yard; they should 
ban vehicles in Yosemite. 


Some of my answers depend on my very narrow exposure to the circumstances. 


Condense interviews. 


I think it is important to conserve our wildlands; it is good to have them to escape to. 


I do not visit forest areas as often as others, however, when I do, I think about how important it is to keep 
our earth clean and also how important it is to control fire when it occurs by natural causes or by people; I 
like this survey. 


Everything you mentioned except for fires are a natural part of life. 


Until now it is good that you are doing surveys to better the environment and to help control fires. 


In California we have to buy a National Forest Pass now, for parking; I believe $30 is a large amount, but 
it is not explained to account for where the money is going; how about an explanatory brochure. 


Federal land management sucks, shut majority of desert down. 


Used to camp a lot. 


It is good that you are doing the survey, even though I don't know all that much about wildlands or 
wilderness areas. 


My husband is a fireman so I think I have lots of information on that; probably if I was not so in touch 
with involved people I would not know much about it, or wouldn't care as much. 


Get rid of the Venture Pass; permits to be in wildland forests. 


Mechanical things out of areas, if combustible. 


If they have a pamphlet describing the techniques that might increase the knowledge of people; more 
information for the public. 


Nothing is done in order to prevent fires, and when there's a fire here everything burns up too fast because 
houses and buildings are wood-based; in my country they make excavations or fire breaks to help prevent 
fires.


I worry more about wetlands because the wildlife uses these areas and the more we build the less area 
wildlife has to survive; fires also occur in wetlands and that concerns me too. 


Survey assumes previous knowledge and creates inaccuracies; more specific backgrounds on questions. 


Not interesting topic but still important; need nature; too much pollution especially in air; stop throwing 
cigarettes on ground, can cause fire; teach more about nature. 


There are absolutely very beautiful wildland areas around California and people should visit those places.
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Hope it's beneficial for research. 


Think California is doing a great job with management of forest fires on our wildland. 


Survey is great; here in California, campsites, trailheads, signs are appropriate to maintain forests. 


Tone down language in survey because somebody with a lesser education wouldn't understand it. 


Q13:  think Forest Service has to take "weather" into consideration in conducting controlled burns; 
Q20(4):  fire is natural except for man-made ones; Forest Service needs to get on the fire more quickly. 


Like doing activities on our wildlands and national forests so do not agree with the process of closing 
some parts of the forests to the public; violators of any forest should be punished. 


Opposed to nature walkers having to be walked through the woods. 


Love to go up and enjoy the mountains, my favorite activity and wouldn't want anyone treading on rights 
to enter that area, or drive through it; volunteers in a cleanup effort out there also. 


I hope I answered everything right and answered correctly. 


Currently a little unhappy with Forestry not receiving more money from the government and not being 
able to keep forest roads open (fire lanes) because of lack of funding; would like government to go back 
to giving them the funding needed. 


I wish I was more experienced in it; we do all kinds of things outside; I don't do Yosemite, which I will do 
when my kids are older; we live in a controlled area; I do watch TV about fires. 


Support burning of areas of need; fire brush problems. 


They've been good all my life. 


It's good to spend time on trying to improve the conditions of wildland and wilderness areas. 


The rating questions are tricky; ask the true and false questions first. 


People mess it up, that's what it amounts to; there'll be fire and so forth it's sad but that's how we are; I'd 
like to think someone is doing something good and cleaning it up. 


There is obviously a lot of information about managing fires but the general public is not aware of them:  
they should be addressed better; we should manage the fires by thinning our forests. 


Forest Service is inept in controlled burns and there is no recourse for the people whose lives they 
damage; I feel like they should not be allowed to manage the forest. 


I believe that roads to wildlands cause long-term harm; our forests are not in good hands with the Forestry 
Department in certain portions of our country such as Alaska, which are being exploited by loggers. 


There is too much trash, and too many lazy employees in forest services with unpleasant attitudes; they 
are not very cordial to visitors. 
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I am very anti-Sierra Club and fellow travelers. 


We should go back to the practices of the Native Americans regarding controlled burns: it was more 
effective.


Apologize for not knowing more about this kind of information. 


Interesting survey; not specific enough and clear; skipped ones due to unclarity. 


It's a good thing to let people spend time in wilderness areas, it's good for them; all the oxygen is good. 


Cottage Grove Oregon takes care of their fires by taking care of brush, by thinning dry trees and cutting 
them down, and here in California we use the forests so much for campfires out in the woods, that we end 
up creating fires. 


Remember our children. 


Don't know enough. 


Too many questions; questions are too hard to understand. 


Forest Service management needs to be more open-minded and have more field training. 


People don't take care of fire properly. 


People need to let nature take its course; reducing risk by reducing vegetation can be more harmful than 
good.


Did a similar one not too long ago; I own a ranch; I am an environmentalist myself. 


I'm worried about tall, dry grass because people set it on fire. 


People have the chance to enjoy the environment, and when there's a fire, which destroys everything, it's a 
terrible thing; nature is a wonderful thing. 


I think you're doing a good job with this survey. 


We covered it well. 


Just that I just found out I don't know very much and the survey makes me want to find out the answers to 
these very interesting questions you have posed. 


Fires are very dangerous and the houses in California don't have the structure to survive a fire; all 
measures should be taken to stop and prevent fires. 


I appreciate people doing this kind of study to preserve the greenery of nature, especially the hard work of 
the Forest Service keeping parks healthy for public to see. 


If they explain more clearly the questions they would get better answers from me; they should allow you 
to explain it to us. 
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This survey has made me more aware of the importance of taking care of our wildland and wilderness 
areas.


Must protect the land from fires to protect the natural resources because they are the most important thing 
for supporting the population. 


Need to be more specific. 


My only concern is that the U.S. Forestry Service be working for California and not big business interests, 
and I am waiting to see how this manifests in the future; I think this is the source of my recent swing to 
mistrust. 


Some of the questions need to be more specific; trash in wildlife places was not even brought up. 


We need to understand how to take care of the wilderness areas and take a little better care of them. 


I am an agronomist; for proper management of forest, it's necessary to clear underbrush and maintain 
health of forest by methods mentioned earlier; these are what I'd like to see done to maintain the health of 
forests and prevent fires. 


Keep up the good work. 


I think everyone needs to take care of the forest so our future generations can have the opportunity to visit 
these beautiful areas. 


I appreciate that they preserve wildlife and wildlands. 


Wilderness areas should not be developed so that services should charge money for people to look at it; 
that takes away where nature should be; public is overusing and destroying the forests; there's a limit to 
what the forest could take. 


I feel they are being too restricted to the general public; it's our land and we should have access to it; 
overall, we try to manipulate mother nature quite a bit; more should be available; too much emphasis on 
keeping people out. 


History has shown that controlled burns can get out of control:  a good thing if done right. 


Important to protect wildland and wilderness areas. 


I've spent a lot of time in the mountains and I've noticed that people are not too destructive; I don't believe 
they should seal off the land to all the people; I think the Forest Service people are idiots. 


The fire department and the Forest Service do a wonderful job out here; we had a forest fire about a 
month ago and they brought it under control in half an hour; they were there five minutes after it started. 


Haven't used the facilities that much. 


Forest Service is inept and inefficient, not enough funding or manpower to enforce rules; alternative 
methods should be used in addition to controlled burns; people only care about fires when it affects them 
personally; educate people. 
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Believe U.S. Forest Service allows too much logging. 


Not fond of multiple choice questions:  sometimes misleading. 


Fire Department does a fantastic job and I applaud them for their effort; without them my. house would be 
gone.


Prescribed fires are a valuable tool; should be carefully done. 


Forests should be open for free without fees; fees should be eliminated; more trash cans. 


Tahoe National Forest:  needs cleaning out because of dead wood on trails. 


I hope it helps so people can continue to enjoy it in a safe manner. 


Generally impressed with Forest Services and areas; I think the question about motor vehicles is not fair 
because motor vehicles should not be used but bikes and such should. 


I enjoy the wilderness and visit quite often. 


Keep the parks open to responsible parties; open for everyone to enjoy. 


Very concerned about the management of the forests:  too much politics involved in decisions and the 
Forest Service doesn't do a good job. 


Controlled burns:  excellent method for bringing back natural wildlife and deterring from fires at 
inopportune times. 


I'm against the closing of national forests; the people in favor of closing the forests are closed-minded to 
other solutions, like education. 


Really opposed to what lumber companies are doing and getting away with, present great threat to 
California heritage. 


Some of those questions were very confusing because they were so similar. 


I don't like it when the off-road vehicles tear up the mountainside; they leave scars on the terrain. 


Survey is frustrating because of exceptions; human beings do not have any more rights to property than 
animals; fires are a natural part of process and need to burn out except when life is at stake; nature needs 
to chose when there are fire. 


I'd like to see it improve, a little more focus on it. 


Fire management needed; too much littering. 


I really appreciate camping areas; also the low cost of camping. 


I have deer hunted after forest fires and if anyone has seen the damage that was done, they would support 
stopping the fires as soon as they could. 
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At the beginning I thought there was excessive care in the forest but now I understand that it's necessary. 


A lot of people build where they shouldn't build and it's just tough that fire gets their building; if fire takes 
place naturally from lightning area needs to be cleaned of brush but starting them on purpose isn't the best 
solution. 


Seems like the U.S. Forest Service is doing a good job of managing fires. 


Glamis area:  they're trying to save some cactus in this area by making the area completely off-limits to 
off-road vehicles; I think they should meet us halfway because some areas they want to make off-limits 
don't even have that cactus. 


Basically this survey calls for conjecture and the questions are not clearly defined; education is the best 
method to teach the public to prevent forest fires:  I was an Eagle Scout, also scoutmaster for 11 years. 


Forest Service considers "Safety First" its motto when fighting fires; after five years as a firefighter for the 
Forest Service on the front lines, I am impressed with the job they are doing. 


Interesting survey however I was not interested in wildlands; I appreciate that we are doing it and it was a 
great experience for me. 


I used to visit all of the parks to enjoy fishing. 


I think that parking passes suck. 


Respect the outdoors; leave it alone for the animals; people go and have no respect for the wildlife and 
their environment; areas should be fenced off and people should not be allowed to go in and disrupt the 
area.


There should be enough budget for educating the public about forest fire prevention, even on TV 
programs; if Department of Forestry would have such a program, including brochures about fire safety, 
everyone could enjoy the peace and beauty. 


We should do everything we can to preserve wildland; being lost and too developed; support controlled 
burns.
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Appendix C-2: Open Ended Comments of Arizona Respondents 
Question: Is there anything you would like to tell us about this survey or your experiences on wildlands
and wilderness areas?


Am a great lover of wildlife; the people that are supposed to protect the wildlife need to be more open to
suggestions.


Am very much in favor of protecting the environment.


Approve of tree thinning, beneficial to economy; controlled burns are good; survey needs to be more
specific (where National Forest Service stands). 


As radiation protection tech, endangered species foolish to Native American eyes; little understanding of 
environmental issues both sides; species loss is nature's way, nukes worse. 


Ask environmental groups what to do with cooked spotted owls and if they are going to give them to the
needy.


Assumes the goals of the agency are known; I don't have a clue what they are. 


Back in 1985 I was involved in a shelter wood cut; clear cut areas for the purpose of preventing fires,
coerced the Fire Service into cutting shelter wood areas to prevent camps.


Belong to Rocky Mountain Foundation, Arizona Wild Federation, Arizona Elk Society; these are not
environmental organizations, they are conservation organizations.


Beneficial survey; we need to seriously apply what we know about controlled burns; because this was not 
done we just lost our cabin; teach awareness of arson, fire prevention. 


Best way to stop fires is to prevent one.


Building too many homes up in the mountains and natural areas and the wildlife don't have anywhere to go;
they need to stop development in those areas. 


Citizens should keep areas clean, organized; more recycling.


Close to fire in Northeastern Arizona; know first-hand how devastating it could be; need some type of 
management within forest.


Closed some here but we didn't appreciate it and now they are reopening them; a lot of beautiful places to 
see in the U.S., especially the Oregon area. 


Closing areas is a complex issue in our democracy.


Controlled burns help and should be conducted more often; environmentalists are wrong on this issue.


Current forest administration is not doing a good job on the management of forest lands.


Devastating fire this year in Arizona required evacuation of entire family; regulations limiting cooperation
of authorities with local volunteers too rigid.


Difficult to maintain balance between people's usage of forests and what is best; we have to focus on 
natural environment rather than worrying about the usage. 


Do a lot of fishing, hiking and camping; need more game wardens out, especially during hunting season;
know a lot about fires; they do a pretty good job. 
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Do not know who to believe; these fires happen and you do not know who to believe about them. 


Do not like Forest Service charging fees for recreational use of forests and don't go anymore as a result; 
wasteful that back east Forest Service spent $1 million on outhouses. 


Enjoyed interview. 


Environmentalists control; thank God Bush is not Clinton. 


Environmentalists have too much control and I believe we need to protect the wilderness areas; if we had 
control, then we wouldn't have had the fire. 


Environmentalists should allow the Forest Service to manage the trees and lands and should keep their 
noses out of their business. 


Feel the management of the forest is really poor. 


Fees they are charging are excessive and discriminatory; motorcycles are charged but bikes are not but all 
use the same facilities; a lot of people cannot afford to buy passes. 


Fire Service conducts controlled burns where I live and I am having hard times especially at night; believe 
that cutting and chipping are better. 


Forest close to my home in Arizona was closed; it was reopened a few weeks ago; even though I go to the 
forests regularly I disagree with reopening; I think it is too soon. 


Forest rangers should be more strict with people who do not follow the rules and give them large fines or 
more. 


Forest Service did a terrific job on Rodeo-Chediski fires this year; everyone was just praying for the 
success of the firefighters; I support Bush position on clearing for fires. 


Forest Service does a good job. 


Forest Service does what they can, and I have faith that our views are similar in management; judging by 
your questions, our goals in resolution of fires is same. 


Forest Service engineers built all the picnic areas too far from Roosevelt Lake; made a major mistake; 
ramps 2 miles from the water: bad planning; adjust dam level; need portapotties. 


Forest Service has a responsibility to do what they do; we need more of a balance between them and the 
radical organizations out there trying to save all the trees. 


Forest Service has come a long way since the director. 


Forest Service has done things I agree with and disagree with; it cut bigger rather than smaller trees near 
my house and now animals don't have places to hide; reduce policies. 


Forest Service is doing what they can; the only reason they don't do controlled burns is because people 
complain too much. 


Forest Service is trying to do their job protecting the forests and I hope the conservative politics will help 
them in their efforts. 
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Forest Service needs to be more active as far as putting the methods into effect; special permits for 
campgrounds are needed. 


Forest Services tried suppression, but fire is a necessary tool they need to use; you have to thin it out 
forests should be thinned; controlled burns should be conducted; Forest Service should get back to the old 
system; as a result of environmentalists, we lost many acres of forests. 


Generally don't talk to anyone about surveys; it is very important to talk about the forest fires; people 
should start worrying about our state. 


Get environmentalist out of forests so Forest Fire Department can do their jobs better. 


Give more information before reading questions:  more about chipping and controlled burns; most people 
don't know about those methods. 


Glad that you are doing survey; controlling vegetation around people's property is something Arizona 
should look into. 


Glad to participate; in the wildlands a lot; thanks. 


Good questions on the survey. 


Good survey. 


Good survey; do helicopter/Forest Service support during fire season; ferry men and equipment, drop 
water, let fire jumpers rappel in for initial attack/recon; public is naïve. 


Groups like Sierra Club do more damage by not allowing Forest Service to conduct controlled burns or 
clean the forests. 


Happy about questions on survey; own cabin and would love to see something done about the National 
Forest.


Happy to see proactive approach taken; happy to participate in survey. 


Has been a good experience in most categories except for those times when area is closed. 


Hate to see how many are burning; poor services; more needs to be done; thin out the forest. 


Hate to see the animals get caught in forest fires. 


Have been very concerned about the forests, particularly old growth; I'm against logging of old-growth 
forests:  they need to be preserved; this is a good survey. 


Have had some good experiences in the wildlands in the past and I hate to see them ruined. 


Hope everyone would take the forests more seriously. 


I'm all for conservation; we have quite a fight going about here. 


I'm fairly new to the West; fire policy is vitally important out here; Congress does not give it the 
importance it should in terms of appropriating funds. 
I'm glad you are doing the survey. 


I've been through Flagstaff in San Francisco Peaks; it was on fire when I was little; it was a concern; their 
vegetation is barely coming back. 







Management of Wildland & Wilderness Fires
70


I am a supporter of controlled burns; responsibilities and risks go with living in/near forests and wildlands; 
public must learn about and support processes keeping forests healthy. 


I am a volunteer fireman and people are the dumbest things that God put on this earth. 


I am in favor of controlled burns and closing areas off to campers during fire season, as our family loves to 
backpack in unspoiled wilderness and want to keep it that way. 


I am very concerned about the problems with North and South America, there needs to be a resolution to 
the burning of the forests; the climate is changing as a result. 


I believe the U.S. Forest Service's hands are tied by environmental legislation limiting selective logging 
and controlled burns. 


I do not think the lumber industry needs to be part of decision-making and I do not agree with Bush's plans 
of allowing them to be part of it. 


I don't feel well educated on what the Forest Service policies are; an educational or marketing campaign 
would be justified. 


I don't think the fires that we had had anything to do with controlled fires; it always helps to improve. 


I enjoy the wildland areas and hope we continue to preserve them; the Forest Service does a pretty good job. 


I feel that this survey is important; I don't fight strong enough for my beliefs; blue-collar level people in the 
Forest Service are very caring people. 


I have no idea what the purpose of the survey is. 


I hope it helps to protect the land. 


I hope that everyone takes responsibility to care for our National Forests. 


I hope the Forest Service gets to continue to manage in Arizona and doesn't get driven out; I think they've 
done a very good job. 


I hope the survey is for a good purpose. 


I just think they need to do more controlled burns; be allowed to do their job with less aggravation. 


I like nature and especially the Grand Canyon. 


I really respect this survey and have no problem answering questions. 


I think areas should be open as often as possible; there should be some restrictions on motorized use; I 
don't think people should take ownership: some things should be open. 


I think it would be nice if we were warned of dangerous fires in our areas before evacuating us:  more time 
is needed to pack up important belongings. 


I took microbiology and I know a lot about the animals and I like it. 


I want Smokey the Bear on TV every day like I had when I was a child:  education is the key to be 
becoming responsible visitors to the forest. 
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I was close to a fire this season so I witnessed fire first hand. 


I wish people were more aware of how effective just using common sense is in preventing fires. 


I would like to be free to go where I want other than blazed trails. 


I would like to have some of the survey words better defined, such as "manage"; the questions are indefinite. 


I would vote for that man in a heartbeat:  the man with the National Forest Service that managed Arizona 
fire.


Is anyone going to look at these survey answers and do what people want or should be done. 


It's a difficult telephone survey; structure of the responses and how they corresponded to the number scale 
was somewhat confusing as to giving the response intended. 


It's a good idea to be doing this survey so people can know more about the forest fires and what to do about 
them. 


It's been a tough year. 


It's been an abnormally dry summer. 


It's been horrible the way people have been starting these fires. 


It's interesting that you called back three times considering it's a randomly selected phone number. 


It is great you are trying to do something and that something comes out of survey; important to preserve 
nature; humans encroaching in it too much. 


Keep up the good work; we need to take care of our forests. 


Keep wildlands wild; give Forest Service more control. 


Last fire was a doozy; you can't always trust firefighters; puts a lot of Indian reservation people out of work. 


Lawsuits by environmentalists halted controlled burns; huge fire damage could be reduced through 
thinning Forest Service has done elsewhere; Navajo land suffered due to litigation. 


Let people log it. 


Live close to Phoenix Mountain Reserve; witness people throwing cigarettes out of window; wonder if 
fines would be a good idea; reminders through the news about fire risks. 


Main concern is threat to humans; need for wildlife habitat to be thinned, controlled-burned; it reduces 
threat to humans when well managed; not logging, but brush, burned naturally. 


Major problems in environment are abundance of people; allow animals and plants more room. 


Managers should be allowed to manage without lawsuits because politicians create their own laws. 
Measures need to be taken to ensure that forests are protected without hindering use of forest by public. 


Most of the survey questions are very generic and don't make sense to me. 


Most people who use these areas do not use common sense. 
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My grandson was a National Guardsman at Shallow Rodeo fire; daughter's trailer was caught in a dune fire 
in desert and they're very concerned about that. 


My nephew is a firefighter in California. 


Need to develop a plan to help the natural process of fires and have more controlled burns; too busy 
worrying about the expensive homes in the natural areas and forget what's important. 


Need to have more staff members and, as a result, more control in camping areas or inside the forests to 
monitor people's actions and to prevent fire from spreading. 


No problem with fires on wildland until people moved in; demand for wood and residential use has 
changed dramatically. 


Not enough controlled burns; the Forest Service should allow them to be burned more; there should be 
cleaning of debris and dead grass near roads to prevent man-made fire. 


Outdoors a lot; would like to keep it as much as can the way it is. 


Own a home that was one of the first homes that the wildfires went through; the Forest Service should 
screen its employees and have better control. 


PBS and books on preserving natural heritage tell how difficult it is to preserve; wish we would put 
preservation of nature first. 


People are very careless:  cigarettes; people, especially young people are trashing the environment such as 
highway; it's a shame. 


People shouldn't be there who don't know what they are doing. 


People take advantage of forests by not putting out their cigarettes. 


Questions should be more defined and less vague. 


Raised in Oregon in the forests; surprised questionnaire doesn't ask questions on cutting old growth which 
is one of crucial issues to fire management. 


Recent fire in east Arizona could have been better controlled by the Fire Service if the government and 
environmentalists did not intrude:  the fire would have been better contained. 


Recent fires in Arizona are due to the mismanagement of the forest; hopefully a survey like this can make a 
difference in how the Forest Service does its job. 


Reluctant questions; for example, Q13 approve of method and how effective it would be. 


Satisfied with Forest Service; abide by the rules; wish more people would as well. 


Should be bans on camping when danger of fire is high. 


Some of the questions differ based on the year; attitudes change because of biased information from media; 
people's attitudes will also change because of water situation. 


Some questions are not well written; fires are started by people. 


Sounds like the survey is kind of dumb. 
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Survey is a little confusing. 


Survey is fine; it is obvious that they need to update laws, as they don't apply to what is going on today; we 
should not blame environmentalists for the problems we have now. 


Survey should include issues on developers; building is out of hand and they are allowed to do what they 
want:  they should have more restrictions and tougher zoning laws. 


Survey was too long. 


Survey was very thorough; hard to make some of these answers into numerical answers. 


Take into account the illegal aliens and drug smugglers in Arizona who travel in remote areas. 


Thank God it hasn't burned Williams yet. 


There are always ways to prevent fires; agree with Forest Service; they do a good job. 


There needs to be more controlled burning in the southwestern states, in winter off-season; environmental 
and political groups or disapproval of EPA ties things up in court, blocking prescribed burns; I know 
because I'm Type II firefighter. 


There were things I was not sure about and I felt like I had to mediate my answers. 


They need to implement a forest management program; they have not done anything to forests where 
people are likely to be camping and hiking where there's high risk for fires. 


They need to start thinning out the forest more. 


They need to tone down $50 words a little bit for simple folks on this survey; some terminology confusing. 


They should not have stopped thinning the forest; we are paying for not thinning the forest now. 


Think that Fire Service should also pay attention to the potential to make alcohol fuel by chipping/chips. 


This survey is good because we have experienced up close what fire can do; thanks for gathering the 
information for fire prevention. 


This survey is helpful. 


This topic affects me a lot but what can one do if it is nature; we have to trust the Forestry Service. 


Those who are blocking the Forestry Service from doing their job are doing an injustice to the rest of the 
public; Forestry Service still needs checks and balances. 


To some extent the Forest Service is limited by lawsuits in their ability to make decisions, which 
complicates the issue. 


Try to control everything. 


Trying to do a good job to keep things nice but some people are trying to leave their trash around. 


U.S. Forest Service needs to get busy and get things done; I think they are trying to do a good job; better 
avoid the influence of environmentalists. 


U.S. Forestry Service needs to have more communication with public. 







Management of Wildland & Wilderness Fires
74


Underbrush should be cleaned up and taken away. 


Very 'outdoorsy' person. 


Very interesting but the survey should be just for people who are knowledgeable in the topic. 


Very much against off-road vehicles in the forests. 


Very stupid questionnaire; it leaves out what is important; the important thing is private owner of land is 
best steward of land; there are other ways to manage fires (i.e. cattle). 


Was a chainsaw mechanic, member of a thinning crew, a faller, living right next to a National Forest; 
worked forest fires; seen it all firsthand. 


Was close to a fire last year; luckily firefighters controlled it; it is important that people should care about 
fires in forest lands. 


We as people have to take care of our environment and need to take care of our forests. 


We had a cattle ranch in southeast Arizona and California; we worked very closely with the Forest Service 
and if not for the controlled burns, fires would have done a lot more damage. 


We just need more rain. 


We love to be there; we love nature. 


We need to protect the trees:  restrictions are good. 


We travel around and we went to Yosemite and the park did not inform us of a fire; they did not inform us 
that we couldn't see anything and they were still charging people; we had a fire here and the response could 
have been quicker. 


We used to own 12 acres back east and we never had too much trouble because we lived next to a 
reservoir; we kept the woods clear and we kept the undergrowth clear. 


Wish they could find another way to prevent fires rather than trying to keep people away from our forest 
areas.


Wonderful that you are spending time to get this information; think that Fire Service is doing a wonderful 
job.


Would like to see environmentalists and Forest Service get together. 
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Appendix C-3: Open Ended Comments of Colorado Respondents
Question: Is there anything you would like to tell us about this survey or your experiences on wildlands
and wilderness areas?


A little heart for wilderness.


A lot of the questions are not yes or no questions; I don't think it is an accurate survey. 


A lot of the true or false questions are unclear and can't be just answered as true or false. 


All of these methods are good ideas and if they could all be done to help with all these fires we've been 
having.


Appreciate all wilderness areas; wish people were more considerate of nature; education is important; the
Forest Service has to rebuild our confidence after this last fire. 


Biggest need is to ban off-road vehicles and greatly improve the pollution. 


Colorado is very beautiful and has a lot of forests and wildlands.  I don't think there is any other place in 
the country I would rather live.


Congress should develop lands more obtainable to the public, such as less affluent and older citizens, 
instead of just a chosen few; congressmen opt for way too much land and usage. 


Controlled burns:  best thing for the forest.


Controlled fires should have been planned better; the weather should have been a factor in it.


Covers quite a bit; thought it was neat. 


Don't know a lot about Forest Service policies, philosophies, or procedures; but with the fires we had, it
seems they had wanted to do thinning, control burns, but it had been prevented.  Why?


Don't use mountains for camping or other things.


Drought made our forests poor this year.


Environmentalists are partly to blame for the fires we've had this year because they're against controlled 
burns, logging and reduction of fuels.


Environmentalists interfered too much with Forest Service who used to thin by logging:  now there are 
fires; allowed baiting and killing of black bears, which is now restricted; wildland is too over-settled.


Environmentalists prevent proper thinning and removal of underbrush, which would rid forest of 
deadwood fuels causing wildfire danger; save endangered Girl Scouts, not a few owls.


F.S. does a great job over here.  They are not perfect but who is.


Federal government firefighter strategies are correct.  Can't beat it


Feel bad for all the fires this year. 


Feel sorry for F.S. because of the environmentalists’ actions. 


Fires are supposed to happen. 
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Fires over the summer came very close and air was very poor; prevent now rather than letting nature takes 
its course. 


Forest fires are ugly; people need to be more informed. 


Forest Service actions tend to support cutting big trees and logging companies don't want small trees; they 
seem to be caving in to logging companies; we need a balance. 


Forest Service had let us know that they were going to charge fees to go into Grandlake, which is owned 
by no one; we were able to fight them on charging fees. 


Forest Service is doing a fine job in Colorado; National Forests need to follow more state laws and have 
more control in cleaning up debris in their forests. 


Forest Service is doing ample job; just have to keep a better eye on those employees who started fires in 
the past year; devastating, considering they're supposed to protect us. 


Forest Service is not doing the best job. 


Forest Service needs to let the public go in and thin the dead and decayed trees instead of having controlled 
burns to do the same job:  at least the trees will be of good use. 


Forest Service should ban further human development in our National Forests and on the fringes of our 
National Forests:  including private residences, ski areas and trails. 


Forest Service should clean out dead fallen trees or allow others to do so; fire at Steamboat Springs would  
not be as serious if there were not so many dead fallen trees there. 


Forest Service should have better control of controlled burns in CO; they should also stand their ground 
when it comes to people wanting to move into the forest. 


Forest Service should run fire outlooks. 


Forest Service:  no complaints about their actions. 


Found the survey long and tedious; hopefully it will serve a good purpose; most people don't have this time. 


Glad we are doing survey; recent fires have heightened awareness; we should be able to have planes that 
are designed for this particular use instead of WWII aircraft. 


Good idea to clean up the forest and do forest management because it would help a lot to get rid of 
deadwood; suggestion of prisoners to clean up the forests. 


Good luck on surveys; hopefully more men will talk to you. 


Good questions. 


Good survey; Colorado has had so many problems this summer with forest fires, that getting input from the 
residences will hopefully help in the future. 


Good survey; I hope that the information given from the public will be useful to help prevent fires. 


Government needs to remember who these lands belong to; there are too many restrictions and fees. 


Had a serious fire this summer; I'm a fire management officer and know a lot about this. 
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Happy that wilderness is there; glad that people are interviewing. 


Have known a lot of firefighters; this topic should be discussed more in schools:  school children should be 
informed of the issues dealing with forests. 


Hayman fire came within a half mile of my house; it was educational about wild fires but not fun; learned a 
lot. 


Hayman fire was mishandled:  politics colored money utilization; them honoring privateers' contracts 
delayed calling in military ASAP; not decontaminated before snow:  ruined watershed and fishing. 


Hope something good comes from your survey. 


How is this survey going to help:  very concerned. 


I've enjoyed the forest; I live within thirty-five minutes from one and an hour and half from another; I 
enjoy the entire spectrum of the forests such as taking hikes with my children, grandchildren and my pet 
dog.


I've really enjoyed them; I've lived in the forest or near forests all my life and I have seen gross 
mismanagement of forests in the last 10 years. 


I've seen benefits of wildland fires; some questions in survey are redundant; I've seen forests that are ill 
from poor lumber harvesting and source extraction. 


I am opposed to the effort of environmentalists to modify forest management; they have too much noise in 
this matter. 


I believe that Ralph Nader was hitting the nail on the head when he was talking about roads. 


I care about the wildlife:  it is beautiful. 


I did a paper in college about speed limits:  it is amazing how many fires are caused by excessive speed and 
how many animals are killed as well. 


I didn't feel qualified to answer some of the questions since I don't live there. 


I don't know enough about the subject. 


I don't like the controlled burn idea because I don't like fires; I'm much more in favor of the thinning of 
brush and deadwood idea to prevent horrible fires; I'm 90 years old. 


I don't see what it is going to accomplish, with what I know of the area; I know it has been a waste of my 
time. 


I don't think this survey is going to do much good; it's a waste of time and money. 


I enjoy the wildland and I am distressed about all the fires we have had this year; the Forest Service has 
done the best they can to control it. 


I enjoy using public lands; hate for that to stop; have responsibility to participate and take care of those 
places; thanks to the Forest Service for doing their best with resources. 


I enjoyed the survey. 


I hate fires because it destroys nature and beauty; wish more people had more sense about forest fires. 







Management of Wildland & Wilderness Fires
78


I have very little experience. 


I hope they get a good profile from this survey and make appropriate changes; Forest Service is in disarray. 


I just feel that the forests are over-managed; bureaucracy and signs everywhere; forests must take their 
natural course and burn; they are going to burn anyway. 


I live in an area called Black Forest and each residence has 5-acre plots; no controlled burns have been 
done and the forest is diseased, so I am for controlled burns. 


I live in Black Forest and have major concern for fire; we need more controlled burns in all forest areas. 


I live near one; National Forests should allow harvesting by civilians of deadwood for firewood; if 
supervised, this would thin it for free much better than logging now proposed. 


I live very close to the forest areas and this has been a terrible summer with respect to forest fires; it is very 
scary because a few days ago we lost two pilots fighting with fires; I appreciate that they are doing this 
survey.


I really don't know that much about it. 


I really enjoy them; I live near the wilderness areas; I just don't think the Forest Service is aggressive 
enough about keeping the undergrowth under control. 


I should know more about the wildland and wilderness. 


I think a lot of the questions are really biased because you have to pick an answer. 


I think it is great that they are conducting a survey; there are hunters that really appreciate what the Forest 
Service is doing. 


I think it should be forbidden for off-road vehicles to go into these areas unless it's for official business. 


I think people should be more careful; carelessness creates all these fires; we have to pay more attention. 


I think proper care and management of the forest in the past has suffered, and is due to lack of appropriated 
money; this may now change and I hope it changes, as consequence of recent fires. 


I think questions are vague without qualifying statements to go with them. 


I think some of the environmental groups are too extreme and should allow preventative measures like 
thinning; they should lighten up on their opposition; this just makes sense. 


I think some of the questions need to be qualified; it would be more helpful if I knew what the values of 
the Forest Service were before I line them up with my values. 


I think the Forest Service has done an excellent job this year dealing with all the forest fires. 


I think the questions don't really cover it; successfully ignored logging of forests. 


I think they are great here; it is the people who lose control; people smoke where they shouldn't in the 
forests.


I think they needed to organize their questions a little better; environmentalists have too much control over 
the forest. 
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I think they should let fire take its natural course. 


I was on the alert list to evacuate; I'm very conscious about this issue because of where I live now. 


I wish the Forest Service could do their job and the people back in Washington would allow them; it's all 
politics. 


I wish they would allow fires in campground fire rings. 


I worry greatly about the animals, the people who lost their homes, and the fire jumpers. 


I would hope that they would have better screening of their employees and have more employees. 


I would like to know why there are so many fires going on; there have been two or three in Colorado this 
year.


I would like to see Forest Service held more responsible for duties; see lots of them riding around saying 
they are surveying but I don't see them putting in a day's work for pay received. 


If they want to clean up the forest, they should try thinning old growth; they should use it rather than burn 
it; it is a waste of a resource. 


Important to preserve forests; U.S. Forest Service is trying to do the right things; there have been mistakes 
and problems yet the intentions are good. 


In a dry season controlled burns are out of the question. 


In the beginning some of the questions were hard to answer because I did not know Forest Service policy 
on fire suppression issues. 


It's difficult to track down where fires are; people don't obey rules when you live near fire areas; it's very 
important to cut down ladder fuels to prevent fires; fires travel uphill. 


It has been such an intense fire year; we have seen firsthand all of those techniques; I disapprove of the 
concern spent on residences and structures as opposed to forests. 


It is difficult to manage forest fires; F.S. cannot be everywhere at the same time (logic behind my answer to 
Q11).


It is so dry here that I feel they should close many areas of the forest during this period. 


It is very good to conduct these surveys; fire management techniques change in time and due to situations; 
F.S. should continue to improve the methods as well. 


It seems that there were quite a few questions that were repetitive. 


It seems to be a very interesting survey. 


Just wish more people would pay attention to the restrictions; the signs here in CO people ignore; also 
people throw cigarettes out of vehicles, which is hazardous. 


Keep them and make sure they stay. 


Lately there has been fires and fortunately they controlled all of them; they do the impossible and always 
manage to turn off all the fires. 
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Let loggers or the public go into forests that have huge amounts of trees lying on the forest floor decaying:
this would mean less fuel in case of a fire. 


Let more people cut dead wood to decrease forest fires; spray the beetles that have overrun the forest in 
some places. 


Like the forest, reminds me of my country; mountains and forests are precious; like walking through the 
forest; appreciate the survey. 


Like what they are doing:  better than controlled burns. 


Management of forest lands by Forest Service:  in conflict with, and constrained by, congressional mandate 
and legislation. 


More detailed questions:  options should include current, immediate, and future conditions after a fire on 
true or false questions. 


Most surveys, including this one, are poorly written and are designed to get a certain response:  I think that 
the Forest Service is doing a lousy job. 


Need to allow logging again; needs to be a method of stopping environmental lawsuits; disagree with those 
road closures. 


New legislation favoring commercial logging threatens old growth which makes the forest prone to fire 
not for banning existing roads. 


Noticed that you were focusing on forest fires; thought it was difficult to answer questions. 


Only lived in CO for one year:  not familiar with the situation here, but I tried my best; big fire risk of 
living here; survey was good for people in this environment. 


Oppose imposition of monies inflicted by Clinton; they are land grab; see money from CARA and billions 
used to force ranchers off property and Forest Service cooperating. 


Out-of-state people building in mountains do not understand dangers of living in mountains; keep 
foreigners out of Colorado. 


Overly conservative organizations have inappropriate amount of influence on government policies; these 
groups are able to shut down citizen access to National Forests. 


(Interviewer's name) was very nice. 


People need to be more aware of forest fire safety. 


People with homes in wildland/wilderness areas need to keep surrounding area clear of fuel; hate to see 
them lose homes but if they can touch pine trees what can they expect. 


Per current news:  logging mature trees in wilderness areas to halt fires is not a method I would approve of; 
should conserve our resources; to an extent I question Bush's policies' wisdom. 


Political arena is playing too many games which we have to live with; they are understaffed; not able to 
take out fallen, decayed and dead trees. 


Problem is the environmentalists and the government. 
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Protect what we have; enhance the support of the programs; admiration for the Forest Service workers, 
smoke jumpers and nature. 


Public is undereducated; they prevent the Forest Service from doing what needs to be done, such as 
selective logging and controlled burns:  all due to inflammatory politics and media coverage. 


Question about off-road vehicles is ambiguous:  what is an off-road vehicle, is it a bike, is it motorized? 


Questions are really redundant, but in general a good survey; it will hopefully help the Forest Service 
develop a better program. 


Questions are too long and confusing:  they need to be shorter. 


Questions should be designed to get valid answers; there are no anchors between 1 and 8 with detailed 
explanation; what does race have to do with forest fires? 


Raising entry fees to forests:  good maintenance funds needed; not in favor of building more roads into 
forests; more fires if global warming and public ignorance prevail; control burn more. 


Recent fires:  managed very poorly; military offered to help extinguish fires:  Forest Service would not let 
them help because they had a contract to fill. 


Results? 


Should be more information regarding fires, etc. 


Since I've lived in Colorado there's been a lot of fires. 


Some major fires were started by Forest Service personnel or firefighters:  really upsetting to us; the earth 
heals itself amazingly; why not use war money to restore rather than fight. 


Some of the questions are not worded correctly; are not realistic questions. 


Survey good; leaves a lot of questions open concerning people; people will do what they want, and signs 
and warnings help but people either care or they don't; leaves a lot of open areas in questions. 


Survey had good questions; I enjoyed it. 


Survey has too many questions. 


Survey is a worthwhile thing to do. 


Survey is good but need forest fire expertise to answer well; we need more public education; much stiffer 
penalties for arson; sad grandkids will never see forests I've lost in 2002. 


Survey is too long. 


Survey is vague. 


Survey lacked questions regarding water resources. 


Survey sounds fairly complete; questions seem valid. 


Survey was good; I got more information about the U.S. Forest Service. 


Survey:  easier if could read. 
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Survey:  might not be representative; knowledge of wildland limited in Colorado. 


There's a lot of fires around here and fires are very dangerous; smoke is all around and my son has asthma 
and is affected by this very much. 


There should be more maintenance; the parks are too dirty. 


They are awfully important to people; need more trails; need more volunteer help:  make it known when 
help is needed. 


They came awfully close to where we usually camp for the summer; I think the U.S. Forest Service is 
doing a good job. 


They need to be preserved; concerned with fires in Colorado and the potential for fires in Colorado; 
scenery has changed drastically. 


Think George Bush went a little too far with his newest proposal of how to thin forests. 


Thinning is the most effective way to prevent forest fires. 


This has become too political:  government needs to step back and let the rangers do what they have to do 
to help our wildlands; should clear underbrush manually. 


This is an interesting survey. 


Too many environmental groups; they meddle too much; Forest Service knows what's best in terms of 
forest maintenance; federal government shouldn't listen to environmental groups. 


Too many people in National Parks; they should be better managed. 


Too much politics involved. 


Too much suppression, fire is a natural element. 


U.S. Forest Service provides valuable service. 


U.S. Forest Service should thin out forest; take out all excess vegetation; maintenance is key. 


Use wisdom in fire prevention, like logging in patches and division by restricted access roads as means to 
safely maintain old growth. 


We've got to take a more active role in fire prevention and suppression and not let the radical 
environmentalist's concerns stop the process. 


We enjoy being able to access the areas and hope people will be responsible and take care of it as we do. 
We have to educate the average person about fire danger. 


We have two fires burning within 30 miles of us. 


We live in the middle of a wildland and we were just recently in the Iron Mountain fire. 


We live on a wildland area so we are very aware; I think the Forest Service has done their best; I don't 
think we should fight every fire; the survey is hard to answer. 


We need to protect our wildlands because we do not have enough wildlands for the bigger population. 
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We really enjoy going to National Forests; wish people would be more understanding when fire ban is in  
effect; hope there is enough money for Forest Service to do what they are doing. 


We spent a lot of time in wildlands; during the summer season, unfortunately we cannot enjoy them as a 
result of the fires. 


Well worth the time and I hope the effort works. 


Whatever the Forest Service needs to do, I support that. 


Wilderness area and wildland:  have made a very positive experience. 


Wonderful that somebody had the foresight to set aside those places; with every privilege comes 
responsibility; citizens of U.S. have been blessed and we need to take care of it. 


Worry how fire is managed, live in forested area; lean toward thinning rather than burns; safety an issue:
best if nothing can get out of control; what are forestry values, goals? 


Would approve of thinning the forest; more cooperation between local fire districts and the Forest Service; 
more supervision and enforcement of rules and regulations. 


You don't see too many of them out there (Forest Service); it is all about the money and control. 


You people are very nice and I appreciate you asking me first. 


Your survey seems to be more geared toward ideas and policy as opposed to methods; that is most of my 
"beef" with the Forest Service. 







Management of Wildland & Wilderness Fires
84


Appendix C-4: Open Ended Comments of New Mexico Respondents 
Question:  Is there anything you would like to tell us about this survey or your experiences on wildlands
and wilderness areas?


A lot of the forest lands have been up for cattle permit and that's a proven way to control fire because the 
cattle can control the vegetation; ranchers do a lot to prevent fires. 


Always enjoyed nature and the wilderness and I think it is great that we are doing something to protect
these things; be thoughtful of the people also.


Am extremely in objection with the things environmentalists do.


Appreciate survey; it would benefit the public.


As forester, I see F.S. management hindered by political constraints for 15-20 years; management should 
mimic nature by selective harvesting; but protect or the stewardship mismanaged for long-term.


Believe U.S. Forest Service has done an effective job in managing fires in New Mexico.


Bigger fires we have here is because of controlled fires and the Forest Service should plan more carefully. 


By grazing it reduces the cost for taxpayers; also by grazing there is no need to have controlled burns. 


Can see your objective to a certain extent; not sure if this is the way to go about it:  these decisions should 
be common sense; no controlled burns; cut and haul out dead wood/fuel.


Chipping is a good idea; important that Forest Service gets larger; must get quick strike aerials;
government must give more money; some of what the eco-folks say is right.


Citizens are responsible for conserving the National Forest.


Citizens need to preserve nature because it brings us health and life. 


Common sense for builders and forest keepers; for instance people should keep their area clean.


Consideration should be given for our wildlands; people need to be more aware of their environment and 
protect it rather than destroy or take advantage of it.


Control burns and cut trees to prevent fires.


Controlled burning is a good way, but sometimes it'll be out of control; mechanical means is far too
expensive though highly effective; results of the survey:  very concerned. 


Controlled burns are good if they are absolutely controlled; forest personnel should be trained better so 
they won't start fires themselves.


Controlled burns ok, but not if windy conditions blow it out of control, as in the recent Los Alamos fire; in 
general, I do trust the Forest Service, but question individual judgment calls.


Controlled burns work when moisture on ground, not in summer:  fires get out of control; over-grazing is
robbing vegetation; let forest residents use forest products/fish at discount.


Controlled fires that get out of control should be a learning experience; lack of communication of Forest
Service within itself. 
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Do not agree with the plan that President Bush came up with; believe that there are better ways than a 
clear-cut method. 


Do not think they should close the forests; place more warning signs especially in high fire danger zones. 


Don't approve of people moving into the wilderness areas and when they do move there, bears, cougars, 
etc., come into their areas and cause trouble as they have no where to go. 


Dry spell last summer caused bears to come into residential areas and a few people were killed. 


Enjoy the wilderness and nature; people need to be more careful about fires. 


Enjoy the wilderness areas; they should be protected, but forest grounds deny access to vehicle traffic 
where there are already existing roads. 


Enjoy wildlife; hate people that hunt for sport. 


Environmentalists are way off base; fire is a natural event, the way nature cleanses and replenishes itself; 
we've been stopping it and now we're paying the price. 


Environmentalists need to keep their nose out of where it doesn't belong; can't control Mother Nature. 


Everything is good. 


Expect fires in the woods when you build a house there. 


Feel sorry for inhabitants affected by fires; put more emphasis in saving the humans; manpower for 
population; use common sense; don't risk firefighter's lives for trees. 


Fire people are doing a good job; I don't agree with controlled burns because they turn into larger fires. 


Fires are a big concern in our community; I've been fighting fires myself; access to forest is very important 
too, but must do it in a safe manner. 


Fires caused by part-time employees or government employees have caused half the fires in the state. 


Fires affect a lot of people with breathing difficulties. 


Forest fires kill many animals; fires drive animals out of their areas and animals go into people's backyards 
and people protect their lives or livestock. 


Forest Service definitely needs to be alert for this fire season; humans make mistakes. 


Forest Service should do a background check on employees to see who they're dealing with, including 
firefighters.


Forest Service should give more information to citizens regarding fires. 


Get rid of the tree-huggers and environmentalists and we'll be fine;  Apache Reservation has logging and 
they have no major fires. 


Give an approximate amount of time it takes; I don't know what survey is for; surveys like this are a waste 
of time; should have to do with publics' good; if they do their job people won't be unhappy. 


Glad that someone is asking questions about the forest and fires:  taking the time to find out. 
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Glad you made the survey. 


Good survey; enjoyed it. 


Good survey; you covered important issues that people should be aware of. 


Government needs to get along with the environmentalists because it concerns all of us. 


Grade the roads to get up here in the forests; areas need to be patrolled more:  hardly ever see anyone 
patrolling. 


Great interview; hope the Forest Service can really help to protect the forests. 


High wilderness trails poorly maintained. 


Hope it helps our environment. 


Hopefully this survey will do some good and will have a positive effect on the management; we need more 
resources out there to avoid what has been going on with all the fires. 


I'm proud of Forest Service, I salute and applaud them; there was a bad fire in Chollo, Arizona that had 
4,000 fire fighters; they know what they're doing. 


I'm working with some departments of the Forest Service; they seem to be doing a good job managing 
forest lands. 


I've only lived in New Mexico 3 years and I'm 83; don't know as much as I should about forest fires here 
but love taking drives to see wilderness; Los Alamos fire was devastating! 


I agree with the thinning process that President Bush has advocated. 


I am concerned about the Corrales Bosque in New Mexico because it gets dry in fire-risk seasons and they 
close it; brush accumulates because of bad river management. 


I am glad that the Forest Service is asking for public opinion. 


I am more aware of forest fires and have learned how to protect my home since I live nearby a national 
forest.


I am very glad I did this survey. 


I appreciate you guys doing this survey and calling me back until you got a hold of me. 


I don't go to the wilderness areas. 


I don't know about forests, I just live in town; I just go to the reservation. 


I don't know anything about that stuff; I live in town; I don't go anywhere: I don't drive. 


I don't think the survey is very clear. 


I enjoy outdoor recreation. 


I have had good experiences on wildland and wilderness areas. 


I hope the Forest Service is concerned also with noxious weeds; they seem to be doing nothing. 
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I hope the Forest Service keeps taking care of the forests like they are doing; smoking in the forests and  
tossing cigarettes from cars should be prohibited. 


I hope the survey is put to good use. 


I just love the animal kingdom; I wish that I can help the animals by feeding them so they won't come 
down to people's residences and get killed by them. 


I know I need to know more and should raise my awareness and consciousness of fires and wilderness 
conservation by maybe joining a group; feel public is too ignorant on this topic! 


I know they probably could have done better with Los Alamos; the environmentalists caused a major fire; 
it got really overgrown; it burned a great portion of Los Alamos. 


I like preservation of these lands; preservation of animals is important; forests are nice to look at. 


I like the study; I think it's important. 


I live inside a national forest and I was a firefighter for ten years. 


I manage a group that deals with fire suppression; I work for an environmental company. 


I think that going back to lumbering would be helpful. 


I thought this was very well done and I'm interested in the results or talking to whoever designed the 
questions; thanks for asking me! 


I worked for the Forest Service for 33 years; I just retired five years ago; I don't know if this will help. 


I really appreciate participating in the study and also for the Forest Service for doing the study. 


I think it is a difficult thing to ask people these questions especially if they are not aware of them; U.S. 
Forest Service is doing a fabulous job. 


I think our beautiful country needs to be preserved in any way possible and not built on:  save from fires 
and overbuilding; preserve the water resources; stop issuing so many building permits. 


I think some of the questions are skewed towards tester's view. 


I think the Forest Service is being endured in their mission, but they are having trouble to keep on doing 
their jobs because of extreme environmental groups, like Forest Guardians. 


I think the survey is neat and I'm glad you're doing it. 


I think the surveys are valuable for the Forest Service because attention is needed in this area. 


I think this is a good survey as far as letting people know what Forest Service does with controlled burns. 


I very much appreciate the serenity and beauty of the National Forest and development of park areas; I 
hope this survey provides information for Forest Service to enable protection. 


I was evacuated from the Sierra Grande, but I didn't suffer any personal losses; involved in on-going 
studies of the Sierra Grande fires; I'm a little more involved than others. 


If environmentalists would let the Forest Service do their jobs, clean out and thin out the forests, they 
wouldn't have the fires that they have. 
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If people are careful they won't damage the trees. 


Loggers need to go in and clean out the forest to reduce the risk of forest fires. 


If they would allow the forests to be logged out or harvest the trees, then there wouldn't be large fires. 


If you're going to do research you need to talk to people who live in the areas of the Forest Service, 
otherwise you're not getting an informed opinion. 


In 1995 we had a big fire in N.M., I helped the Red Cross by sheltering people. 


In favor of logging and lumbering the forests; national forests should be open to cutting dead and fallen 
trees.


Individuals in the U.S. Forest Service act beyond their responsibilities and do not understand the country as 
people do; I have to leave the U.S. because of poor air quality. 


It's a good thing you're quite interested in finding out people's opinions on this topic. 


It's a pleasure to talk to you. 


It's been very helpful, as a survey, to get some of our public opinion recorded and let us know the Forest 
Service wants us to know what they are thinking of doing. 


It's good that we're testing the public's knowledge; it would be good if individuals would make sure their 
land is clear to prevent fires. 


It's odd to call New Mexico because the Forest Service was responsible for the fires that are burning here 
now.


It is a complicated issue; priorities should be to defend the urban-wildlife interface at the expense of letting 
the fires burn naturally. 


It is an interesting study. 


Just wondering why you're doing the survey. 


Lil Grande Fire ruined the Piña tree and all these trees are dying and the fire never even touched them; 
Forest Service conducted these fires. 


Live in pasture land and fear grass fires. 


Lived in woods in Oklahoma; hopefully we will keep everything beautiful and no one will burn it; let it be. 


Living on 5-acre land and always worry about fires, though I love it here; I have some berries in my garden 
and I don't think anybody should remove them. 


Love going to mountains; going this year to see Aspen, get fresh air and look at beauty of mountains; in 
past gone fishing, hunting, trapping, shooting birds. 


Love walking in the forest. 


Major fires in New Mexico:  most caused by man/carelessness; saw museum in Yellowstone; learned about 
fire:  part of nature. 
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Marvelous survey; leave the Service alone:  too much politics. 


More firefighters and more training on Indian reservations. 


Need to clean up Ruidoso:  dead trees and brush; it burns every year. 


People should be required to obtain a permit before cutting out trees in the forest. 


Q8 and Q9 are too vague. 


Questions are one way or another; don't allow middle answers. 


More intelligence needs to be used for controlled burns:  don't burn when the wind is blowing 50 miles an 
hour.


My wife grew up in Los Alamos:  had a big impact. 


National forests are beautiful and it is sad to see how fires disrupt the vegetation and animal life. 


National parks' restrooms are very filthy. 


Need to stop logging so much. 


New Mexico is beautiful and I sure hate to see the destruction that is caused by fires. 


No cutting down trees. 


Not a bad survey:  questions make one feel less knowledgeable than first thought; "management" questions 
depend too much on the intelligence of people using the method and camping in wildlands. 


Only reason that I do not approve of controlled burns is that sometimes wind causes a lot of trouble. 


People have to try harder to prevent forest fires. 


People usually don't pay attention to the restrictions on wildlands and wilderness areas. 


Person that made these questions has no idea of what it means to live in the forest; deal with the forest fires 
in CA; forest fires begin with the forest firefighters. 


Questions are fairly complex. 


Really bad fires this year and last. 


Relatively objective survey. 


Seen many different types of fires and scared with people moving there from the cities; people need to see 
that fires are a reality; real good survey to show people. 


Should ban fireworks, because it adds more danger. 


Some questions are cut and dry; Colorado firefighters have made bad decisions in past but it could be the 
methods that they have used. 


Start thinking about people over wildlife when people's homes and lives are in jeopardy; need to thin 
vegetation before doing controlled burns or it will get out of control. 
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Support controlled burns but F.S. cannot conduct them effectively; natural burns should be allowed to be 
burned; take proactive approach for protecting private property. 


Survey is a good idea. 


Survey is biased:  slanted toward the environmental side. 


Survey is not complete. 


They should treat wilderness as wilderness:  leave it alone, don't put out fires in wilderness areas; it needs 
to stay wild and nature knows best; wilderness can't be "managed". 


Survey leaves things for questioning. 


Survey was different for me, as I have never been asked these questions before. 


Survey was very informative; fires are mainly man-made because of careless actions. 


Take better care of our land; people need to be more cautious, but I don't know what more can be done 
when they don't obey the rules that are already in place. 


Telephone surveys are biased; interviewers should visit areas adjacent to the forests and take photographs 
and talk to locals close by in order to learn about fire prevention. 


The forests should be cleaned out a little:  we must get rid of the dead trees. 


The last set of questions had virtually only one answer to them; for example, "on trails and roads after a 
fire" (Q20, item 7), could only be answered one way. 


The overall policy in establishing land use is not in tune with the people who have to live in these areas. 


There should be control on woodcutting along with controlled fires, to provide improved habitats for 
species and also improve revenues for the Forest Service. 


There should be more control on fires in N.M. 


These issues are really important to us here, something has to be done; the problem with how to manage 
the land has built up so that now we're having all these fires and it's too late. 


They let ranchers on public lands; I believe in the Forest Service; I think they are doing a good job. 


They need to do brush thinning, but I don't go along with President Bush on thinning if they want to do 
clear-cutting; from Mississippi originally:  we do need to save the forests. 


They should have more open grazing for cattle; make it easier for people to get the dead woods. 


Think environmental people cause more problems than before. 


Think the survey is good but it takes too long. 
This is a great survey; extreme environmentalists are ruining this country; their ideas are making things 
worse rather than helping the forests in New Mexico. 


This survey does not seem to be biased and it is very straightforward. 


Too many people moving into backcountry creates problem with fire management, not the wildfires 
themselves. 
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Too much building close to or in forest; fires should be allowed to just burn. 


Totally agree with controlled burns:  nature will burn it if we don't; overgrown underbrush burns hotter and 
low to the ground; we're stewards of the land, need balanced approach. 


U.S. Forest Service is doing a good job. 


U.S. Forest Service tries to control how we use forests and they do a good job but they're trying to do so 
without a Pentagon budget and they should receive more money. 


Very informative, considering my occupation depends on the continued health and renewal of 
woodland/timberland resources; I am proud to be asked and be part of the study! 


Very nice interviewer, enjoys nature. 


Way too much involvement by environmentalists:  they prohibit methods that could prevent destruction of 
the land they are trying to protect in the first place. 


We could do a better job on controlled burns (New Mexico is very windy); use more sense and remember 
Los Alamos; thinning is worth a try; we should manage our forests as well as Germany. 


We have to control it because there are more people around now than there was a long time ago; there are 
houses everywhere; we are killing the forests not the fires. 


We have to take precautions as individuals when out in wildland and wilderness areas so that we don't 
cause accidents and ruin what we have left. 


We lost our house in the Sierra Grande fire:  we are pretty knowledgeable now. 


We must preserve the National Forest:  stop allowing building in wilderness; treat wildlife tick infestation; 
get waterholes constructed; stop "political" logging:  mudslides follow fires! 


We need a good harvest system for the timber that is already there; wilderness areas are neat in several 
ways but restrictions are way too strict; utilize recreational areas. 


We need more controlled burns; we need a healthy forest. 


We never go camping or anything. 


We own property and are clearing land right now; we are helping out. 


We want the Forest Service to be more concerned about timber preservation, not profit; no clear-cutting or 
old-growth cutting; control burns and employees better (grieving Los Alamos!). 


We went up to the mountains the past two weekends and there were fire restrictions; we didn't have fires 
when we camped and obeyed the rules. 


When congress passes laws that allow the Forest Service to use its best land management practices and 
expertise we'll be a lot better off. 


When it's very dry in summer they seal off the hiking paths on trails. 


Where I live is very vulnerable to fires; people have taken measures the survey mentioned; it's worked, due 
to positive view, although costly; great assistance from F.S.:  grants save 70% of the cost. 
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Work with different Forest Services; sometimes services change policies. 


Wilderness is good for the animals; when young I used to go with my family deer hunting, and I'd like to 
see this way of life be preserved and not lost to future generations. 


Wildland and wilderness areas should be improved. 


Wild lands are very valuable; we need to take steps to keep them growing and alive and vibrant. 


Wish environmentalists would back off and let them do their job. 


Wish Forest Service would cooperate with local agencies and use them. 


Wish the Forest Service would listen to the people; hard for people to get firewood; we have to buy fire 
wood permits, not easy for working person to get; could we mail them in. 


Wrote my MA on forest management; control burns and thinning do stop huge fires; more staff to monitor 
restricted areas; more selective lumbering allows more spacing:  healthier trees equals dead fuel. 


You can't get valid answers to general and generic questions; they can't be answered intelligently and 
without any specifications. 


You handled the Yellowstone fire rather badly. 
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             FSM 2300 - RECREATION, WILDERNESS, AND 
                   RELATED RESOURCE MANAGEMENT 
                     WO AMENDMENT 2300-90-1 
                        EFFECTIVE 6/1/90 
 
 
2323.3 - Management of Wildlife and Fish 
 
2323.31 - Objectives 
 
    1.  Provide an environment where the forces of natural  
selection and survival rather than human actions determine which  
and what numbers of wildlife species will exist. 
 
    2.  Consistent with objective 1, protect wildlife and fish  
indigenous to the area from human caused conditions that could  
lead to Federal listing as threatened or endangered. 
 
    3.  Provide protection for known populations and aid recovery  
in areas of previous habitation, of federally listed threatened  
or endangered species and their habitats. 
 
2323.32 - Policy 
 
    1.  Recognize that States have jurisdiction and  
responsibilities for the protection and management of wildlife  
and fish populations in wilderness.  Cooperate and work closely  
with State wildlife and fish authorities in all aspects of  
wildlife and fish management.  Base any Forest Service  
recommendation to State wildlife and fish agencies on the need  
for protection and maintenance of the wilderness resource.   
Recognize wilderness protection needs and identify any needed  
requirements in coordination efforts and in cooperative  
agreements with State agencies.   
 
    2.  Wildlife and fish management programs shall be consistent  
with wilderness values. 
 
    3.  Discourage measures for direct control (other than normal  
harvest) of wildlife and fish populations. 
 
    4.  Manage wilderness to protect known populations of  
federally listed threatened or endangered species where necessary  
for their perpetuation and aid in their recovery in areas of  
previous habitation.  When alternative areas outside of  
wilderness offer equal or better protection, take actions to  
recover threatened or endangered species outside of wilderness  
areas first. 
 
�    5.  Apply the "Policies and Guidelines for Fish and Wildlife  
Management in Wilderness and Primitive Areas," developed jointly  
by the Forest Service, Bureau of Land Management, and the  
International Association of Fish and Wildlife Agencies (FSH  
2309.19) in a practical, reasonable, and uniform 
harvest) of wildlife and fish populations. manner in all  
National Forest wilderness units.  Use the guidelines as a  
foundation for or as addendums to State or individual wilderness  
cooperative agreements. 
 
2323.33 - Wildlife Management 
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2323.33a - Reintroductions.  Reintroduce wildlife species only if  
the species was once indigenous to an area and was extirpated by  
human induced events.  Favor federally listed threatened or  
endangered species in reintroduction efforts.  Reintroductions  
shall be made in a manner compatible with the wilderness  
environment.  Motorized or mechanical transport may be permitted  
if it is impossible to do the approved reintroduction by  
nonmotorized methods (sec. 2326). 
 
2323.33b - Habitat Surveys and Population Inventories.  Conduct  
wildlife habitat surveys and population assessments in a manner  
compatible with the wilderness environment (FSM 2600, FSH  
2309.19). 
 
2323.33c - Predator Control.  Predacious mammals and birds play a  
critical role in maintaining the integrity of natural ecosystems.   
Consider the benefits of a predator species in the ecosystem  
before approving control actions.  The Regional Forester may  
approve predator control programs on a case-by-case basis where  
control is necessary to protect federally listed threatened or  
endangered species, to protect public health and safety, or to  
prevent serious losses of domestic livestock.  Focus control  
methods on offending individuals and under conditions that ensure  
minimum disturbance to the wilderness resource and visitors.   
Poison baits or cyanide guns are not acceptable.  Poison bait  
collars may be approved. 
 
The U.S. Fish and Wildlife Service or approved State agencies  
shall carry out control programs.  The Forest Service is  
responsible for determining the need for control, the methods to  
be used, and approving all proposed predator damage control  
programs in wilderness (FSM 2650). 
 
Only approve control projects when strong evidence exists that  
removing the offending individual(s) will not diminish the  
wilderness values of the area. 
 
2323.33d - Other Wildlife Damage Control.  The Regional Forester  
may approve other wildlife damage control projects on a case-by- 
case basis if necessary to protect federally listed threatened or  
endangered species or for public health and safety. 
 
2323.33e - Furbearers.  Under State laws, it is acceptable to  
trap furbearers, such as mink, marten, beaver, and muskrat, in  
wilderness when population levels justify a harvest program.   
Recognize the role of furbearers in natural ecosystems when  
making recommendations to State agencies on harvest. 
 
2323.34 - Fisheries Management.  Emphasize quality and  
naturalness in managing fisheries in wilderness (FSH 2309.19). 
 
2323.34a - Stocking Programs.  In cooperation with the States,  
develop fish-stocking programs that meet wilderness management  
objectives.  Recognize the probability of increased visitor use  
of stocked waters and their full impact and effect on the  
wilderness resource.  Direct practices at achieving quality  
fishing opportunities.  Regional Foresters shall develop with  
each State a supplement to the State-Forest Service Memorandum of  
Understanding (FSM 2600) that establishes a stocking policy for  
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each wilderness.  Spell out basic stocking decisions in the  
forest plan or in implementation schedules for each wilderness. 
 
2323.34b - Stocking Methods.  Stocking shall normally be done by  
primitive means, however, Regional Foresters may permit dropping  
of fish from aircraft for those waters where this practice was  
established before the area was designated a wilderness.  Conduct  
aerial stocking pre-or post-visitor seasons.  Landings are  
prohibited.  Specify mitigation for stocking methods in  
wilderness implementation schedules. 
 
2323.34c - Stocking Policy 
 
    1.  Do not stock exotic species of fish in wilderness.  The  
order of preference for stocking fish species is: 
 
        a.  Federally listed threatened or endangered, indigenous  
        species. 
 
        b.  Indigenous species. 
 
        c.  Threatened or endangered native species if species is  
        likely to survive and spawn successfully. 
 
        d.  Native species if species is likely to survive and  
        spawn successfully. 
 
    2.  Stock barren waters only after determining that the  
scientific and research values of such barren waters will not be  
eliminated from a wilderness and documenting the desirability of  
such action in the forest plan. 
 
    3.  Consider on a case-by-case basis presently unstocked  
waters that at one time supported an indigenous fish population  
and that could provide suitable habitat for an indigenous species  
with unusual wilderness appeal. 
 
2323.34d - Inventory of Suitable Waters.  Inventory suitable  
waters for present or potential fisheries as part of wilderness  
management prescriptions (FSM 2600). 
 
2323.34e - Spawn Taking.  Permit the collection of fish spawn  
from a wilderness when alternative sources are nonexistent or  
unreliable or where spawn taking was an established practice  
prior to the area's designation (FSH 2309.19). 
 
2323.34f - Chemical Treatment.  Chemical treatment may be used to  
prepare waters for reestablishment of indigenous, threatened or  
endangered, or native species, or to correct undesirable  
conditions caused by human influence (FSH 2309.19).  The Regional  
Forester approves all proposed uses of chemicals in wilderness  
(FSM 2150). 
 
2323.35 - Wildlife and Fish Habitat.  Achieve a balance of  
wildlife and fish with their habitat through cooperation with  
State agencies in management of public hunting, fishing, and  
trapping.  Objectives for the management of wildlife and fish  
habitat are normally compatible with the objectives for  
maintaining wilderness values.  Where incompatible, the  
requirements for maintenance of wilderness values take  
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precedence. 
 
2323.35a - Manipulation of Wildlife Habitat.  The objective of  
all projects must be to perpetuate the wilderness resource;  
projects must be necessary to sustain a primary value of a given  
wilderness or to perpetuate a federally listed threatened or  
endangered species.  To qualify for approval by the Chief,  
habitat manipulation projects must satisfy the following  
criteria: 
 
    1.  The condition needing change is a result of abnormal  
human influence. 
 
    2.  The project can be accomplished with assurance that there  
will be no serious or lasting damage to wilderness values. 
 
    3.  There is reasonable assurance that the project will  
accomplish the desired objectives. 
 
Test major projects through a pilot study.  The pilot study  
should take place in a comparable area outside of wilderness if  
possible. 
 
Give first priority to locating habitat improvement projects  
outside wilderness for the benefit of wildlife that spend only  
part of the year in wilderness. 
 
2323.35b - Manipulation of Fish Habitat.  The objective of all  
projects must be to perpetuate the wilderness resource.  To  
qualify for approval by the Chief, fish habitat projects must  
satisfy the criteria established for wildlife (2323.35a).   
However, the Regional Forester may permit the clearing of debris  
that impedes the movement of fish on critical spawning streams.   
Identify critical spawning streams in the forest plan or a  
wilderness implementation schedule as essential for the  
propagation of fish.  Clear debris only by nonmotorized  
equipment.  Use explosives only when the use of hand tools is not  
practical and only outside of heavy visitor use periods. 
�When stream and lake improvement structures, flow maintenance  
dams, unused reservoirs, and other alterations of fish habitat  
exist in wilderness areas, consider making them as compatible as  
possible with wilderness objectives rather than attempting to  
remove them.  If permitted to remain, maintain them by  
nonmotorized equipment and comply with requirements in section  
2323.4.  Describe the disposition and management of each  
structure in the forest plan or wilderness implementation  
schedule. 
 
2323.36 - Disease Outbreaks.  The Forest Service, in cooperation  
with State and Federal public health authorities, may make  
special exceptions to policy and direction where necessary to  
control disease epidemics or other public health hazards in which  
wildlife or fish species are carriers.  See FSM 2323.04 for  
approvals. 
 
2323.37 - Wildlife and Fish Research.  Wildlife and fish research  
is an appropriate activity in wilderness.  In all cases, research  
shall be conducted in such a way as to minimize any adverse  
impacts on the wilderness resource or its users.  See FSH 2309.19  
for specific direction and guidelines for approving these  


Page 4 of 22


2/23/2005http://www.fs.fed.us/im/directives/fsm/2300/2323.3-2328.04.txt







activities. 
 
    1.  Research methods that temporarily infringe on the  
wilderness character may be used, provided the information sought  
is essential for wilderness management and alternative methods or  
locations are not available. 
 
    2.  Scientific sampling of wildlife and fish populations is  
essential to the management of natural populations in wilderness. 
 
    3.  Capturing and inconspicuous marking of animals, including  
radio telemetry, is permitted. 
 
    4.  Installations, such as temporary shelters for cameras and  
scientific apparatus, and enclosures or exclosures, essential for  
wildlife research and management studies may be approved on a  
case-by-case basis. 
 
2323.38 - Visitor Management To Protect Wildlife or Fish  
Resources.  The Wilderness Act requires managers to search for a  
balance between preserving the wilderness resource, by protecting  
natural ecological processes that can cause plant and animal  
populations or ranges to change, while at the same time making  
the resource available for visitor use and enjoyment.  To do  
both, it may be necessary at times to limit visitor use to ensure  
that human influence does not impair natural wildlife or fish  
populations or their habitat.  Specify the management of public  
use necessary to minimize conflicts with wildlife or fish (FSH  
2309.19) in the forest plan. 
�2323.4 - Management of Soil and Water Resources 
 
2323.41 - Objective.  Maintain satisfactory natural watershed  
condition within wilderness. 
 
2323.42 - Policy.  The policy for soil and water management is  
generally the same as for all National Forest watersheds (FSM  
2502).  However, in wilderness natural processes shall dominate;  
measures that modify plant cover and treat soil mantles or other  
activities designed to supplement natural water yield are  
inappropriate. 
 
2323.43 - Watershed Improvements 
 
2323.43a - Watershed Condition Improvement.  (FSM 2522).  Use  
watershed improvements to restore watersheds where deteriorated  
soil and hydrologic conditions caused by humans or their  
influences create a serious threat or loss of wilderness values.   
Watershed condition improvements are also appropriate where  
natural conditions present a definite hazard to life or property;  
or where such conditions could cause serious depreciation of  
important environmental qualities outside of the wilderness.   
Promote natural healing where such dangers are not imminent or  
where natural vegetation would return in a reasonable time. 
 
Use indigenous or appropriate naturalized species to reestablish  
vegetation where there is no reasonable expectation of natural  
healing. 
 
Use nonmotorized equipment to accomplish improvement objectives.   
Only imminent threat to important values downstream justifies the  
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use of motorized equipment. 
 
2323.43b - Emergency Burned Area Rehabilitation.  Permit  
emergency burned area rehabilitation only if necessary to prevent  
an unnatural loss of the wilderness resource or to protect life,  
property, and other resource values outside of wilderness.   
Normally use hand tools and equipment to install selected land  
and channel treatments. 
 
2323.43c - New Water Development Structures.  Only the President  
(FSM 2323.04) can approve new water development structures,  
including water-regulating structures, power installations,  
transmission conduits, water conservation works, related  
improvements, and proposals to increase the storage capacity of a  
reservoir or to replace a reservoir that was not under a valid  
permit or other authority at the time the unit became wilderness.   
Range and wildlife waters are not included here.  Use provisions  
in section 2323.2 and section 2323.3 to guide these projects. 
 
Evaluate and recommend actions on proposals for new structures  
through the National Environmental Policy Act process (FSM 1950).   
Recommendations for approval must clearly show that public values  
to be gained exceed those values lost and that the need cannot be  
met outside wilderness. 
 
2323.43d - Existing Water Development Structures.  If needed and  
in the public interest, or a part of a valid existing right,  
permit maintenance or reconstruction of existing structures that  
does not change the location, size, or type, or which would not  
increase the storage capacity of a reservoir.  Structures include  
reservoirs, ditches, and related facilities for the control or  
use of water that were under valid special-use permit or other  
authority when the area involved was incorporated under the  
Wilderness Act.  For approval, see FSM 2323.04. 
 
Do not permit the use of motorized equipment and mechanized  
transportation for maintenance of water-development structures  
except where practiced before the area was designated wilderness.   
See section 2326 for motorized and mechanical use approval  
responsibilities. 
 
Evaluate each improvement in the forest plan to determine if  
continued use of the improvement is compatible with the  
wilderness resource.  If the improvement is to remain, describe  
maintenance needs and methods of accomplishing the work in the  
wilderness implementation schedule.  If not, allow the  
improvement to deteriorate naturally.  In the case of high hazard  
dams or other large structures where downstream values are  
jeopardized by imminent failure or loss, breach or remove the  
structure in a manner that does not have an adverse effect on the  
downstream values (FSM 2324.3). 
 
2323.44 - Gathering Water Resource Information.  Line Officers  
may permit gathering information about water resources except  
actual prospecting (drilling and digging) for water.  Ensure that  
these efforts are compatible with the preservation of the  
wilderness environment and meet the conditions in section 4(c) of  
the Wilderness Act.  Ensure that the applicant understands that  
the approval to gather water resource information does not imply  
a precommitment by the Forest Service to approve any development  
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proposals that may result from such studies.  For approvals, see  
FSM 2323.04. 
 
2323.44a - Snow Measurement Sites 
 
    1.  Allow the measurement of snow on existing sites only and  
only by nonmotorized means.  Permit helicopter transport to snow  
measurement sites in locations where it was an established  
practice before the Wilderness Act was passed.  However,  
discourage the use of helicopter transport to snow measurement  
sites. 
 
    2.  Establish no new snow measurement or climatological data  
collection sites unless they are part of projects established by  
the President under provision of section 4(d)(4) of the  
Wilderness Act. 
 
�    3.  Encourage the transfer of existing wilderness sites to  
locations outside of wilderness.  Use existing sites until snow  
measurement sites outside of wilderness areas are established and  
correlations between the wilderness site and the outside site are  
accomplished.  In the interim, automated equipment may be  
installed at the existing wilderness site to accelerate  
correlation efforts.  Agree in writing to the length of these  
temporary arrangements before efforts begin.  Generally this  
should not exceed 10 years. 
 
    4.  Where approved, install only miniaturized and unobtrusive  
types of snow measurement and climatological monitoring equipment  
at existing sites.  Camouflage equipment to blend with the  
terrain and vegetation.  Where possible, use equipment and  
antennae that can be removed when not in use. 
 
    5.  Remove existing shelters used by personnel taking snow  
measurements from wilderness as soon as possible after  
establishing adequate correlations between manual snow course  
measurement and the automated sensing device. 
 
    6.  Cooperate fully with other Federal or State agencies and  
other entities collecting snow measurements.  Help them to work  
within the constraints of the Wilderness Act and assist them in  
data gathering or locating data sites outside of wilderness  
areas. 
 
2323.45 - Weather Modification Over Wilderness.  Do not permit  
long-term weather modification programs that produce, during any  
part of successive years, a repeated or prolonged change in the  
weather directly affecting wilderness areas.  See FSM 2323.04 for  
approvals.  Approve wilderness as a target area for weather  
modification only when: 
 
    1.  The proponent can provide scientifically supportable  
evidence that the activities will not produce permanent,  
substantial changes in natural conditions. 
 
    2.  The proposal includes no feature that will visibly alter  
or otherwise impact the wilderness environment. 
 
    3.  The proposal includes no feature that is likely to reduce  
the value of wilderness for recreation, scenic, scientific,  
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educational, conservation, or historical use. 
 
Short-term weather modification activities that produce only  
occasional, incidental, temporary, or transitory changes in the  
weather with carryover ground effects that last only a few days  
beyond the actual cloud-seeding period may be permitted. 
�2323.5 - Management of Forest Cover 
 
2323.51 - Objective.  Manage forest cover to retain the primeval  
character of the environment and to allow natural ecological  
processes to operate freely. 
 
2323.52 - Policy 
 
    1.  Permit ecological processes to operate naturally. 
 
    2.  Recognize both climax and successional biotic communities  
as natural and desirable. 
 
    3.  Allow, wherever possible, the natural process of healing  
in handling disturbed communities.  Consider structural or  
vegetative assistance only as a last resort. 
 
    4.  Only allow vegetation to be cut or sold when necessary  
for wilderness purposes or on valid mining claims under specified  
conditions, or when emergency conditions like fire, insect and  
disease, or protecting public safety make it necessary. 
 
2323.53 - Tree Use 
 
2323.53a - Administrative Use.  Trees may be cut for use in the  
construction and maintenance of authorized structures located  
within the wilderness when it is not reasonably possible to  
obtain the necessary material from outside the wilderness.  Cut  
trees away from trails or campsites and remove or disguise the  
evidence of cutting.  Meet the visual quality objective of  
retention. 
 
2323.53b - Fuelwood.  Limit fuelwood cutting to dead or down  
material.  Define any restrictions on the use of wood for fuel in  
the forest plan or implementation schedule.  Consider wildlife  
needs for standing dead trees. 
 
2323.54 - Reforestation.  Allow reforestation only if a loss of  
the wilderness resource, due to human influence, has occurred and  
there is no reasonable expectation of natural reforestation. 
 
2323.6 - Management of Air Resource 
 
2323.61 - Objectives 
 
    1.  Protect air quality and related values, including  
visibility, on wilderness land designated classI by the Clean Air  
Act as amended in 1977 (FSM 2120). 
 
    2.  Protect air quality in wilderness areas not qualifying as  
class I under the same objectives as those for other National  
Forest System lands (FSM 2120). 
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2323.62 - Policy 
 
    1.  Define air quality related values (AQRV) and initiate  
action to protect those values. 
 
    2.  For each air quality related value, select sensitive  
indicators, monitor, and establish the acceptable level of  
protection needed to prevent adverse impacts (FSM 2120). 
 
    3.  Determine the potential impacts of proposed facilities in  
coordination with State air quality management agencies.  Make  
appropriate recommendations in the permitting process following  
established Prevention of Significant Deterioration application  
review procedures for major emission sources.  Requests to air  
quality management agencies for consideration of class II values  
in the permit process are appropriate (FSM 2120). 
 
    4.  Manage smoke from management ignited prescribed fires  
occurring in or adjacent to class I wilderness areas in a manner  
that causes the least impact on air quality related values (FSM  
2324). 
 
2323.7 - Management of Minerals and Mineral Materials 
 
2323.71 - Authority.  Section 4(d)(2) of the Wilderness Act  
authorizes activity for the purpose of gathering information  
about mineral resources.  Section 4(d)(3) authorizes mineral  
exploration and development operations only where there are valid  
existing rights.  Subsequent acts designating specific wilderness  
areas may provide specific direction for the management of  
mineral activities.  Regulations at 36 CFR 228 and 293 provide  
direction for managing mineral activities in wilderness. 
 
2323.72 - Objectives 
 
    1.  To preserve the wilderness environment while allowing  
activities for the purpose of gathering information about mineral  
resources. 
 
    2.  To ensure that mineral exploration and development  
operations conducted in accordance with valid existing rights for  
federally owned, locatable, and leasable minerals (FSM 2810 and  
FSM 2820) and for nonfederally owned minerals (FSM 2830)  
preserving the wilderness resource to the extent possible. 
 
    3.  To ensure the restoration of lands disturbed during  
exploration and development activities as nearly as practicable  
promptly upon abandonment of operations. 
�2323.73 - Policy 
 
    1.  Allow the gathering of information on mineral resources  
if the activity is conducted in a manner compatible with the  
preservation of the wilderness environment.  Do not authorize  
significant surface disturbance in search of indirect evidence or  
indications of mineral resources, and do not allow motorized or  
mechanical equipment use unless it meets the conditions of  
section 4(c) of the Wilderness Act. 
 
    2.  Verify valid mineral rights before approving exploration  
and development activities. 
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    3.  Approve exploration and development activities on valid  
mineral rights only after ensuring that mineral operations plans  
contain stipulations to protect the wilderness character of the  
land consistent with the rights of the mineral owner or operator. 
 
2323.74 - Gathering Mineral Information.  Permit information  
gathering activities that involve only very minor surface  
disturbance and are compatible with the preservation of the  
wilderness environment.  Authorize these activities with a  
geologic exploration permit (FSM 2820) or interagency agreement. 
 
Information gathering activities that may be allowed are surface  
mapping; excavation and sampling with hand tools; seismic,  
gravity, magnetic, heat flow, resistivity, and other geophysical  
or geochemical surveys; and stream sediment surveys. 
 
Ensure that mineral surveys conducted by the U.S. Geological  
Survey and Bureau of Mines (required by section 4(d)(2) of the  
Wilderness Act) are conducted as much as practicable without the  
use of motorized equipment or mechanical transport.  Approve the  
use of motorized equipment only under the same conditions  
specified in Forest Service Administrative Use (FSM 2326). 
 
2323.75 - Valid Existing Rights.  Upon receipt of a Notice of  
Intention to Operate or Proposed Operating Plan for exploration  
and development, determine if valid rights existed prior to  
mineral withdrawal and what rights are recognized.  Mineral  
withdrawal dates were established by the acts designating the  
area as wilderness. 
 
2323.75a - Mining Claim.  Consistent with the valid existing  
rights, review and approve operating plans that incorporate  
reasonable terms and conditions for the protection of the  
wilderness character of the area, and that provide for  
restoration as near as practicable of the disturbed lands  
promptly upon abandonment of operations (see FSM 2810). 
 
Claimants may conduct on-the-ground mining or mining related  
activities on valid mining claims in designated wilderness.   
However, before authorizing such activities under a Plan of  
Operations, the authorized officer must ensure that the claimant: 
 
    1.  Has complied with the filing for record requirements of  
Section 314(a)(1) and (2) of the Federal Land Management Policy  
Act of 1976. 
 
    2.  Made a discovery of a valuable mineral deposit before  
January 1, 1984, or other legal date of mineral withdrawal, and  
thus has a valid existing right as of that date. 
 
The authorized officer shall schedule an appropriate on-the- 
ground validity investigation by a qualified Forest Service  
mineral examiner when a claimant/operator files a Notice of  
Intention to Operate or Plan of Operations in accordance with (36  
CFR 228.4). 
 
The authorized officer should also schedule validity  
investigations in response to mineral patent applications, in  
cases involving suspected occupancy misuse of mining claims, and  
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for protection of Federal capital investments (such as  
administrative sites, trailheads, and airfields). 
 
In accordance with 36 CFR 229.5(b), the authorized officer may  
approve operations for the sole purpose of performing requisite  
annual assessment work only when proposed activities will not  
cause significant impact to wilderness values and such proposed  
activities are not specifically prohibited by the Wilderness Act.   
However, if proposed assessment work will cause significant  
impact and the operator is unable or unwilling to propose  
acceptable alternatives that will not cause significant impact,  
the authorized officer must first determine that a valid claim  
existed as of the withdrawal date, before approving the  
operation. 
 
If assessment work is not the purpose and/or the issue of  
validity has not been determined, 36 CFR 228.5(a)(3) provides a  
basis for requesting changes in the proposed plan of operations  
to include supporting evidence from the claimant/operator that a  
claim is valid.  This evidence may include, but is not limited  
to, reports by mining engineers or geologists, data regarding  
grade and tonnage, production records, and assay reports, and  
must be verified by a Forest Service mineral examiner. 
 
2323.75b - Federal Lease or Permit.  Consistent with the valid  
existing rights, review with the Bureau of Land Management and  
provide recommendations about or consent to the approval of  
operating plans that incorporate reasonable terms and conditions  
for the protection of the wilderness character of the area, and  
that provide for restoration as near as practicable of the  
disturbed lands promptly upon abandonment of operations (FSM  
2820). 
 
2323.75c - Mineral Reservation or Outstanding Mineral Right.   
Consistent with the valid existing rights, review and approve  
operating plans that incorporate reasonable terms and conditions  
for the protection of the wilderness character of the area, and  
that provide for restoration as near as practicable of the  
disturbed lands promptly upon abandonment of operations (FSM  
2830). 
 
2323.76 - Mineral Materials.  Deny applications for permits and  
leases to extract mineral materials, such as common varieties of  
sand, gravel, stone, and similar materials. 
 
2323.8 - Management of Cultural and Historic Resources 
 
2323.81 - Authority.  The protection and management of cultural  
resources in wilderness are guided by the Antiquities Act (16  
U.S.C. 431 et seq)., Historic Sites Act (16 U.S.C. 461), National  
Historic Preservation Act (16 U.S.C. 470), and implementing  
regulations 36 CFR 800, Executive Order 11593, Archaeological and  
Historic Data Preservation Act (1974), National Environmental  
Policy Act (42 U.S.C. 4321), Archaeological Resource Protection  
Act of 1979, and the individual forest and management plans. 
 
2323.82 - Policy 
 
    1.  Cultural resources are available for scientific study to  
the extent that the study is consistent with the concept of  
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wilderness, the intent of the Wilderness Act, and cultural  
resource management objectives. 
 
    2.  Cultural resources are available for recreational,  
scenic, scientific, educational, conservation, and historic uses,  
consistent with management as wilderness. 
 
2323.83 - Studies and Management.  Analyze on a case-by-case  
basis those studies requiring excavation of sites or dismantling  
of structures.  Ensure that they are compatible with wilderness  
and cultural resource objectives as stated in the forest plan.   
As a general rule, cabins, shelters, or other structures  
approaching 50 years of age should be examined for their cultural  
resource value. 
 
Remove those sites or structures that do not qualify for the  
National Register (FSM 2360) or allow them to deteriorate  
naturally unless they are: 
 
    1.  Deemed necessary to support public purposes of  
wilderness, as set forth in section 4(b) of the Wilderness Act;  
or, 
 
    2.  Serve administrative purposes (sec. 4(c) of the  
Wilderness Act). 
 
Interpretation of cultural resources located in wilderness shall  
be done outside the wilderness.  Verbal interpretive services by  
qualified wilderness rangers, volunteers, or permitted guides are  
acceptable. 
 
Management direction for cultural resources eligible for  
nomination to the National Register is subject to compliance with  
section 106 of the National Historic Preservation Act and 36 CFR  
800 (FSM 2366).  A decision to remove, maintain, or allow a  
historic or prehistoric structure to deteriorate naturally is a  
Federal undertaking that will affect the cultural resource. 
 
Regional Foresters may approve stabilization or restoration and  
subsequent maintenance of such structures if their continued  
existence is essential to cultural resource management.  Do not  
use motorized equipment for restoration or maintenance unless  
essential (FSM 2326). 
 
2324 - MANAGEMENT OF SUPPORT ACTIVITIES IN WILDERNESS 
 
2324.04 - Responsibilities 
 
2324.04a - Chief.  The Chief is responsible for approving: 
 
    1.  Insect and disease projects that do not meet conditions  
described in FSM 2324.04b. 
 
    2.  Replacement of Forest Service facilities at  
administrative sites and construction of buildings for  
cooperating agencies that have responsibilities within National  
Forest wilderness. 
 
    3.  Extending or widening of existing airfields and  
construction of new airfields. 
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    4.  Construction and maintenance of heliports away from  
existing administrative sites. 
 
    5.  Wilderness sign standards. 
 
2324.04b - Regional Forester.  The Regional Forester is  
responsible for: 
 
    1.  Approving insect and disease control projects within  
wilderness when the following conditions exist: 
 
        a.  There is an immediate threat of unacceptable damage  
        to resources outside the wilderness boundary or of  
        unnatural loss of the wilderness resource due to exotic  
        pests. 
 
        b.  The threat cannot reasonably be abated by control  
        actions taken outside the wilderness boundary. 
 
    2.  Approving the use of prescribed fire on a wilderness by  
wilderness basis through approval of the appropriate management  
plan.  The management plan sets forth the standards and  
guidelines for the use and application of prescribed fire and the  
methods of monitoring results. 
 
    3.  Approving construction of new fire lookouts. 
 
    4.  Determining if it is in the public interest to continue  
use of installations or structures that existed under valid  
special-use permits or easements when the wilderness was  
designated. 
 
    5.  Approving special-use permits for access to valid  
occupancies and private lands when such use involves  
construction, reconstruction, or restoration of roads, or other  
substantial surface disturbance. 
 
    6.  Approving construction of nonemergency helispots. 
 
2324.04c - Forest Supervisor.  The Forest Supervisor is  
responsible for approving: 
 
    1.  Reconstruction of existing fire lookouts. 
 
    2.  Construction of helispots for wildfire suppression and  
emergencies. 
 
    3.  Requests to conduct research. 
     
    4.  Special-use permits for access to valid occupancies and  
private lands, except those involving construction,  
reconstruction, or restoration of roads or where other  
substantial surface disturbance is essential. 
 
2324.1 - Management of Insects and Diseases 
 
2324.11 - Objectives 
 
    1.  To allow indigenous insect and plant diseases to play, as  
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nearly as possible, their natural ecological role within  
wilderness. 
 
    2.  To protect the scientific value of observing the effect  
of insects and diseases on ecosystems and identifying genetically  
resistant plant species. 
 
    3.  To control insect and plant disease epidemics that  
threaten adjacent lands or resources. 
 
2324.12 - Policy 
 
    1.  Do not control insect or plant disease outbreaks unless  
it is necessary to prevent unacceptable damage to resources on  
adjacent lands or an unnatural loss to the wilderness resource  
due to exotic pests. 
 
    2.  Trees within the wilderness have no commercial value.  Do  
not consider the commercial value of trees in wilderness in  
evaluations for insect and disease control. 
 
2324.13 - Detection.  Conduct surveys to monitor forest insects  
or diseases in wilderness in a manner that preserves the  
wilderness character of the area.  Generally this will be in the  
same manner as that prescribed for other National Forest System  
lands (FSM 3412).  Modify any procedures that are in conflict  
with wilderness management objectives. 
 
2324.14 - Evaluation of Epidemics.  Perform a biological  
evaluation of insect or disease outbreaks that have been detected  
as prescribed in FSM 3421.  Do not allow cost-benefit evaluation  
(FSM 3422) to influence decisions on treatment of insect disease  
outbreaks in wilderness to the same degree this evaluation  
affects decisions on other National Forest System land.  Weigh  
the effects of insect or disease epidemics on the wilderness or  
on resource values outside the wilderness against the adverse  
effects of a control project in the wilderness. 
 
2324.15 - Control Measures.  When control of insects or disease  
is necessary in National Forest wilderness, it shall be carried  
out by measures that have the least adverse impact on the  
wilderness resource and are compatible with wilderness management  
objectives. 
 
Meet the requirements in FSM 2324.04, FSM 2151, FSM 3430, and FSM  
1950 in carrying out insect and disease control projects in  
wilderness.  Special care must be taken with the use of chemicals  
inside wilderness because of possible effects on the total  
biological complex.  Consider other alternatives to chemical use  
in the environmental analysis. 
 
2324.2 - Management of Fire 
 
2324.21 - Objectives.  The objectives of fire management in  
wilderness are to: 
 
    1.  Permit lightning caused fires to play, as nearly as  
possible, their natural ecological role within wilderness. 
 
    2.  Reduce, to an acceptable level, the risks and  
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consequences of wildfire within wilderness or escaping from  
wilderness. 
 
2324.22 - Policy 
 
    1.  Two types of prescribed fires may be approved for use  
within wilderness:  those ignited by lightning and allowed to  
burn under prescribed conditions and those ignited by qualified  
Forest Service officers. 
 
    2.  No fire may be ignited or allowed to burn without  
documented, preplanned, specified conditions. 
 
    3.  Document specific objectives, standards, and guidelines  
for the control of wildfire and the use of prescribed fire within  
each wilderness (FSM 5100, 5150, and 5190) in a forest plan or,  
where the forest planning process has not been completed, in  
either an interim wilderness management or fire management area  
plan.  Document specific direction for fire program  
implementation in the forest fire management action plan (FSH  
5109.19). 
 
    4.  Suppress all wildfires within wilderness in accordance  
with the direction FSM 5130. 
 
    5.  Fire ignited by lightning may be permitted to burn if  
prescribed in an approved plan (FSM 2324 and 5150). 
 
    6.  Forest Service managers may ignite a prescribed fire in  
wilderness to reduce unnatural buildups of fuels only if  
necessary to meet at least one of the wilderness fire management  
objectives set forth in FSM 2324.21 and if all of the following  
conditions are met: 
 
        a.  The use of prescribed fire or other fuel treatment  
        measures outside of wilderness is not sufficient to  
        achieve fire management objectives within wilderness. 
 
        b.  An interdisciplinary team of resource specialists has  
        evaluated and recommended the proposed use of prescribed  
        fire. 
 
        c.  The interested public has been involved appropriately  
        in the decision. 
 
        d.  Lightning-caused fires cannot be allowed to burn  
        because they will pose serious threats to life and/or  
        property within wilderness or to life, property, or  
        natural resources outside of wilderness. 
 
    7.  Do not use prescribed fire in wilderness to benefit  
wildlife, maintain vegetative types, improve forage production,  
or enhance other resource values.  Although these additional  
effects may result from a decision to use prescribed fire, use  
fire in wilderness only to meet wilderness fire management  
objectives. 
 
    8.  Do not use management ignited fire to achieve wilderness  
fire management objectives where lightning-caused fires can  
achieve them. 
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2324.23 - Fire Management Activities.  Conduct all fire  
management activities within wilderness in a manner compatible  
with overall wilderness management objectives.  Give preference  
to using methods and equipment that cause the least: 
 
    1.  Alteration of the wilderness landscape. 
 
    2.  Disturbance of the land surface. 
 
    3.  Disturbance to visitor solitude. 
 
    4.  Reduction of visibility during periods of visitor use. 
 
    5.  Adverse effect on other air quality related values. 
 
Locate fire camps, helispots, and other temporary facilities or  
improvements outside of the wilderness boundary whenever  
feasible.  Rehabilitate disturbed areas within wilderness to as  
natural an appearance as possible. 
�2324.3 - Management of Structures and Improvements 
 
2324.31 - Objective.  To limit structures and improvements for  
administrative purposes or under special-use permit to those  
actually needed for management, protection, and use of the  
wilderness for the purposes for which the wilderness was  
established. 
 
2324.32 - Planning.  Document the need for administrative and  
existing special use permitted improvements in forest plans.   
Develop removal schedules for those improvements considered  
unnecessary.  Provide an historical evaluation when needed. 
 
Determine the long-term need of the improvement and its location  
before authorizing substantial maintenance for administrative or  
permitted improvements.   
 
Consider alternative locations that may be more compatible with  
the wilderness resource. 
 
2324.33 - Structures and Improvements Needed for Administration 
 
2324.33a - Administrative Sites.  Unless otherwise authorized by  
the Chief, limit existing administrative sites to the existing  
structures or replace them with similar structures of compatible  
design.  Justify the need for existing stations in forest plans.   
Do not plan any new stations in wilderness. 
 
2324.33b - Fire Lookouts.  (FSM 5100).  Construct or maintain  
lookouts for fire detection purposes when: 
 
    1.  They are necessary to achieve wilderness management  
objectives and where it is not feasible to accomplish such  
objectives by means more compatible with wilderness values; or 
 
    2.  They are necessary to protect values outside the  
wilderness. 
 
The need and disposition of existing lookouts shall be documented  
in the forest plan.  For approvals, see FSM 2324.04. 
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2324.33c - Fences.  Construct permanent corrals and fences for  
the control of administrative pack and saddle stock only at  
administrative sites where regular use of the animals is for  
periods of more than a few days duration.  Build and maintain  
fences with materials compatible to the wilderness environment.   
Do not build new permanent wire fences.  As replacement becomes  
necessary, remove or replace existing wire fences with fences of  
compatible materials. 
 
See FSM 2323.26 for livestock fences and 2323.13 for recreation  
stock facilities. 
 
2324.33d - Airfields.  Unless otherwise approved by the Chief, do  
not locate new airfields, including emergency airstrips, in  
wilderness.  Unless otherwise approved by the Chief, do not  
extend, widen, or resurface existing airfields.  Document  
decisions about whether or not to permit the continued use of  
existing airfields for each wilderness in the forest plan.   
Legislation may mandate that certain airfields remain open.   
Maintain airfields by nonmotorized methods only.  For further  
direction see FSM 7720 and FSM 7730. 
 
2324.33e - Heliports and Helispots 
 
    1.  Heliports.  Construct and maintain heliports at existing  
administrative and airfield sites where essential for wilderness  
purposes.  Require justification for continued use of existing  
heliports or for constructing new ones.  Unless otherwise  
approved by the Chief, do not locate other heliports within any  
wilderness.  Evaluate and document the need for each heliport in  
the forest plan.  Operate only those heliports considered vital  
to wilderness resource management. 
 
    2.  Helispots.  The Regional Forester may approve the  
construction of nonemergency individual helispots or systems of  
helispots.  FSM 7720 contains guidelines for location,  
construction, and use of helispots.  Except in emergency  
situations, evaluate and document the need for helispots in the  
forest plan. 
 
2324.33f - Signs 
 
    1.  Use a minimum of signing in wilderness. 
 
    2.  Do not provide wilderness signs for the convenience of  
the visitor.  Along with accurate maps, and wilderness education  
materials, provide a minimum number of signs for either the  
routing or location of the traveler or the protection of the  
wilderness resource. 
 
    3.  Conform to the standards and guidelines for wilderness  
signing in FSM 7160, FSH 7109.11, 7109.11a, and 7109.11b. 
 
    4.  Do not use interpretive and informational signs. 
 
2324.33g - Communication Structures.  Maintain communication  
structures only as necessary for administration and protection of  
the wilderness.  Evaluate and document the need for communication  
structures in the forest plan (FSM 7200). 
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2324.34 - Other Agency Structures.  Approve, manage, construct,  
and maintain structures funded by cooperating agencies on  
National Forest lands in the same manner as described in section  
2324.3.  When existing improvements deteriorate to the point that  
normal maintenance does not keep them usable, analyze the need  
for such structures.  If they are not essential to meet the  
minimum requirements of wilderness administration, or if they are  
not essential to a continuing program that was established on the  
basis of the structure, do not replace them. 
 
Periodically review permits for structures in wilderness to  
determine whether or not their continued existence is in the  
public interest.  If not, terminate the permits and remove the  
improvements.  Forest plans shall assess and direct the  
disposition of all such structures. 
 
2324.35 - Structures and Improvements Needed for Special Use  
Permit Operations.  Policy and direction for outfitter and guide  
operations is in FSM 2323.13.  Maintain structures and  
improvements under other special use permits under the same  
direction as given for other agencies or as otherwise authorized  
by law. 
 
2324.4 - Research in Wilderness 
 
2324.41 - Objective.  To provide appropriate opportunity for  
scientific studies that are dependent on a wilderness  
environment. 
 
2324.42 - Policy 
 
    1.  Encourage research in wilderness that preserves the  
wilderness character of the area (FSM 2320.3). 
 
    2.  Identify wilderness management or national issues that  
may require research in forest plans. 
 
    3.  Review proposals to conduct research in wilderness to  
ensure that research areas outside wilderness could not provide  
similar research opportunities.  Direct projects that would  
jeopardize wilderness values to areas outside wilderness. 
 
    4.  Review research proposals to conduct research in  
wilderness to ensure that research methods are compatible with  
wilderness values.  Do not allow the use of motorized equipment  
or mechanical transport unless the research is essential to meet  
minimum requirements for administration of the area as wilderness  
and cannot be done another way (sec. 4(c) the Wilderness Act).   
Include specific stipulations in the approval document. 
 
    5.  Except for studies that clearly require contact within  
wilderness, allow interviews or direct contact with visitors only  
outside wilderness. 
 
    6.  Permit scientific study of cultural resource sites/areas  
consistent with the direction in FSM 2323.8. 
�2325 - PRIVATE LANDS WITHIN WILDERNESS DESIGNATED UNDER PUBLIC  
LAW 93-622 
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2325.01 - Authority.  (sec. 2320.1, item 6). 
 
2325.04 - Responsibilities 
 
2325.04a - Regional Forester.  The Regional Foresters of the  
Southern Region and the Eastern Region are responsible for  
determining the compatibility of private land uses within the  
wilderness areas named in Public Law 93-622.  If condemnation is  
necessary, follow procedures as directed in FSM 5400. 
 
2325.04b - Forest Supervisor.  The Forest Supervisor with  
jurisdiction over a wilderness designated by the PL 93-622 is  
responsible for: 
 
    1.  Ensuring that all private landowners know that they must  
notify the Forest Supervisor 60 days before any transfer of lands  
or land-use change that results in new construction, before any  
land disturbance, or before use of motorized equipment. 
 
    2.  Initiating and maintaining an inventory and record of the  
purpose for and manner of use of private lands within as  
wilderness areas designated by Public Law 93-622. 
 
    3.  Acknowledging receipt of notification by landowner of any  
proposed change in use or status of private lands. 
 
    4.  Requesting notification of land transfer or change in use  
if an owner has failed to provide such notification. 
 
2326 - USE OF MOTORIZED EQUIPMENT OR MECHANICAL TRANSPORT IN  
WILDERNESS 
 
2326.02 - Objectives 
 
    1.  Accomplish management activities with nonmotorized  
equipment and nonmechanical transport of supplies and personnel. 
 
    2.  Exclude the sight, sound, and other tangible evidence of  
motorized equipment or mechanical transport within wilderness  
except where they are needed and justified. 
 
2326.03 - Policy 
 
    1.  Ensure that Forest Service employees acquire and maintain  
necessary skills for primitive travel by foot, horse, canoe, or  
other nonmechanical means and the use of hand tools.  For  
definitions see FSM 2320.5. 
 
    2.  Do not approve the use of motorized equipment or  
mechanical transport unless justified as described in 2326.1.   
For procedures and examples see FSH 2309.19.  For definitions see  
FSM 2320.5. 
 
    3.  Discourage flights over wilderness within 2,000 feet of  
the ground surface, except in emergencies or for essential  
military missions.  (The Federal Aviation Administration (FAA)  
has agreed to and the National Oceanic and Atmospheric  
Administration (NOAA) has posted, for the FAA, a 2,000 foot over  
terrain flight advisory on appropriate aeronautical charts.   
Specific legislative provisions regarding overflight pertain to  
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certain wildernesses.)  Cooperate with the Federal Aviation  
Administration, the National Oceanic and Atmospheric  
Administration, military authorities, and with local pilots to  
promote compliance with the 2,000 foot limit, to keep  
aeronautical charts current, and to reduce low level flight. 
 
2326.04 - Responsibility 
 
2326.04a - Chief.  The Chief is responsible for approving any use  
of motor vehicles and motorized equipment, except where the  
authority has been delegated to the Regional Forester (FSM  
2326.04b) and the Forest Supervisor (FSM 2326.04c). 
 
2326.04b - Regional Forester.  The Regional Forester is  
responsible for approving: 
 
    1.  Transport and supply by aircraft, air drop, motor boat,  
or mechanical transport for situations that meet the conditions  
under items 2, 4, or 5, in FSM 2326.1. 
 
    2.  Hand-portable motorized equipment for needs that meet  
conditions listed under item 5 of FSM 2326.1. 
 
    3.  Motorized ground equipment not designed for personnel  
transport and of a type or size that is controlled from a  
position afoot. 
 
    4.  Use of motor vehicles, motorized equipment, and  
mechanical transport for situations involving established  
livestock grazing operations (FSM 2204 and 2323.2), and transport  
of wildlife or fish when nonmotorized means are not feasible (FSM  
2323.3). 
 
    5.  Use of motorized equipment specifically allowed by  
individual wilderness acts subsequent to the Wilderness Act. 
 
2326.04c - Forest Supervisor.  The Forest Supervisor approves the  
use of motorized equipment or mechanical transport under  
conditions described in section 2326.1, item 1 or 3.  However,  
the Regional Forester shall approve the use of tractors for fire  
suppression. 
 
�2326.1 - Conditions Under Which Use May Be Approved.  Allow the  
use of motorized equipment or mechanical transport only for: 
 
    1.  Emergencies where the situation involves an inescapable  
urgency and temporary need for speed beyond that available by  
primitive means.  Categories include fire suppression, health and  
safety, law enforcement involving serious crime or fugitive  
pursuit, removal of deceased persons, and aircraft accident  
investigations. 
 
    2.  Aircraft or motor boat use established before the area  
was designated as wilderness by the Act of 1964 or subsequent  
wilderness legislation. 
 
    3.  Exploration and development of valid existing mineral  
rights (FSM 2323.7). 
 
    4.  Access to surrounded State and private lands and valid  
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occupancies (FSM 2326.13). 
 
    5.  To meet minimum needs for protection and administration  
of the area as wilderness, only as follows: 
 
        a.  A delivery or application problem necessary to meet  
        wilderness objectives cannot be resolved within reason  
        through the use of nonmotorized methods. 
 
        b.  An essential activity is impossible to accomplish by  
        nonmotorized means because of such factors as time or  
        season limitations, safety, or other material  
        restrictions. 
 
        c.  A necessary and continuing program was established  
        around the use of motorized equipment before the unit  
        became a part of the National Wilderness Preservation  
        System, and the continued use of motorized equipment is  
        essential to continuation of the program. 
 
        d.  Removal of aircraft wreckage when nonmotorized  
        methods are unsuitable. 
 
Specify, for each wilderness, the places and circumstances in  
which motorized equipment, mechanical transport, or aircraft are  
necessary for protection and administration of the wilderness and  
its resources in the forest plan. 
 
The Line Officer approving the use of motorized equipment,  
aircraft, or mechanical transport shall specify what uses of that  
equipment are suitable and will have the least lasting impact to  
the wilderness resource.  Schedule use of this equipment to  
minimize impact on wilderness visitors. 
 
�2326.11 - Use of Motorized Equipment by Other Government  
Agencies.  Approve the use of motorized equipment, aircraft, or  
mechanical transport by other government agencies in National  
Forest wilderness in the same manner and under the same  
conditions stipulated for Forest Service use (sec. 2326.1).   
Special provision is given for access to existing snow  
measurement sites (sec. 2323.44). 
 
2326.12 - Use of Motorized Equipment by Valid Occupants of  
National Forest Land.  Approve the use of motorized equipment  
and/or mechanical transport by valid occupants of National Forest  
System lands in wilderness using criteria in section 2326.1. 
 
2326.13 - Access to Surrounded State and Private Land, Valid  
Mining Claims, or Other Valid Occupancies 
 
    1.  Surrounded State and Private Land.  Ensure adequate  
access to States or persons, and their successors in interest,  
who own land completely surrounded by wilderness.  Adequate  
access is defined in 36 CFR 293.12 and section 2320.5. 
 
Prevent unauthorized road construction or motorized transport  
across wilderness.  The Regional Forester may provide these  
landowners with written permission to use wilderness routes or  
motorized modes of travel not available to the general public.   
When the exercise of these rights of access to surrounded land  
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would be detrimental to wilderness values, attempt to acquire the  
land by purchase or exchange or donation before granting access. 
 
    2.  Valid Mining Claims or Other Valid Occupancies.  Permit  
access to valid occupancies according to the direction in 36 CFR  
293.13. 
 
Include proposals for access within the boundaries of the claim  
area in the operating plan.  Authorize access off the claim area  
by special use permit if there is approval for other than  
primitive access (FSM 2710). 
 
2327 - RECORDS AND REPORTS 
 
2327.1 - Annual Report to Congress.  Field units shall submit  
information about the status of the National Wilderness  
Preservation System for the annual report by November 1.  Report  
changes in acreage since the last report, regulations in effect,  
and current pertinent management information or recommendations. 
 
2328 - MANAGEMENT OF CERTAIN WILDERNESS AREAS 
 
2328.04 - Responsibilities.  Regional Foresters and Forest  
Supervisors shall issue directions for implementing specific  
legislation establishing specific wilderness areas under their  
jurisdiction through the directives system. 


Page 22 of 22


2/23/2005http://www.fs.fed.us/im/directives/fsm/2300/2323.3-2328.04.txt






_1171894190.pdf


United States
Department
of Agriculture


Forest Service


Rocky MountainRocky MountainRocky MountainRocky MountainRocky Mountain
Research StationResearch StationResearch StationResearch StationResearch Station


General Technical
Report RMRS-GTR-79-
volume 1


September 2001


Linking Wilderness Research and Management


Volume I – Wilderness Fire
Restoration and
Management:


An Annotated Reading List







Abstract


Hourdequin, Marion. 2001. Linking wilderness research and management—volume 1. Wilderness fire restoration and management: an
annotated reading list.  (Wright, Vita, series ed.) Gen. Tech. Rep. RMRS-GTR-79-VOL 1. Fort Collins, CO: U.S. Department of Agriculture,
Forest Service, Rocky Mountain Research Station. 40 p.


The Wilderness Act of 1964 designates wilderness areas as places where natural conditions prevail and humans leave landscapes
untrammeled. Managers of wilderness and similarly protected areas have a mandate to maintain wildland fire as a natural ecological process.
However, because fire suppression has dominated Federal land management for most of the past century, the natural role of fire has been lost from
many wilderness areas. Managers now face the dilemma of how to restore fire to its natural role in wilderness areas affected by fire suppression
and other anthropogenic influences while protecting wilderness character and air quality, and managing the risks associated with fire. This reading
list summarizes more than 150 books, articles, and online resources that provide context for wilderness fire restoration and management. The first
section provides background information on fire ecology, behavior, and effects that forms a foundation for managing fire in wilderness. The second
section focuses more closely on wilderness and protected areas and emphasizes the restoration of fire to areas affected by fire suppression. The
final section lists additional resources, such as Web sites and sample fire plans, useful in wilderness fire planning.


Keywords:  wilderness, fire management, restoration


You may order additional copies of this publication by sending your
mailing information in label form through one of the following media.
Please specify the publication title and series number.


                         Fort Collins Service Center
Telephone (970) 498-1392


FAX (970) 498-1396
E-mail rschneider@fs.fed.us


Web site http://www.fs.fed.us/rm
Mailing Address Publications Distribution


Rocky Mountain Research Station
240 West Prospect Road
Fort Collins, CO 80526


Your comments needed... This is the first volume in the Linking Wilderness Research and Manage-
ment series, designed to help readers access scientific information relevant to protecting and restoring
wilderness and wilderness values. If you have feedback about what you found useful or what could be
improved in this volume's content, organization, or layout, please email your comments to
RMRS_Leopold_Institute@fs.fed.us and write "series comments" in the subject line. Or send your
comments via mail to Research Application Program, Leopold Institute, PO Box 8089, Missoula, MT
59807. I am also interested in who you are as a reader, including your job title, and the purposes for which
you found this volume useful. Thank you for your time.


–Vita Wright, Series Editor


Cover photo—August 1967 lightning storm that started over 40 fires in Glacier National Park. Photo by Riley McClelland.
Series logo by Suzanne Lingle.


The following volumes in the Linking Wilderness Research and Management series will be published in 2001. To order, check the box below,
fill in the address form, and send to the mailing address listed below. Or send your order and your address in mailing label form to one of the
other listed media. Your order(s) will be filled as the volumes are published.


❏ RMRS-GTR-79-vol. 1. Wilderness Fire Restoration and Management: An Annotated Reading List.


❏ RMRS-GTR-79-vol. 2. Defining, Managing, and Monitoring Wilderness Visitor Experiences: An Annotated Reading List.


❏ RMRS-GTR-79-vol. 3. Recreation Fees in Wilderness and Other Public Lands: An Annotated Reading List.


❏ RMRS-GTR-79-vol. 4. Understanding and Managing Invasive Plants in Wilderness: An Annotated Reading List.


Send to:  __________________________________________________________________________________________________________
                   Name and Address







USDA Forest Service
General Technical Report RMRS-GTR-79-vol. 1. September 2001


Linking Wilderness Research and Management


Volume 1– Wilderness Fire Restoration
and Management:


An Annotated Reading List


Series Editor


Vita Wright
Research Application Program Director


Aldo Leopold Wilderness Research Institute
Rocky Mountain Research Station


U.S. Department of Agriculture, Forest Service
Missoula, MT 59807


Author


Marion Hourdequin
Graduate Research Assistant


Duke University
Durham, NC 27705


(formerly with the Aldo Leopold
Wilderness Research Institute)







Preface
Federal land management agencies have recognized the importance of incorporating the


best available scientific knowledge into management decisions. However, both managers and
researchers have struggled to identify effective processes for accomplishing this objective. The
Aldo Leopold Wilderness Research Institute’s Research Application Program works toward un-
derstanding barriers to the use of science in management and developing ways to make
relevant scientific information more accessible. Managers can base their decisions on the best
available scientific knowledge only if they are aware of current and relevant science as well as
how it fits into their management goals.


The Linking Wilderness Research and Management series of annotated reading lists was
developed to help land managers and others access scientific information relevant to protecting
and restoring wilderness and similarly managed lands, as well as the myriad of values associ-
ated with such lands. References in these reading lists have been categorized to draw attention
to the relevance of each publication, and then organized to provide a logical framework for ad-
dressing the issue. Each volume begins with references necessary to understand the overall
issue, and then provides references useful for identifying management goals, understanding
influences on those goals, and finally, for selecting and implementing management approaches.
For example, the Fire Restoration and Management volume begins with sections on general fire
ecology and anthropogenic effects, then covers the history and goals of wilderness fire manage-
ment, and finishes with sections addressing management approaches, options, and consider-
ations and constraints. Within each section, articles have been annotated to clarify their rel-
evance to that section and to highlight their relevance to wilderness management.


These reading lists were designed to serve a wide audience. First, each list introduces
generalists to the breadth of factors that should be considered when addressing a management
issue. These volumes also enable specialists to maintain familiarity with research relevant to
their discipline but outside their area of expertise. For instance, the Invasive Plants volume may
be useful to a botanist who specializes in protecting rare species but is not familiar with the
invasive plant literature. For those generally familiar with the concepts, this series facilitates
access to literature that can add depth to their conceptual knowledge. Rather than produce
comprehensive bibliographies, which may be unwieldy for those with limited time, the authors
included overviews, the most current examples of literature addressing pertinent concepts, and
frequently cited classic publications. These lists can provide a starting point for readers inter-
ested in more detail on specific subjects to conduct their own literature reviews.


To facilitate access to these lists and enable us to update them, the lists are also available
through the Aldo Leopold Wilderness Research Institute’s Web site (http://www.wilderness.net/
leopold). The Leopold Institute is a Federal interagency research institute that focuses on eco-
logical and social science research needed to sustain wilderness ecosystems and wilderness
values. I hope this series will help sustain wilderness, similarly managed lands, and associated
values by enabling managers, policymakers, educators, user groups, and others to access the
best available science on the topics covered.


—Vita Wright, Series Editor
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INTRODUCTION


Humans have long maintained a complex and dynamic
relationship with wildland fire. While native North Ameri-
cans utilized fire for hundreds of years to promote growth
of certain plants, facilitate hunting, and clear travel corri-
dors (Williams 1994), during most of the 20th century fire
on U.S. public lands was viewed as dangerous and destruc-
tive. For decades, Federal agencies have worked to sup-
press and minimize wildland fire on public lands, including
wilderness and other similarly protected areas (Parsons and
Landres 1998). To protect scenery and natural features, for
example, early National Park managers worked to save
these areas from destruction by fire (Parsons and Botti
1996). Yet ecological research gradually revealed that fire
plays a more complex role in ecosystems than we previ-
ously believed (Christensen 1988). Although it is true that
fire changes landscapes, many of these changes help to
maintain mosaics of vegetation, recycle nutrients, and con-
serve biological diversity (Kilgore 1986). Additionally,
anthropological research has shown that humans have not
always had an adversarial relationship with fire, and that
in fact, fire played an important role in the hunting and
gathering systems of many Native American tribes (Lewis
1985).


In light of this understanding, fire management on U.S.
Federal lands has changed. Rather than attempt to sup-
press all fires, managers now work to minimize the risks
associated with fire while allowing fire to play a more natu-
ral role in maintaining ecological processes and commu-
nities (NPS and others 1998). Permitting a natural role for
fire is particularly appropriate for wilderness and protected
areas with the mandate to maintain natural conditions;
however, restoring fire to ecosystems after decades of fire
suppression poses many challenges (Parsons 2000). In many
areas, the structure and composition of plant communities
has changed in response to fire suppression. In the absence
of fires, woody fuels tend to accumulate in forests, which
in turn can increase their susceptibility to intense fires (Arno
and others 2000). Additionally, due to population growth
and development, many wilderness areas and National
Parks now border homes or communities, increasing the
risks associated with escaped fires. Restoring fire to wil-
derness and protected areas requires management that in-
tegrates ecological and social knowledge, taking into
account the effects of various management options on plant,
animal, and human communities.


A significant body of knowledge has developed sur-
rounding fire ecology, fire management, and wilderness
fire restoration. This knowledge draws on the experiences
of managers in the field, as well as on the physical, natu-
ral, and social sciences. The literature collected here rep-
resents a small subset of this vast literature, selected for its
relevance to the issue of wilderness fire restoration and
management.


As a broad overview of the literature on wilderness fire,
this reading list does not offer sufficient information on


which to base fire management plans. Specific plans for
restoring and managing fire in wilderness will require site-
specific knowledge, because ecosystems are varied and
complex. An understanding of local plant communities,
their effects on fire behavior, and their responses to fire
will be of central importance, as will information on ani-
mal distributions, behavior and habitat requirements, pat-
terns of natural and human disturbance, jurisdictional
boundaries, social and recreational values, and risks to life
and property. Nonetheless, the structure of this reading list,
and the papers we have cited and annotated, should pro-
vide readers with a conceptual framework for applying
wilderness fire research to management. Furthermore, the
reading list can help readers to identify the types of local
and regional knowledge needed to manage fire in wilder-
ness in accordance with the purposes set forth in the Wil-
derness Act and similar legislation designed to protect the
values of naturalness and wildness on public lands.


SCOPE


This reference list provides an overview of key literature
relating to fire restoration and management in wilderness and
similarly protected areas. This list, which centers on the United
States, should be helpful to managers or researchers new to
the topic, or to those seeking knowledge about specific as-
pects of wilderness fire management. Because of the large
volume of information on wildland fire, as well as the efforts
of other agencies and research organizations to synthesize
this information, we did not develop a comprehensive bibli-
ography on all aspects of fire ecology and management. In-
stead, we focus on the scientific literature that relates most
directly to wilderness fire issues. We have given particular
attention to the challenges of returning fire to wilderness fol-
lowing a history of fire suppression.


The reading list emphasizes recent literature over older
papers and favors papers with a broad geographic and scien-
tific scope over those that are narrower. We focus on recent
literature because Federal land management agencies have
mandates to utilize the “best available science,” which usu-
ally means the most current research, and because newer pa-
pers tend to cite important older works, enabling the reader to
pursue these. A few older classic papers are included, how-
ever, where they provide the best source for concepts impor-
tant to current research and management.


We chose to emphasize geographical and topical breadth
because we intend the reference list to provide a starting
point for reading and research—to outline “the lay of the
land” for wilderness fire restoration, and to be useful to
managers throughout the United States. Region- and site-
specific information and details about specific techniques
are crucial to effective fire management, but including such
information would diminish the list’s effectiveness as a
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manageable outline of key general references. Addition-
ally, although we strived for geographical balance, a sub-
stantial portion of the literature on wilderness fire
restoration comes from the Western United States, and the
list reflects this geographical concentration.


We have tried not to duplicate other efforts to compile
fire science for managers; instead we direct readers to ex-
isting databases or resources. For example, although fire
modeling is an important aspect of wilderness fire man-
agement, we include few references on this topic, because
the Fire Sciences Laboratory in Missoula, MT, serves as
an excellent resource for technical advice regarding pre-
dictive fire models. Similarly, the Tall Timbers Research
Station maintains an extensive, searchable bibliography on
fire ecology. We have attempted to identify such relevant
resources, and we refer readers to them in annotations
throughout the reading list.


Although not comprehensive, the sources cited here rep-
resent a significant portion of the wilderness related fire
literature. This reading list gathers together and organizes
this literature in a way that we hope will be useful to both
managers and researchers.


ORGANIZATION


The organizing outline for this reading list provides a
framework for understanding and evaluating wilderness fire
management options and their consequences. The list is
divided into three parts. The first part provides background
information that underpins fire management generally, in-
cluding books and papers on fire ecology, fire as a natural
disturbance, and human relationships with fire. The sec-
ond part, which forms the core of the reading list, focuses
specifically on fire restoration and management in wilder-
ness and protected areas. Papers on the history and phi-
losophy of wilderness fire set the context. Next, the list
covers planning, management, and evaluation of wilder-
ness fire programs, as well as the constraints on fire resto-
ration. Many of the citations in this section examine
strategies for returning fire to wilderness, in keeping with
the Wilderness Act’s mandate that in wilderness, natural
processes should prevail. The third and final section lists
additional resources—such as policy documents, online
databases, and sample fire plans—relevant to wilderness
fire restoration and management.


The reading list is further broken down by topic. Within
each topic, the articles are alphabetized by author’s last
name. Major topics are prefaced by a paragraph introduc-
ing and summarizing the literature included within the sec-
tion to orient the reader and highlight key papers. To avoid
duplication, annotations for papers relating to multiple top-
ics were included in the section we judged most relevant.
However such papers are listed and cross-referenced in the
other relevant sections as well.
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A. Overviews


An understanding of fire ecology provides an important
underpinning for wilderness fire management. The books,
proceedings, and articles in this section offer key back-
ground on wildland and wilderness fire. Topics include fire
behavior, fire effects on plants, animals, and ecological
processes, fire regimes, and legal, policy, and management
issues relating to fire. Two reviews (Agee 2000; Kilgore
1986) and a conference on wilderness fire (Brown and oth-
ers 1995) discuss the unique issues involved in the science
and management of fire in protected areas. The other pub-
lications focus more broadly, but contain useful background
on fire science and various approaches to managing wild-
land fire.


Agee, James K. 1993. Fire ecology of the Pacific North-
west forests. Washington, DC: Island Press. 493 p.


Annotation:  This book gives a thorough account of fire ecol-
ogy in the Pacific Northwest United States. The first six chap-
ters provide general background on the ecology of fire,
including discussions of fire regimes, the cultural history of
fire in North America, fire history methodologies, and fire’s
effects on plant communities. Examples are primarily from
the Pacific Northwest, but these chapters offer a useful over-
view of fire ecology generally. The remainder of the book
focuses on specific forest and ecosystem types of the Pacific
Northwest, covering fire regimes, stand development patterns,
fuels, and management issues.


Agee, James K. 2000. Wilderness fire science: a state of
the knowledge review. In: Cole, David N.; McCool,
Stephen F.; Borrie, William T.; O’Loughlin, Jennifer,
comps. Wilderness science in a time of change confer-
ence—Volume 5: wilderness ecosystems, threats, and man-
agement; 1999 May 23–27; Missoula, MT. Proc.
RMRS-P-15-VOL-5. Ogden, UT: U.S. Department of Ag-
riculture, Forest Service, Rocky Mountain Research Sta-
tion: 5–22.


Annotation:  This paper reviews progress in wilderness fire
science and management since Kilgore’s 1986 review (see


annotation, this section). Agee documents an increased un-
derstanding of fire behavior and effects, as well as an im-
provement in fire models with the advent of GIS and other
tools. However the lack of sufficient data to parameterize
and test fire models—and specifically, the lack of weather
information for wilderness—limits our ability to use pre-
dictive models in wilderness fire management. Additional
work is also needed to incorporate patchiness and variabil-
ity into simulations of fire behavior and effects. In addi-
tion to identifying these research and information needs,
Agee traces the history of fire science and management in
wilderness and protected areas and points to key books
and proceedings on these topics. The review identifies three
challenging areas for future work: understanding and man-
aging fire in a landscape context, further improving our
knowledge of fire behavior and effects, and integrating
weather and climate change data into wilderness fire sci-
ence.


Brown, James K.; Mutch, Robert W.; Spoon, Charles
W.; Wakimoto, Ronald H., tech. coords. 1995. Proceed-
ings: symposium on fire in wilderness and park man-
agement; 1993 March 30–April 1; Missoula, MT. Gen.
Tech. Rep. INT-GTR-320. Ogden, UT: U.S. Department
of Agriculture, Forest Service, Intermountain Research
Station. 283 p.


Annotation:  This conference proceedings contains a wide
variety of papers about wilderness fire, written by both
researchers and managers. Most papers relate directly to
fire management and represent many different angles, in-
cluding ecological science, communication and public re-
lations, compliance with Federal laws and regulations, and
funding. Most of the papers are short and free of technical
jargon. The volume provides a good overview of key is-
sues relating to fire and protected areas.


I. FIRE ECOLOGY AND


MANAGEMENT



Alison E Perkins

ToC
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DeBano, Leonard F.; Neary, Daniel G.; Ffolliott, Peter
F. 1998. Fire’s effects on ecosystems. New York: John
Wiley and Sons. 333 p.


Annotation:  This recent textbook provides an overview of
fire behavior and fire effects on ecosystems and relates
this information to fire management. The book includes a
brief summary of each section (Fire Dynamics, Soil Re-
sponses, Responses of Other Resources, and Management
Implications), and the chapters are broken into subcatego-
ries, allowing the reader to reference specific topics.
Although not focused specifically on protected areas, the
book considers a variety of topics relevant to wilderness
fire management, including a detailed section on fire
effects on cultural resources. Other pertinent topics include
discussions of planning prescribed burns and the role of
fire in ecosystem restoration. Also, the discussion of soil
and belowground effects of fire sets this book apart from
other similar texts.


Hardy, Colin C.; Arno, Stephen F., eds. 1996. Proceed-
ings: the use of fire in forest restoration: a general ses-
sion at the annual meeting of the Society for Ecological
Restoration; 1995 September 14–16; Seattle, WA. Gen.
Tech. Rep. INT-GTR-341. Ogden, UT: U.S. Department
of Agriculture, Forest Service, Intermountain Research
Station. 86 p.


Annotation:  This proceedings contains papers relating to
needs assessment for fire restoration, restoration of fire in
inland forests, and restoration of fire in Pacific Westside
forests. The themes of structural and process restoration
unite many of the contributions.


Kilgore, Bruce M. 1986. The role of fire in wilderness:
a state-of-knowledge review. In: Lucas, R. C., ed. Pro-
ceedings: National wilderness research conference: issues,
state-of-knowledge, future directions; 1985 July 23-26; Fort
Collins, CO. Gen. Tech. Rep. INT-220. Ogden, UT: U.S.
Department of Agriculture, Forest Service, Intermountain
Research Station: 70–103.


Annotation:  This thorough review outlines wilderness fire
research and relates this information to management.
Kilgore discusses fire history, effects, and behavior, reviews
research methods and findings in these areas, and shows
how fire research has been applied to park and wilderness
management. In addition, the paper points out ongoing
controversies in wilderness fire management and identi-
fies research needs. The paper heavily cites the literature
and references many classic studies from throughout the
United States, Canada, and Australia. Although written
nearly two decades ago, the paper remains a useful resource
on the topic of wilderness fire.


Nodvin, Stephen C.; Waldrop, Thomas A., eds. 1991.
Fire and the environment: ecological and cultural per-
spectives: proceedings of an international symposium;
1990 March 20–24; Knoxville, TN. Gen. Tech. Rep. SE-
69. Asheville, NC: U.S. Department of Agriculture, Forest
Service, Southeast Forest Experiment Station. 429 p.


Annotation:  This proceedings covers a broad range of top-
ics relating to wildland fire and its management. Subtop-
ics covered in the proceedings include fire ecology, fire


management, cultural issues, fire history, and the
Yellowstone fires of 1988. Although not all of the papers
relate directly to wilderness fire, a number of the studies
focus on National Parks, and a variety of key ecological,
policy and social issues are discussed.


Pyne, Stephen J.; Andrews, Patricia L.; Laven, Rich-
ard D. 1996a. Introduction to wildland fire—second edi-
tion. New York: John Wiley and Sons. 769 p.


Annotation:  This book provides an overview of fire sci-
ence and management. The first part discusses the funda-
mentals of wildland fire, covering fire behavior, fuels and
weather. The second section emphasizes fire regimes, fire
ecology, and fire history and provides an introduction to
fire management. Fire management is the exclusive focus
of the third section, which includes detailed discussions of
fire suppression and prescribed fire. The final section, con-
cerning fire around the world, offers an international per-
spective. Although the subject of wilderness fire does not
play a prominent role in the book, the topics covered are
relevant to all fire management, and a number of case stud-
ies deal with fire in parks and wilderness areas. Addition-
ally, each chapter concludes with a section on further
readings to assist the reader in pursuing specific topics.


Tall Timbers Research Station. (Ongoing). E. V.
Komarek Fire Ecology Database. Available: http://
www.talltimbers.org/feco.html [2001, June 1].


Annotation:  This extensive, online, keyword-searchable
database includes more than 10,000 articles relating to the
ecology and management of fire. The database draws on
scientific papers, books, conference proceedings, and
agency documents and is international in scope, though
weighted somewhat toward the Southeastern United States.
The database is updated continuously and is free to access.


Whelan, Robert J. 1995a. The ecology of fire. New York:
Cambridge University Press. 346 p.


Annotation:  Whelan provides an overview of the ecology
of fire, emphasizing population and community level
effects. The book covers basics of “the phenomenon of
fire,” then turns to fire’s effects on individuals and popula-
tions of animals and plants. The influence of fire on com-
munity characteristics such as species richness and
composition are also considered. Whelan closes with a
chapter on fire management, which describes the challenges
of applying ecological theory to management and attempts
to overcome some of those challenges by relating the in-
formation from earlier chapters to practical issues faced
by managers. Included is a section on hazard reduction
burning and its ecological implications, as well as a dis-
cussion of prescribed fire which lists a number of ques-
tions useful in deciding how to restore fire to natural areas.


Whelan, Robert J. 1995b. Fire and management. In:
Whelan, Robert J. The ecology of fire. New York:
Cambridge University Press: 294–308.


Annotation:  In this chapter, Whelan discusses the pros-
pects for and barriers to ecologically-based fire manage-
ment. Fire has been used by humans for centuries for a
variety of utilitarian purposes with little attention to
ecosystem-level effects, though we now have an improved
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understanding of the ecological role of fire. Lack of com-
munication between scientists and managers and the dearth
of management-related science act as barriers to the inte-
gration of ecology into fire management. Many fire pro-
grams emphasize hazard-reduction burning rather than
natural fire regimes. Differences in the ecological effects
of hazard-reduction burning versus natural fire are dis-
cussed. Whelan recommends the use of historical fire re-
gimes to guide fire management, though he acknowledges
limitations in fire history methodologies as well as dis-
agreement about the goals of fire restoration. A list of con-
siderations for natural fire management is included along
with suggestions for research and monitoring for natural
fire programs. The article contains information relevant to
planning prescribed burning and to managing fire for “natu-
ralness” rather than purely utilitarian goals.


B. Fire Behavior and Effects
(Selected Reviews)


This section contains a number of recent papers on fire
behavior and fire effects on plants, animals, landscapes,
and aquatic ecosystems. In selecting papers, we empha-
sized reviews that synthesize a portion of the literature on
these vast topics. For example, under fire behavior, Albright
and Meisner (1999) review fire simulation systems and their
use in fire management, while Turner and Romme (1994)
discuss the relationship between landscape characteristics
and fire behavior. In the realm of fire effects, Gresswell
(1999) provides a discussion of aquatic systems, Johnson
and Miyanishi (1995) examine the importance of fire be-
havior and effects in planning prescribed burns,
McLoughlin (1998) looks at the effects of fire seasonality
on plants and animals, Brown and Smith (2000) discuss
fire effects on flora, and Smith (2000) synthesizes the lit-
erature on animals’ responses to fire. In “Fire at the Land-
scape Scale,” papers focus on spatial patterns of fire and
landscape heterogeneity, and the reciprocal interactions
between fire and landscape characteristics. Included
throughout are references to more comprehensive infor-
mation sources, such as the Fire Effects Information Sys-
tem compiled and maintained by the U.S. Forest Service
Fire Sciences Laboratory in Missoula, MT. These resources
may be particularly helpful to those seeking information
on a specific species or aspect of fire effects and behavior.


1. Fire Behavior


Albright, Dorothy; Meisner, Bernard N. 1999. Classifi-
cation of fire simulation systems. Fire Management Notes.
59(2): 5–12.


Annotation:  This article provides an overview of fire be-
havior models and their uses. Albright and Meisner clas-
sify fire simulation systems as physical, physical-statistical,
statistical, or probabilistic and explain the differences
among these types. Additionally, techniques for simulat-
ing fire spread (for example, bond percolation, cellular
automaton) are described. The paper also identifies key


considerations for managers selecting a fire simulation
system and provides a brief description of six recent sys-
tems. The paper distills a substantial amount of technical
information into a clear and accessible format, paying par-
ticular attention to the use of models in fire management.


Johnson, E. A.; Miyanishi, K. 1995. The need for con-
sideration of fire behavior and effects in prescribed
burning. Restoration Ecology. 3(4): 271–278.


Annotation:  See annotation in section I.B.2, page 8.


Pyne, Stephen J.; Andrews, Patricia L.; Laven,
Richard D. 1996b. Fire behavior. In: Pyne, Stephen J;
Andrews, Patricia L.; Laven, Richard D. Introduction to
wildland fire—second edition. New York: John Wiley and
Sons: 46–89.


Annotation:  This chapter provides a thorough overview
of fire behavior. Different types of fire—ground fire, sur-
face fire, and crown fire—are discussed, along with their
relationships to fuels, topography, and weather. The chap-
ter also covers fire growth, spread, and intensity, and fire
modeling techniques. Pyne and others include case histo-
ries for a number of specific fires from the Western, Mid-
western, and Southeastern United States, linking the fire
behavior principles discussed in the chapter to specific
management situations.


Turner, Monica G.; Romme, William H. 1994. Land-
scape dynamics in crown fire ecosystems. Landscape
Ecology. 9(1): 59–77.


Annotation:  This paper discusses factors that control crown
fire behavior, with particular attention to landscape char-
acteristics. Work in Yellowstone National Park and else-
where illustrates that landscape features and crown fires
influence one another: landscapes shape fire behavior and
fire behavior shapes landscapes. Crown fires tend to occur
in drought-prone areas, and they generate nonequilibrium
dynamics, making it difficult to characterize “natural” fire
regimes for these areas and posing a challenge for natural
fire management. The paper points out that fire behavior is
influenced by patterns and processes at multiple scales in
space and time; therefore models that focus only on local
scale processes may be inadequate to predict burning pat-
terns, particularly for crown fires or fires that spread through
“spotting.”


www.fire.org. (2000, July 10–last update). Available:
http://www.fire.org [2001, June 1].


Annotation:  This Web site provides access to a number of
tools and models currently available to help predict fire
behavior. The site itself is more of a clearinghouse than a
content-rich resource. However, it offers links to the
BehavePlus, FARSITE, and FIREFAMILY+ fire prediction
tools. In addition, the site links to both the Fire Effects
Information System (FEIS, annotated below, section I.B.2)
and the Citation Retrieval System, a keyword-searchable
database of the scientific literature used in compiling the
FEIS.
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2. Fire Effects on Plants, Animals, and Eco-
logical Processes


Agee, James K. 1993. Fire ecology of the Pacific North-
west forests. Washington, DC: Island Press. 493 p.


Annotation:  See annotation in section I.A, page 5.


Brown, James K.;  Smith, Jane Kapler, eds. 2000. Wild-
land fire in ecosystems: effects of fire on flora. Gen. Tech.
Rep. RMRS-GTR-42-VOL-2. Ogden: UT: U.S. Department
of Agriculture, Forest Service, Rocky Mountain Research
Station. 257 p.


Annotation:  This volume offers a thorough review of the
scientific literature pertaining to wildland fire’s effects on
vegetation and fuels. Following an opening chapter which
provides background on fire regimes, the report offers a
detailed discussion of fire’s effects on plants—how fire
influences plant mortality, vegetative regeneration and re-
generation by seed, and other aspects of plant growth and
reproduction. Chapters three through seven examine fire
effects on plants in five major North American ecosystems.
The eighth chapter focuses on climate change interactions
with fire, and the final chapter examines the relationship
between ecological principles and fire management.
Though the volume covers a vast literature, the organiza-
tion of the chapters makes the information accessible and
clear.


DeBano, Leonard F.; Neary, Daniel G.; Ffolliott, Peter
F. 1998. Fire’s effects on ecosystems. New York: John
Wiley and Sons. 333 p.


Annotation:  See annotation in section I.A, page 6.


Gresswell, Robert E. 1999. Fire and aquatic ecosystems
in forested biomes of North America. Transactions of the
American Fisheries Society. 128: 193–221.


Annotation:  This review examines the effects of fire on
biological and physical characteristics of aquatic ecosys-
tems and identifies research needs relating to aquatic eco-
systems and fire. Although fire can have both direct and
indirect effects on nutrients, aquatic invertebrates, and
fishes, these effects vary depending on watershed charac-
teristics (for example, geomorphology, soils), pre- and
postfire vegetation structure, climate, weather, and other
factors. Additionally, fire interacts with the anthropogenic
effects of land use history. Two detailed tables summarize
the results of selected studies on the biological and physi-
cal effects of fires on forested watersheds. Although the
author makes few generalizations about fire and aquatic
systems, he does suggest that many aquatic species evolved
with and are adapted to fire. However, postfire recovery of
populations at the landscape scale requires connectivity
and refugia that can act as sources for recolonization.


Haase, Sally M.; Sackett, Stephen S. 1998. Effects of
prescribed fire in giant sequoia-mixed conifer stands in
Sequoia and Kings Canyon National Parks. In: Pruden,
Teresa L.; Brennan, Leonard A., eds. Fire in ecosystem
management: shifting the paradigm from suppression to
prescription; 1996 May 7–10; Boise, ID. Tall Timbers Fire


Ecology Conference Proceedings, No. 20. Tallahassee, FL:
Tall Timbers Research Station: 236–243.


Annotation:  This study investigated the effects of pre-
scribed burning on soil temperature, tree cambium tem-
perature, and soil nutrients in giant sequoia-mixed forest
in Sequoia and Kings Canyon National Parks. Although
soil and cambium temperatures reached levels with the po-
tential to damage sequoia trees, the authors recorded no
mortality in giant sequoia. In contrast, sugar pine experi-
enced significant mortality (67 percent). However, the au-
thors suggest that regeneration of both sugar pine and giant
sequoia after prescribed burning suggests that the loss of
sugar pine is short term. Although the paper is specific to
two tree species in the Sierra Nevada, the study highlights
the potential effects of prescribed burning, and the indepth
methods section may be useful in designing similar stud-
ies elsewhere.


Johnson, E. A.; Miyanishi, K. 1995. The need for con-
sideration of fire behavior and effects in prescribed
burning. Restoration Ecology. 3(4): 271–278.


Annotation:  Johnson and Miyanishi argue in this paper
that prescribed burn prescriptions should be based not on
the goal of emulating “natural” or historic conditions, but
rather on specific management goals related to fire effects.
The paper reviews basic information on the process, be-
havior, and effects of fire, then discusses the applications
of this information to setting fire objectives. Although the
general approach described may not be consistent with
wilderness and protected area management strategies, a
number of Johnson and Miyanishi’s recommendations—
such as using site-specific, experimental techniques—may
be helpful.


Leenhouts, Bill. 1997. Presettlement fire and emission
production estimates: a framework for understanding
potential system change. In: Bryan, D.C., ed. Conference
proceedings—environmental regulation and prescribed fire:
legal and social challenges. Tallahassee, FL: Center for
Professional Development, Florida State University:
236–241.


Annotation:  See annotation in section II.F.7, page 34.


McLoughlin, Lynette C. 1998. Season of burning in the
Sydney region: the historical records compared with
recent prescribed burning. Australian Journal of Ecol-
ogy. 23: 393–404.


Annotation:  Although this paper focuses on fire in the re-
gion surrounding Sydney, Australia, it addresses an issue
of potential importance to North American fire manage-
ment that has received little attention in the literature.
McLoughlin first reviews studies of how the seasonality of
fire affects plant and animal species. The paper then com-
pares the seasonal distribution of recent prescribed fires
near Sydney to the timing of fires during the early years of
settlement (1788–1845). McLoughlin notes that the tim-
ing of fires has shifted away from spring and summer to-
ward the winter months. Although the effects of this shift
are not well understood, seasonality may have important
ecological consequences, and more research is needed to
understand the implications of replacing historic patterns
of fire with prescribed burning during a different season.
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Mooney, Harold A.; Bonnicksen, Thomas M.; Christensen,
Norman L.; Lotan, James E.; Reiners, William A. 1981.
Fire regimes and ecosystem properties: proceedings of the
conference; 1978 December 11–15; Honolulu, HI. Gen. Tech.
Rep. WO-26. U.S. Forest Service, Department of Agricul-
ture. 594 p.


Annotation:  See annotation in Section I.C.2, page 12.


Neary, Daniel G.; Klopatek, Carole C.; DeBano, Leonard
F.; Ffolliott, Peter F. 1999. Fire effects on belowground
sustainability: a review and synthesis. Forest Ecology and
Management. 122: 51–71.


Annotation:  This paper discusses the effects of fire on
belowground processes. These processes in turn affect nu-
trient and water availability, and hence, plant growth, sur-
vival, and community composition. The effects of fire on
biotic and abiotic processes in the soil are influenced by
fire frequency and severity, both of which can be related to
weather patterns and past management practices. Severe
fires, which burn hot and move slowly, typically raise soil
temperatures more than faster moving, less intense fires.
Soil temperature plays an important role in determining
fire effects on belowground sustainability. As temperatures
rise above certain thresholds, nutrient volatilization and
loss of organic matter occur, changes in soil physical char-
acteristics take place, and soil organisms (bacteria, fungi,
invertebrates) are killed. The authors point out that these
changes influence soil nutrients and hydrology, which af-
fect plant growth and community composition. Because
plants in turn affect nutrient and organic matter inputs to
the soil, fire-induced changes soil and plant communities
can initiate feedback mechanisms that further modify soils.
Throughout the paper the authors provide specific examples
from the literature, emphasizing research from the South-
western United States. Information on soil nutrients and
organic matter, microbes, and soil vertebrates and inverte-
brates is discussed in separate sections, making the paper
easy to navigate. In addition, the final section synthesizes
existing information and identifies key research needs, call-
ing for more work on the interactions among land use prac-
tices, fire, and belowground sustainability.


Russell, Kevin R.; Van Lear, David H.; Guynn, David
C., Jr. 1999. Prescribed fire effects on herpetofauna:
review and management implications. Wildlife Society
Bulletin. 27(2): 374–384.


Annotation:  This article reviews both the direct and indi-
rect effects of fire on reptiles and amphibians, with an
emphasis on literature and examples from the southeast-
ern United States. The authors discuss behavioral responses
to fire (for example, dispersal, burrowing) as well as re-
search on fire’s population-level impacts on herpetofauna.
Most studies indicate that population effects are relatively
small, and the authors suggest that the negative effects of
prescribed fire on amphibian and reptiles (via direct mor-
tality) may be outweighed by the benefits of prescribed
fire for maintaining herptile habitat. The role of prescribed
fire in shaping upland and aquatic habitats is discussed,
with some attention to the role of burn season and inten-
sity. The benefits, drawbacks, and uncertainties associated
with the use of herbicides as a fire proxy are also outlined.


The authors conclude with a section on management im-
plications and research needs.


Smith, Jane Kapler. 2000. Wildland fire in ecosystems:
effects of fire on fauna. Ogden, UT: U.S. Department of
Agriculture, Forest Service, Rocky Mountain Research
Station; Gen. Tech. Rep. RMRS-GTR-42-VOL-1. 83 p.


Annotation:  This technical report synthesizes the exten-
sive literature on fire’s effects on fauna. After an overview
of fire regimes and historical patterns of fire in North Ameri-
can ecosystems, the report discusses fire’s direct and indi-
rect effects on animals at a variety of spatial and temporal
scales. One chapter focuses exclusively on direct effects,
identifying injury and mortality, escape and emigration,
and immigration as three major responses to fire. The sub-
sequent three chapters examine fire effects on animals at
population, community, and landscape scales, and a fourth
chapter emphasizes fire effects on wildlife foods. The re-
port concludes with a discussion of management implica-
tions. Though birds and mammals are emphasized
throughout, amphibians, reptiles and insects are also con-
sidered.


U.S. Department of Agriculture, Forest Service, Rocky
Mountain Research Station, Fire Sciences Laboratory
(2001, May). Fire Effects Information System, [Online].
Available: http://www.fs.fed.us/database/feis/ [2001,
June 1].


Annotation:  This online database summarizes the litera-
ture on fire effects for approximately 900 plant species,
100 animal species, and 16 Kuchler vegetation types of
North America. For each species and vegetation type, the
database provides basic background information (for ex-
ample, geographical distribution, ecological characteris-
tics) and summarizes the scientific literature regarding the
relationship between the species or vegetation type and
fire. Additionally, references are listed for each species or
vegetation type, allowing the reader to pursue individual
studies on a particular topic of interest.


Whelan, Robert J. 1995a. The ecology of fire. New York:
Cambridge University Press. 346 p.


Annotation:  See annotation in section I.A, page 6.


3. Fire at the Landscape Scale


Baker, William L. 1992. The landscape ecology of large
disturbances in the design and management of nature
reserves. Landscape Ecology. 7(3): 181–194.


Annotation:  See annotation in section I.C.1, page 10.


Baker, W. L. 1993. Spatially heterogeneous multi-scale
response of landscapes to fire suppression. Oikos. 66:
66–71.


Annotation:  See annotation in section I.D.2, page 14.


Lertzman, Ken; Fall, Joseph. 1998. From forest scales
to landscapes: spatial scales and the roles of distur-
bances. In: Peterson, David L.; Parker, V. Thomas, eds.
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Ecological scale: theory and applications. New York: Co-
lumbia University Press: 339–367.


Annotation:  This chapter highlights the need to examine
ecological disturbances at multiple scales. Using fire as an
example throughout the chapter, the authors identify “seven
lessons from stands to landscapes”: key ideas for under-
standing disturbance regimes and landscape patterns at
multiple scales and for understanding the relationships
between small and large scale processes. Connections be-
tween ecological theory, empirical data, and land manage-
ment are discussed throughout the chapter.


Sampson, R. Neil; Atkinson, R. Dwight; Lewis, Joe W.
2000. Mapping wildfire hazards and risks. [Co-published
simultaneously as Journal of Sustainable Forestry, volume
11, numbers 1/2 2000.] New York: Food Products Press.
328 p.


Annotation:  See annotation in section II.E, page 28.


Turner, Monica G.; Hargrove, William W.; Gardner,
Robert H.; Romme, William H. 1994. Effects of fire on
landscape heterogeneity in Yellowstone National Park,
Wyoming. Journal of Vegetation Science. 5:731–742.


Annotation:  See annotation in section II.F.4, page 32.


Turner, Monica G.; Romme, William H. 1994. Land-
scape dynamics in crown fire ecosystems. Landscape
Ecology. 9(1): 59–77.


Annotation:  See annotation in section I.B.1, page 7.


C. Fire as a Natural Disturbance


In recent decades, ecologists have learned that natural
disturbance plays a key role in maintaining ecological pro-
cesses, generating a mosaic of vegetation types, and pro-
viding diverse habitat for animal species. The papers in
the first part of this section discuss ecological disturbances
in a management context. Christensen (1989) applies eco-
logical theory on disturbance to the management of wil-
derness, and Baker (1992) discusses how knowledge of
disturbance regimes can be used to guide both the design
and management of protected areas. Landres and others
(1999) argue that management planning can incorporate
natural disturbance by using the concept of natural vari-
ability.


Papers in the second part focus on fire regimes and how
an understanding of fire patterns through time can guide
management. Maruoka and Agee (1994) offer a brief sum-
mary of fire history methods and the different types of in-
formation they provide, while Moore and others (1999)
and Swetnam and others (1999) discuss how historical ref-
erence conditions can be used in fire restoration planning.
Other papers model the effects of fire management strate-
gies over time (Baker 1993, 1994), compare recent fire
patterns to historic regimes (Brown and others 1994; Fule
and Covington 1999; Fule and others 2000), and compare
historic and recent smoke emissions (Leenhouts 1997).


1. Ecological Disturbance and Ecosystem
Management


Baker, William L. 1992. The landscape ecology of large
disturbances in the design and management of nature
reserves. Landscape Ecology. 7(3): 181–194.


Annotation:  In this paper, Baker discusses the role of natu-
ral disturbance in the design and management of natural
areas. Maintenance of natural disturbance regimes is rec-
ommended as a goal for nature reserves. However, reserve
design typically has failed to take natural disturbance fully
into account, emphasizing instead species habitat require-
ments. More research is needed to better understand dis-
turbance attributes—particularly patterns of disturbance in
space and time—and their effects on landscape structure,
which in turn can assist in reserve design. The latter sec-
tion of the paper discusses options for managing distur-
bance in natural areas, including the use of disturbance
surrogates, suppression, and prescribed disturbances.
Throughout the paper, the author uses examples involving
fire.


Christensen, Norman L. 1988. Succession and natural
disturbance: paradigms, problems, and preservation of
natural ecosystems. In: Agee, James K.; Johnson, Darryll
R., eds. Ecosystem management for parks and wilderness.
Seattle, WA: University of Washington Press: 62–86.


Annotation:  This paper provides a detailed history of plant
succession paradigms and discusses fire and ecosystem
management in light of our contemporary understanding
of plant communities and how they change over time.
Christensen contrasts the classical model of succession,
where determinate patterns of community change lead to a
stable, climax condition with recent work highlighting the
complexity and diversity of successional patterns. Under
the old model, plant communities were distinct entities,
thus managers could focus on preserving representation of
a number of distinct plant community types. Newer under-
standing, however, suggests that plant communities are not
distinct but rather grade into one another. Additionally,
natural disturbance has been found to play a key role in
maintaining a diversity of plant communities at the land-
scape scale. The author emphasizes the importance of al-
lowing or reintroducing natural disturbances such as fire
in order to maintain landscape heterogeneity and ecosys-
tem diversity.


Christensen, Norman L. 1989. Wilderness and natural
disturbance. Forum for Applied Research and Public
Policy. 4(2): 46–49.


Annotation:  This short, nontechnical paper outlines
changes in our understanding of ecological disturbance
from the early 20th century to the present and describes
the implications of these changes for wilderness manage-
ment. Early ecologists viewed ecological succession as
leading to a stable, climax state, whereas contemporary
scientists view nature as constantly changing in response
to natural disturbance. Under this latter, dynamic model,
we should aim to preserve natural processes in parks and
wilderness areas rather than focus on maintaining a par-
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ticular static state. Christensen discusses the implications
of the “patch dynamics” model for both reserve design and
management.


Landres, Peter B.; Morgan, Penelope; Swanson,
Frederick J. 1999. Overview of the use of natural vari-
ability concepts in managing ecological systems. Eco-
logical Applications. 9(4): 1179–1188.


Annotation:  This paper discusses the background and jus-
tification for using the concept of natural variability in set-
ting natural resource management objectives. Natural
variability, also referred to as “historic range of variabil-
ity” and “natural range of variability,” can set the context
for management of fire and other disturbances in ecologi-
cal systems. The authors discuss methods for assessing
natural variability and applying this information to man-
agement. Incorporation of natural variability would move
management toward greater flexibility and require adapt-
ability in the face of surprise events. This flexibility can
improve management, but also provides opportunities for
abuse: the authors caution that natural variability should
not be used to justify the large-scale substitution of re-
source extraction for natural disturbance in light of their
different effects. A greater understanding of the historic
role of natural disturbances can make natural variability a
more effective tool for setting goals and predicting out-
comes under different management regimes.


Lertzman, Ken; Fall, Joseph. 1998. From forest scales
to landscapes: spatial scales and the roles of distur-
bances. In: Peterson, David L.; Parker, V. Thomas, eds.
Ecological scale: theory and applications. New York: Co-
lumbia University Press: 339–367.


Annotation:  See annotation in section I.B.3, page 9.


2. Fire Regimes: Research Methods and
Management Implications


Agee, James K. 1993. Fire ecology of the Pacific North-
west forests. Washington, DC: Island Press. 493 p.


Annotation:  See annotation in section I.A, page 5.


Baker, William L. 1992. The landscape ecology of large
disturbances in the design and management of nature
reserves. Landscape Ecology. 7(3): 181–194.


Annotation:  See annotation in section I.C.1, page 10.


Baker, William L. 1993. Spatially heterogeneous multi-
scale response of landscapes to fire suppression. Oikos.
66: 66–71.


Annotation:  See annotation in section I.D.2, page 14.


Baker, William L. 1994. Restoration of landscape struc-
ture altered by fire suppression. Conservation Biology.
8(3): 763–769.


Annotation:  This paper presents the results of a simula-
tion study of landscape disturbance by fire in the Bound-
ary Water Canoe Area in Minnesota. Using a geographic
information systems (GIS) model and historic fire data,
Baker modeled two fire regimes—the actual historic re-
gime for this area followed by fire restoration, and the fire


regime in the absence of human settlement—examining
the effects of each “treatment” on landscape structure. The
model predicted a 50–75 year recovery time for certain
landscape attributes (for example, mean patch shape) and
much longer times (up to 250 years) for the recovery of
other characteristics (for example, mean patch age). Baker
points out that landscape recovery time will vary depend-
ing on the historical fire regime as well as the patterns of
reintroduced fire. The limits of this type of simulation study
are discussed, however models can be useful in predicting
the effects of fire management policies over time.


Barrett, S. W.; Arno, S. F. 1982. Indian fires as an eco-
logical influence in the Northern Rockies. Journal of
Forestry. 80: 647–651.


Annotation:  See annotation in section I.D.1, page 13.


Brown, James K.; Arno, Stephen F.; Barrett, Stephen
W.; Menakis, James P. 1994. Comparing the prescribed
natural fire program with presettlement fires in the
Selway-Bitterroot Wilderness. International Journal of
Wildland Fire. 4(3): 157–168.


Annotation:  This study examines historical and recent fire
regimes for the Selway-Bitterroot Wilderness of eastern
Idaho and western Montana. Brown and others recon-
structed presettlement fire histories based on fire scars and
stand age classes, and the location and intensity of more
recent fires (within the 12 years preceding the report) were
mapped based on aerial photos, interviews with fire staff,
overflights, and other data sources. Comparisons between
historic and recent fire patterns show a lower fire frequency
in recent years, despite a wilderness fire restoration pro-
gram initiated in 1970. The authors suggest fire suppres-
sion as a likely contributor to this difference. The paper
provides an example of how historical and contemporary
fire regimes can be described, mapped, and compared, pro-
viding baseline information for wilderness fire restoration.


Brown, James K.; Bradshaw, Larry S. 1994. Compari-
sons of particulate emissions and smoke impacts from
presettlement, full suppression, and prescribed natural
fire periods in the Selway-Bitterroot Wilderness. Inter-
national Journal of Wildland Fire. 4(3): 143–155.


Annotation:  See annotation in section II.D.2, page 26.


Caprio, Anthony C.; Graber, David M. 2000. Return-
ing fire to the mountains: can we successfully restore
the ecological role of pre-European fire regimes to the
Sierra Nevada? In: Cole, David N.; McCool, Stephen F.;
Borrie, William T.; O’Loughlin, Jennifer, comps. Proceed-
ings: wilderness science in a time of change—Volume 5:
wilderness ecosystems, threats, and management; 1999
May 23–27; Missoula, MT. Proc. RMRS-P-15-VOL-5.
Ogden, UT: U.S. Department of Agriculture, Forest Ser-
vice, Rocky Mountain Research Station: 233–241.


Annotation:  See annotation in section II.C.2, page 23.


Fule, Peter Z.; Covington, W. Wallace. 1999. Fire re-
gime changes in La Michilia Biosphere Reserve,
Durango, Mexico. Conservation Biology. 13(3): 640–652.


Annotation:  This study compares historical fire regimes
across a gradient of moisture and elevation in northern
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Mexico’s La Michilia Biosphere Reserve. The authors used
fire scars to reconstruct fire history and identify recent
changes in patterns of fire. Based on these data, Fule and
others discuss general trends as well as the roles of site
characteristics, climate, and human influences in La
Michilia’s fire regimes. The use of fire history and ecol-
ogy in reserve planning and management is also consid-
ered.


Fule, Peter Z.; Heinlein, Thomas A.; Covington, W.
Wallace; Moore, Margaret M. 2000. Continuing fire
regimes in remote forests of Grand Canyon National
Park. In: Cole, David N.; McCool, Stephen F.; Borrie,
William T.; O’Loughlin, Jennifer, comps. Wilderness sci-
ence in a time of change conference—Volume 5: wilder-
ness ecosystems, threats, and management; 1999 May
23-27; Missoula, MT. Proc. RMRS-P-15-V-5. Ogden, UT:
U.S. Department of Agriculture, Forest Service, Rocky
Mountain Research Station: 242–248.


Annotation:  This study describes fire history in three ar-
eas of Grand Canyon National Park from 1700–1997. The
results are interpreted in terms of climate and historical
changes in fire management. The authors discuss the rel-
evance of presettlement fire data to current fire manage-
ment and identify impediments to the reintroduction of fire
in Grand Canyon National Park.


Maruoka, Kathleen R.; Agee, James K. 1994. Fire his-
tories: overview of methods and applications. Tech. Notes
BMNRI-TN-2.  Technical Notes from the Blue Mountains
Natural Resources Institute. OR: Blue Mountains Natural
Resources Institute. 5 p.


Annotation:  This note provides a concise overview of fire
history methodologies and their utility in various situations.
Point frequencies and area frequencies can each be used to
reconstruct historic fire patterns, though they provide in-
formation at different spatial scales. Point frequencies are
generally preferable in areas with low-intensity fire regimes,
while area frequencies function better for areas with stand-
replacing fires. Area frequencies can be used in calculat-
ing both the natural fire rotation and the fire cycle.
Thorough fire histories generally depend on a combina-
tion of stand ages and fire scar sampling; techniques for
collecting and analyzing fire scars are discussed. Finally,
the paper briefly explains how fire history information can
be applied to fire management and planning of prescribed
fire.


McLoughlin, Lynette C. 1998. Season of burning in the
Sydney region: the historical records compared with
recent prescribed burning. Australian Journal of Ecol-
ogy. 23: 393–404.


Annotation:  See annotation in section I.B.2, page 8.


Mooney, Harold A.; Bonnicksen, Thomas M.; Christensen,
Norman L.; Lotan, James E.; Reiners, W. A. 1981. Fire
regimes and ecosystem properties: proceedings of the con-
ference; 1978 December 11–15; Honolulu, HI. Gen. Tech.
Rep. WO-26. U.S. Department of Agriculture, Forest Service.
594 p.


Annotation:  Although this symposium proceedings is two
decades old, it contains a variety of papers by prominent


ecologists on the interactions between fire regimes and
ecosystem properties. The first section includes overviews
of fire regimes and their effects on northern ecosystems,
western forests and shrublands, grasslands, southeastern
ecosystems, and the tropics. In the second section, plant
adaptations and responses to fire are discussed. The third
part emphasizes the relationship between fire and ecosys-
tem properties such as biogeochemical cycles, geomorphic
process, and hydrology. The final section examines fire
management options in light of ecological understanding
and public policy.


Moore, Margaret M.; Covington, Wallace W.; Fule,
Peter Z. 1999. Reference conditions and ecological res-
toration: a southwestern ponderosa pine perspective.
Ecological Applications. 9(4): 1266–1277.


Annotation:  This paper outlines the concepts of reference
conditions and the evolutionary environment and explains
their relationship to ecological restoration, using south-
western ponderosa pine forests as an example. Moore and
others discuss the need to select and prioritize key ecosys-
tem components in determining reference conditions, then
illustrate how reference conditions can be used to plan res-
toration targets and techniques. The authors also point out
the need for site-specific approaches and the importance
of considering both ecological and social conditions in plan-
ning restoration. The paper is relevant to wilderness fire
management because the examples involve southwestern
protected areas with altered fire regimes, and the potential
differences in restoration goals for wilderness versus Fed-
eral public lands generally are discussed.


Pyne, Stephen, J.; Andrews, Patricia L.; Laven, Rich-
ard D. 1996a. Introduction to wildland fire—second edi-
tion. New York: John Wiley and Sons. 769 p.


Annotation:  See annotation in section I.A, page 6.


Swetnam, Thomas W. 1993. Fire history and climate
change in giant sequoia groves. Science. 262: 885–889.


Annotation:  See annotation in section II.F.6, page 33.


Swetnam, Thomas W.; Allen, Craig D.; Betancourt, Julio
L. 1999. Applied historical ecology: using the past to
manage for the future. Ecological Applications. 9(4):
1189–1206.


Annotation:  This paper discusses both the utility and limi-
tations of historical ecology in relation to land manage-
ment and ecological restoration. The authors discuss the
strengths and weaknesses of both natural (for example, tree
rings, pollen, packrat middens) and documentary (for ex-
ample, historical photos, maps, diaries) data sources. Both
source reliability and sampling methods are critical in de-
veloping ecological histories, and multiple lines of data
are recommended. The article includes a case study of his-
torical vegetation composition and fire regimes in the
Southwestern United States and describes its relevance to
ecological restoration. The authors conclude that histori-
cal ecology can provide context for contemporary land man-
agement, reveal the variables that drive natural disturbance,
and assist in the development of predictive fire models.


Taylor, A. H. 2000. Fire regimes and forest changes in
mid and upper montane forests of southern Cascades,
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Lassen Volcanic Park, California, U.S.A. Journal of Bio-
geography. 27: 87–104.


Annotation:  In this study, Taylor investigated fire regimes
and forest structure in mid- and upper-montane forests in
northern California’s Lassen Volcanic Park. Forest com-
position was found to vary with elevation and soil mois-
ture, and fire regimes varied with forest composition and
elevation. Additionally, changes in both forest composi-
tion and fire regimes occurred following the initiation of
fire suppression in 1905. Taylor discusses the implications
of these changes for management, and in particular for the
reintroduction of fire to Lassen Volcanic and other National
Parks.


D. Anthropogenic Effects on
Fire Regimes


Humans have interacted with fire for thousands of years,
and these interactions have varied widely from time to time
and place to place. Wilderness management provides a
paradigm for human interaction with fire, but one that gen-
erally emphasizes minimal interference with ecological pro-
cesses. Yet wilderness managers today face the challenge
of actively restoring fire to reverse the influences of U.S.
fire suppression throughout the 20th century. To define an
appropriate management paradigm for wilderness fire, it
is helpful to consider how humans have interacted with
fire in the past, how land use practices such as grazing
have affected fuels and fire regimes, and how wilderness
fire restoration might affect ecological systems through
influences on habitat structure, plant communities, and
forest insects and disease. The papers in this section dis-
cuss Native Americans’ historical use of fire (Arno 1985;
Barrett and Arno 198; Boyd 1999; Lewis 1985) and the
relevance of Native American fire use to wilderness man-
agement (Vale 1993), the effects of fire suppression on
ecosystems (Arno and Brown 1991; Arno and others 2000;
Baker 1992, 1993; Keeley and others 1999), and other eco-
system changes associated with fire and anthropogenic ef-
fects.


1. Native American Burning


Arno, Stephen F. 1985. Ecological effects and manage-
ment implications of Indian fires. In: Lotan, James E.;
Kilgore, Bruce M.; Fischer, William C.; Mutch, Robert W.,
eds. Proceedings—symposium and workshop on wilder-
ness fire; 1983 November 15-18; Missoula, MT. Gen. Tech.
Rep. INT-182. Ogden, UT: U.S. Department of Agricul-
ture, Forest Service, Intermountain Forest and Range Ex-
periment Station: 81–86.


Annotation:  In this short paper, the author reviews Indian
fire use in a variety of North American vegetation types
from the Great Plains to the Pacific Coast. In each case,
the ecological effects of historical burning as well as the
effects of management following European settlement are
discussed. Arno then discusses the implications of Indian
fire practices for park and wilderness management. Un-


derstanding the historical role of fire in specific ecosys-
tems may assist managers in predicting vegetation responses
to different fire regimes. Additionally, managers may in
some cases seek to restore presettlement fire regimes and
simulate Native American burning. However, the justifica-
tion for substituting prescribed fire for Native American
burning hinges on the definition of “natural” and clarifica-
tion of management direction for protected areas.


Barrett, S. W.; Arno, S. F. 1982. Indian fires as an eco-
logical influence in the Northern Rockies. Journal of
Forestry. 80: 647–651.


Annotation:  Barrett and Arno used both fire scar sampling
and interviews with descendants of Native Americans and
European settlers to characterize fire history in western
Montana from the time prior to European settlement (pre-
1860) to late 20th century. Mean fire intervals and inter-
views suggested that burning by Native Americans was
frequent prior to fire suppression, which began circa 1910.
Some areas, such as accessible valley bottoms, were burned
more frequently than remote sites. Details of these find-
ings and their implications for forest and wilderness man-
agement are discussed.


Boyd, Richard. 1999. Indians, fire and the land in the
Pacific Northwest. Corvallis, OR: Oregon State Univer-
sity Press. 313 p.


Annotation:  According to editor Robert Boyd, “the pa-
pers in this volume summarize virtually everything that is
known about Pacific Northwest Indian use of fire in the
environment” (p. 4), though he admits that much informa-
tion has been lost as elders and their oral histories have
died. The book provides a number of studies of Indians
and fire in the Pacific Northwest, taking account of the
geographical and cultural variation in fire use practices.
Because the studies are grounded in diverse disciplines
(anthropology, history, botany, and forestry), the book docu-
ments the relationships between Indians, fire, and ecologi-
cal change from multiple perspectives. Though not directly
tied to wilderness, the book may provide a historical and
cultural context for contemporary fire management, par-
ticularly in the Pacific Northwest.


Lewis, Henry T. 1985. Why Indians burned: specific
versus general reasons. In: Lotan, James E.; Kilgore,
Bruce M.; Fischer, William C.; Mutch, Robert W., eds. Pro-
ceedings—symposium and workshop on wilderness fire;
1983 November 15–18; Missoula, MT. Gen. Tech. Rep.
INT-182. Ogden, UT: U.S. Department of Agriculture,
Forest Service, Intermountain Forest and Range Experi-
ment Station: 75–80.


Annotation:  In this paper, Lewis points out that Native
American burning cannot be fully understood apart from
its larger cultural context. Anthropological research has
shown that indigenous people utilized fire not in isolation,
but as one element of their hunting and gathering prac-
tices. Lewis illustrates this point with an example from the
tribes of northern Alberta. Next the author turns to the im-
plications of Native American fire use for contemporary
park and wilderness management. Because native people
used fire in conjunction with a variety of land manage-
ment techniques, emulating Native American burning
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alone—without hunting, for example–may cause unex-
pected or undesired effects. Park planners seeking to rein-
troduce fire may benefit by consulting with anthropologists
knowledgeable about the context in which fire was histori-
cally used.


Vale, Thomas R. 1998. The myth of the humanized land-
scape: an example from Yosemite National Park. Natu-
ral Areas Journal. 18(3): 231–236.


Annotation:  This paper challenges the idea that pristine
wilderness is a mere construct based on a Eurocentric no-
tion of North America as uninhabited prior to European
colonization. Using Yosemite National Park as an example,
Vale argues that many landscapes, particularly in the West,
were not manipulated intensively by Native Americans on
a broad scale. In Yosemite, Vale suggests that human influ-
ences were concentrated in the valley, while higher moun-
tainous areas were relatively unaffected by humans. Studies
of historical fire regimes suggest that natural ignitions were
responsible for much of the fire activity in Yosemite; Na-
tive American influences on fire may have been minimal
and concentrated in particular areas. Vale suggests neither
the idea of pure, pristine wilderness nor that of a fully hu-
manized landscape captures the complexity of historical
ecosystems. Empirical studies are needed to sort out where
and how humans historically influenced the land.


Williams, Gerald W. (1994). References on the Ameri-
can Indian use of fire in ecosystems, [Online]. Available:
http://wings.buffalo.edu/academic/department/anthropol-
ogy/Documents/firebib [2001, June 1].


Annotation:  This resource briefly summarizes research on
fire use by Native Americans and lists more than 200 ref-
erences from ecology, anthropology, history, geography,
and archaeology relating to this topic. The overview iden-
tifies 11 ways in which Native Americans employed fire.
These include hunting, crop management, improved growth
and yields, fireproofing, insect collection, pest manage-
ment, warfare, economic extortion, clearing of travel cor-
ridors, felling trees, and clearing of riparian areas. These
motivations are addressed in the articles listed in the read-
ing list, which range from reports written by 19th century
European settlers to recent research findings on American
Indians’ use of fire.


2. Fire Suppression


Arno, Stephen F.; Brown, James K. 1991. Overcoming
the paradox in managing wildland fire. Western Wild-
lands. 17(1): 40–46.


Annotation:  This article discusses the paradox created by
efforts to protect natural resources by suppressing fire. The
authors suggest that decades of fire suppression have, in
many wildlands, placed resources at risk. Focusing prima-
rily on natural areas outside of wilderness, Arno and Brown
explain how fire suppression can affect vegetation struc-
ture and fire processes in areas with different fire regimes.
Historical fire suppression strongly affects managers’ op-
tions for maintaining or restoring fire as a “natural ecosys-
tem process.” This task is further complicated by adjacent
lands management, residential development in and around


wildlands, and limited funds. Opportunities to restore natu-
ral fire regimes using prescribed natural fire and manager-
ignited fire are discussed, considering constraints that vary
from place to place and time to time.


Arno, Stephen F.; Parsons, David J.; Keane, Robert E.
2000. Mixed-severity fire regimes in the ˚Northern
Rocky Mountains: consequences of fire exclusion and
options for the future. In: Cole, David N.; McCool,
Stephen F.; Borrie, William T.; O’Loughlin, Jennifer,
comps. Wilderness science in a time of change confer-
ence—Volume 5: wilderness ecosystems, threats, and man-
agement; 1999 May 23–27; Missoula, MT. Proc.
RMRS-P-15-VOL-5. Ogden, UT: U.S. Department of Ag-
riculture, Forest Service, Rocky Mountain Research Sta-
tion: 225–232.


Annotation:  In this paper, Arno and others describe the
typical consequences of fire suppression in areas with
mixed-severity fire regimes. These consequences include
declines in fire-dependent species such as ponderosa pine,
increased dominance by uniform, single-aged stands, in-
creased basal area, and greater tree density. The authors
use areas of the Bob Marshall Wilderness that historically
experienced mixed-severity fire regimes to illustrate
changes under fire suppression. Possible fire restoration
strategies for wilderness—particularly wilderness areas
characterized by mixed-severity fire regimes—are then
discussed and evaluated in light of their ecological effects,
their consistency with wilderness values, and their practi-
cality.


Baker, William L. 1993. Spatially heterogeneous multi-
scale response of landscapes to fire suppression. Oikos.
66: 66–71.


Annotation:  In this paper, Baker describes a simulation
study designed to examine the effects of fire suppression
on landscape attributes in the Boundary Waters Canoe Area
Wilderness of Minnesota. Using a GIS-based model, Baker
simulated both historical fire regimes (with suppression
beginning in 1911) and presettlement fire regimes (no sup-
pression) from 1868 to 2368. The author presents the re-
sults of each simulation treatment at various spatial scales,
pointing out how landscape heterogeneity varies depend-
ing on the scale of analysis. The implications of suppres-
sion-induced landscape changes for animal species are
discussed. However, Baker cautions that attributing land-
scape change to fire suppression is difficult, given a vari-
ety of other factors (for example, grazing practices) that
can also alter landscapes and vegetation structure. Baker
concludes by suggesting that only a spatially explicit ap-
proach to prescribed burning can mitigate suppression ef-
fects without simply creating additional disturbance.
Because such an approach requires detailed understanding
of how landscape patches have been affected by fire sup-
pression, the author recommends that prescribed burning
programs proceed with caution, particularly in parks and
wilderness areas.


Baker, William L. 1994. Restoration of landscape struc-
ture altered by fire suppression. Conservation Biology.
8(3): 763–769.


Annotation:  See annotation in section I.C.2, page 11.
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Boucher, Paul F.; Moody, Ronald D. 1998. The histori-
cal role of fire and ecosystem management of fires: Gila
National Forest, New Mexico. In: Pruden, Teresa L.;
Brennan, Leonard A., eds. Fire in ecosystem management:
shifting the paradigm from suppression to prescription;
1996 May 7–10; Boise, ID. Tall Timbers Fire Ecology
Conference Proceedings, No. 20. Tallahassee, FL: Tall Tim-
bers Research Station: 374–379.


Annotation:  See annotation in section II.C.2, page 22.


Brown, James K.; Arno, Stephen F.; Barrett, Stephen
W.; Menakis, James P. 1994. Comparing the prescribed
natural fire program with presettlement fires in the
Selway-Bitterroot Wilderness. International Journal of
Wildland Fire. 4(3): 157–168.


Annotation: See annotation in section I.C.2, page 11.


Fule, Peter Z.; Heinlein, Thomas A.; Covington, W.
Wallace; Moore, Margaret M. 2000. Continuing fire
regimes in remote forests of Grand Canyon National
Park. In: Cole, David N.; McCool, Stephen F.; Borrie,
William T.; O’Loughlin, Jennifer, comps. Wilderness sci-
ence in a time of change conference—Volume 5: wilder-
ness ecosystems, threats, and management; 1999 May
23–27; Missoula, MT. Proc. RMRS-P-15-VOL-5. Ogden,
UT: U.S. Department of Agriculture, Forest Service, Rocky
Mountain Research Station: 242–248.


Annotation: See annotation in section I.C.2, page 12.


Keeley, Jon E.; Fotheringham, C. J.; Morais, Marco.
1999. Reexamining fire suppression impact on brush-
land fire regimes. Science. 284: 1829–1832.


Annotation: In this paper, Keeley and others scrutinize
the assertions that fire size and intensity in California
shrublands have increased in response to fire suppression.
Based on an examination of fire history data, the authors
found that although fire frequency increased over the course
of the 20th century, fire size and intensity did not increase.
The claims of increased fire size and intensity are based
on faulty assumptions about changes in fire regimes. The
authors point out that fire suppression appears to have had
little effect on stand-replacing fire regimes in California
shrublands. In contrast, many Western U.S. forests have
experienced substantial changes in fire patterns under fire
suppression. The results of this study suggest that the re-
sponses of different ecosystems to fire suppression may
vary, and site-specific information is needed to understand
the impacts of fire suppression on a particular area.


3. Other Interactions: Grazing, Exotic
Species, and Insects


D’Antonio, Carla M. 2000. Fire, plant invasions, and
global changes. In: Mooney, Harold A.; Hobbs, Richard
J., eds. Invasive species in a changing world. Washington,
DC: Island Press: 65–93.


Annotation: This chapter reviews what is known about
the interactions between fire, exotic plants, and global
change. D’Antonio points out that fire frequently facili-
tates plant invasions, although in some ecosystems it may


hinder establishment and spread of exotic plants. Distur-
bance by fire may affect the rate of exotic plant invasion,
and conversely, exotic plants may influence disturbance
regimes. For example, in some areas the presence of some
invasive plants increases the intensity and severity of fires
as compared to historical conditions. Finally, fire and in-
vasion may interact with land use and global climate
change, although the specific nature of interactions involv-
ing global climate change is not well understood. Through-
out the paper, D’Antonio both analyzes general patterns
and provides specific examples, and the studies she reviews
are summarized in tables and organized geographically.


Fule, Peter Z.; Covington, W. Wallace. 1999. Fire re-
gime changes in La Michilia Biosphere Reserve,
Durango, Mexico. Conservation Biology. 13(3): 640–652.


Annotation: See annotation in section I.C.2, page 11.


Hobbs, Richard J.; Huenneke, Laura F. 1992. Distur-
bance, diversity, and invasion: implications for conser-
vation. Conservation Biology. 6(3): 324–337.


Annotation: In this paper, Hobbs and Huenneke discuss
how disturbance affects ecological communities and their
susceptibility to invasion by exotic species. Beginning from
a theoretical perspective, the authors characterize distur-
bance as a complex phenomenon, varying in type, fre-
quency, and intensity. Specific examples are then discussed,
including how fire affects plant communities. In fire-de-
pendent ecosystems, fire may be crucial to maintaining
the diversity of plant communities, while fire suppression
may alter community structure and composition. On the
other hand, fire can facilitate invasion by exotic plants—
and invasion, in turn, can alter disturbance regimes and
community response to disturbance. This paper provides a
thorough overview of the relationships between diversity
and invasion, drawing primarily on examples from grass-
lands around the world.


Madany, Michael H.; West, Neil E. 1983. Livestock graz-
ing-fire regime interactions within montane forests of
Zion National Park, Utah. Ecology. 64(4): 661–667.


Annotation: This paper offers an example of how live-
stock grazing and fire can interact to alter vegetation struc-
ture and composition and to change disturbance frequency.
Comparing two ungrazed mesas in Zion National Park to a
nearby, grazed plateau, the authors found that although both
areas had ponderosa-pine dominated overstory, the under-
story of the grazed area was dominated by woody species
such as pine, juniper, and oak, whereas the ungrazed un-
derstory was largely composed of herbaceous plants. With
less herbaceous cover, the grazed areas became less sus-
ceptible to fire and recruitment of woody plants increased.
Although grazing effects observed here may not be gener-
alized to all ecosystem types, this study provides an ex-
ample of how an anthropogenic factor can significantly
alter forest structure and fire regimes.


McCullough, Deborah G.; Werner, Richard A.;
Neumann, David. 1998. Fire and insects in northern and
boreal forest ecosystems of North America. Annual Re-
view of Entomology. 43: 107–127.


Annotation: This paper discusses the ways in which fire
and insects can interact, providing examples of how fire
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regimes can affect insect diversity and insect outbreaks and
conversely, how defoliating insects can alter forest struc-
ture and composition and change susceptibility to fire. The
use of fire to control insects, the sometimes analogous ef-
fects that insects and fire have on succession, the effects of
fire suppression on insect population dynamics, and the
ways in which fire can alter insect community composi-
tion and diversity are each discussed. Although the paper
emphasizes a particular geographical region—northern and
boreal forests—the section on fire suppression may be help-
ful to those interested in wilderness fire restoration and
how changes in fire regimes can alter insect dynamics,
which in turn may affect both forest structure and patterns
of fire.
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of Agriculture, Forest Service, Intermountain Research
Station. 283 p.


Annotation: See annotation in section I.A, page 5.


Christensen, Norman L. 1991. Wilderness and high in-
tensity fire: how much is enough. 1991. In: High inten-
sity fire in wildlands: management challenges and options;
1989 May 18–21; Tallahassee, FL. Tall Timbers Fire Con-
ference Proceedings No. 17. Tallahassee, FL: Tall Timbers
Research Station: 9–24.


Annotation: This keynote address focuses on the relation-
ship between ecological science and fire management
throughout the 20th century. Christensen discusses the
changing views of ecological succession and stability from
the classical view of succession to climax to the contem-
porary paradigm of complexity and change. These changes
are reflected in the management of wildland fires: under
the classical view, fires and other disturbances were to be
avoided in order to maintain stable, climax communities,
whereas the modern view suggests that change is inherent
in natural systems and fire maintains important ecological
processes. Specific implications of this paradigm shift for
the management of wilderness fire are discussed.


Christensen, Norman L. 1995. Fire and wilderness. In-
ternational Journal of Wilderness. 1(1): 30–34.


Annotation: In this paper, Christensen discusses the evo-
lution of parks and protected area management in relation
to fire. When parks were first established in the late 19th
century, they were viewed as “museums” to be preserved
in a static condition. In recent decades, however, ecolo-
gists and managers began to recognize that natural sys-
tems are dynamic, and to adjust management to take change
into account. Fire management policies have shifted from
suppression to restoration of “natural” disturbance regimes
using both natural and planned ignition fires. However,
restoring fire has not been easy: ecological change is com-
plex, and clear goals are needed to guide management.


A. History of Wilderness Fire
Management


Fire management in wilderness has changed significantly
during the past century. After the dramatic fires of 1910,
Federal public lands policy shifted strongly toward fire
suppression. The goal of preventing fires from “damag-
ing” ecological systems reflected the prevailing scientific
theory of the time, which emphasized the development of
ecosystems to a stable, climax state. As ecologists began
to question the “balance of nature” paradigm and develop
new views of ecosystems as dynamic, the use of fire sup-
pression to preserve areas in a static state also came under
scrutiny. In 1968, the National Park Service initiated a
major change in policy, allowing lightning-caused fires to
burn within the bounds of specific prescriptions and per-
mitting manager-ignited prescribed fire (Parsons and Botti
1996). Other major Federal land management agencies with
wilderness jurisdiction also have modified their policies to
accommodate fire as a natural disturbance, although fire
suppression continues to play a major role. The articles in
this section examine the history of fire wilderness man-
agement and discuss policy changes over the course of the
last century.


Agee, James K. 2000. Wilderness fire science: a state of
the knowledge review. In: Cole, David N.; McCool,
Stephen F.; Borrie, William T.; O’Loughlin, Jennifer,
comps. Wilderness science in a time of change confer-
ence—Volume 5: wilderness ecosystems, threats, and man-
agement; 1999 May 23–27; Missoula, MT. Proc.
RMRS-P-15-VOL-5. Ogden, UT: U.S. Department of Ag-
riculture, Forest Service, Rocky Mountain Research Sta-
tion: 5–22.


Annotation: See annotation in section I.A, page 5.


Brown, James K.; Mutch, Robert W.; Spoon, Charles
W.; Wakimoto, Ronald H., tech. coords. 1995. Proceed-
ings: symposium on fire in wilderness and park man-
agement; 1993 March 30–April 1; Missoula, MT. Gen.
Tech. Rep. INT-GTR-320. Ogden, UT: U.S. Department
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And even when goals and management plans are set, we
should “expect the unexpected,” since we lack complete
knowledge or control. Management that adapts in response
to new information from research or monitoring will be
most successful in achieving goals.


Parsons, David J.; Botti, Stephen J. 1996. Restoration
of fire in National Parks. In: Hardy, Colin C.; Arno,
Stephen F., eds. The use of fire in forest restoration. Gen.
Tech. Rep. INT-GTR-341. Ogden, UT: U.S. Department
of Agriculture, Forest Service, Intermountain Research
Station: 29–31.


Annotation: This paper discusses the evolution of National
Park Service fire management from attempting to suppress
all fires to understanding fire as a natural process. Parsons
and Botti trace the development of prescribed natural fire
and prescribed burning programs in the National Parks,
evaluate their success, and identify a number of challenges
facing contemporary managers of fire in parks and other
natural areas. These challenges include clarifying goals and
objectives, integrating scientific research into management,
working with limited resources, and cooperating across
agency and administrative boundaries.


Parsons, David J.; Landres, Peter B. 1998. Restoring
natural fire to wilderness: how are we doing? In: Pruden,
Teresa L.; Brennan, Leonard A., eds. Fire in ecosystem
management: shifting the paradigm from suppression to
prescription; 1996 May 7–10; Boise, ID. Tall Timbers Fire
Ecology Conference Proceedings, No. 20. Tallahassee, FL:
Tall Timbers Research Station: 366–373.


Annotation: This paper discusses the evolution of fire res-
toration in wilderness, and evaluates the current situation
on Federal lands. After briefly outlining the history of fire
management in wilderness managed by the National Park
Service (NPS), Forest Service (USFS), Bureau of Land
Management (BLM), and the Fish and Wildlife Service
(USFWS), the authors evaluate the accomplishments of
each agency’s fire program. The National Park Service cur-
rently has the most complete fire management records.
However, wilderness is not separated from nonwilderness
in NPS documentation. The three other agencies (USFS,
BLM, USFWS) have poor or incomplete records, or have
made little use of prescribed natural fire. The authors con-
clude with a number of recommendations, including bet-
ter record keeping, increased coordination among agencies,
improved integration of science, and explicit goals and stan-
dards for fire restoration.


B. Philosophy and Goals of Wilderness
Fire Management


Wilderness and similarly protected areas are guided by
unique philosophies that generally emphasize natural con-
ditions and processes and aim to minimize human impacts.
Thus, active management of fire in wilderness presents a
dilemma: is it possible to reintroduce fire without “tram-
meling” wilderness? The articles in this section wrestle
with philosophical questions such as this, which play an
important role in setting wilderness management goals. For


example, is it acceptable to manipulate wilderness vegeta-
tion in the short term to achieve longer term objectives of
restoring fire as a natural process (Landres and others 2000;
Sydoriak and others 2000)? And on a more practical level,
should managers begin by reintroducing fire as a process,
or should vegetation structure be restored to some histori-
cal condition before initiating prescribed burns (Agee and
Huff 1986)? What types of goals should guide wilderness
fire management (Barrett 1999; Bonnicksen and Stone
1985; Kilgore 1985)? Although they offer few definitive
answers, the papers in this section raise important issues
for consideration and elucidate some of the philosophical
issues related to restoration of wilderness fire.


Agee, James K.; Huff, Mark H. 1986. Structure and
process goals for vegetation in wilderness areas. In:
Lucas, R. C., ed. Proceedings—National Wilderness Re-
search Conference: current research; 1985 July 23–26; Fort
Collins, CO. Gen. Tech. Rep. INT-212. Ogden, UT: U.S.
Department of Agriculture, Forest Service, Intermountain
Research Station: 17–25.


Annotation: This paper lays out a variety of ecological
and philosophical considerations associated with wilder-
ness fire management goals. The authors separately ad-
dress goals for areas with frequent, intermediate, and
infrequent fire, illustrating the importance of site charac-
teristics in determining appropriate goals and methods.
Specific examples from a variety of forest types are dis-
cussed, and the authors portray the complexity of wilder-
ness fire management, taking into account factors such as
the relationship between fire and insect infestation, the role
of climate in driving vegetation change and fire, and the
effects of fire suppression on both vegetation structure and
disturbance processes.


Barrett, Stephen W. 1999. Why burn wilderness? Fire
Management Notes. 59(4): 18–21.


Annotation: In this article, Barrett draws on his own fire
history studies in central Idaho wilderness in asserting that
recent fire patterns differ significantly from historical re-
gimes in this region. Recent fires tend to be more intense
and less frequent than those prior to 1900, and Barrett ar-
gues that their effects likely differ as well. Human influ-
ences have modified natural patterns and processes in
wilderness, therefore human actions—in the form of pre-
scribed fires—are needed to restore these patterns and pro-
cesses. Barrett argues that simply leaving wilderness alone,
as some advocate, will lead to species declines and the
perpetuation of “mutant ecosystems of our own making.”


Bonnicksen, T. M.; Stone, E. C. 1985. Restoring natu-
ralness to the National Parks. Environmental Manage-
ment. 9: 479–486.


Annotation: Fire management in National Parks suffers
from a lack of quantitative standards by which to measure
naturalness, according to Bonnicksen and Stone. The ma-
jority of National Parks are guided by legislation that di-
rects managers to maintain natural conditions—but without
clear standards, it is impossible to evaluate the effective-
ness of park management. The authors assert that prescribed
burning programs have been broadly applied in the parks
of California’s Sierra Nevada without well-defined goals.
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Defining goals requires a better understanding of ecologi-
cal history and thorough descriptions of historic stand struc-
ture that include spatial patterns. Bonnicksen and Stone
argue that to restore natural fire processes and natural fire
effects, vegetation structure may require manipulation in
advance of reintroducing fire.


Brown, James K.; Mutch, Robert W.; Spoon, Charles
W.; Wakimoto, Ronald H., tech. coords. 1995. Proceed-
ings: symposium on fire in wilderness and park man-
agement; 1993 March 30–April 1; Missoula, MT. Gen.
Tech. Rep. INT-GTR-320. Ogden, UT: U.S. Department
of Agriculture, Forest Service, Intermountain Research
Station. 283 p.


Annotation: See annotation in section I.A, page 5.


Kilgore, Bruce M. 1985. What is “natural” in wilder-
ness fire management? In: Lotan, James E.; Kilgore, Bruce
M.; Fischer, William C.; Mutch, Robert W., tech. coords.
Proceedings—symposium and workshop on wilderness fire.
Gen. Tech. Rep. INT-182. Ogden, UT: U.S. Department of
Agriculture, Forest Service, Intermountain Forest and
Range Experiment Station: 57–67.


Annotation: In this paper, Kilgore explores the concept of
“natural” in managing wilderness fire, drawing both on
the literature and on a survey of scientists and managers.
The term “natural” has been interpreted in multiple ways,
and ambiguity surrounds its definition. Can human-set fires
be natural? Does natural fire management entail replicat-
ing historical fire patterns and effects, or allowing fire to
evolve as a dynamic part of an ecosystem? Kilgore dis-
cusses a variety of responses to the question of natural-
ness, then concludes that natural fires are those that burn
within the range of variability and cause the range of ef-
fects found prior to European technological influence.


Landres, Peter B.; White, Peter S.; Aplet, Greg;
Zimmermann, Anne. 1998a. Naturalness and natural
variability: definitions, concepts, and strategies for wil-
derness management. In: Kulhavy, David L.; Legg,
Michael H., eds. Wilderness and natural areas in Eastern
North America: research, management, and planning.
Nacogdoches, TX: Stephen F. Austin State University,
Arthur Temple College of Forestry, Center for Applied Stud-
ies: 41-50.


Annotation: The Wilderness Act charges managers with
maintaining natural conditions—but what is natural, and
how do we manage for naturalness? This article draws on
ecology and the concept of historical range of variability
to answer these questions. However, the authors acknowl-
edge that science alone cannot define naturalness. The defi-
nition of naturalness depends on value judgments, which
should be explicit and subject to debate. After providing a
conceptual grounding, the authors describe a five-step strat-
egy for managing natural areas for naturalness. Although
the paper does not explicitly focus on fire, the concepts
and framework are applicable to wilderness fire restora-
tion and management.


Landres, Peter B.; Brunson, Mark W.; Merigliano,
Linda; Sydoriak, Charisse; Morton, Steve. 2000. Natu-
ralness and wildness: the dilemma and irony of manag-
ing wilderness. In: Cole, David N.; McCool, Stephen F.;


Borrie, William T.; O’Loughlin, Jennifer, comps. Wilder-
ness science in a time of change conference—Volume 5:
wilderness ecosystems, threats, and management; 1999
May 23–27; Missoula, MT. Proc. RMRS-P-15-VOL-5.
Ogden, UT: U.S. Department of Agriculture, Forest Ser-
vice, Rocky Mountain Research Station: 377–381.


Annotation: In this paper, Landres and others discuss two
primary goals of wilderness management, naturalness and
wildness, grounded in the 1964 Wilderness Act. Especially
as protected areas experience alterations caused by human
actions outside of wilderness, the goals of naturalness and
wildness come into conflict. It is no longer possible sim-
ply to “leave wilderness alone” and expect natural condi-
tions to prevail. Landres and others identify tradeoffs
between managing for naturalness and wildness, and dis-
cuss a case study from the Bandelier Wilderness in New
Mexico, posing a series of difficult questions relating to
ecological restoration, including restoration of fire, in this
area.


Parsons, David J. 1990. Restoring fire to the Sierra Ne-
vada mixed conifer forest: reconciling science, policy,
and practicality. In: Hughes, H. G.; Bonnicksen, T. M.,
eds. Proceedings of the first annual meeting of the Society
for Ecological Restoration; [Date of conference unknown];
Madison, WI. University of Wisconsin, Madison: 271–279.


Annotation: See annotation in section II.C.2, page 23.


Parsons, David J.; Graber, David M.; Agee, James K.;
van Wagtendonk, Jan W. 1986. Natural fire manage-
ment in the National Parks. Environmental Management.
10(1): 21–24.


Annotation: In this paper, Parsons and others discuss the
goals of park and wilderness fire management, arguing that
managers should aim to restore “the unimpeded interac-
tion of native ecosystem processes and structural elements.”
The authors reject the view that parks should be managed
to maintain the landscape in a particular historical state.
Interference with natural processes should be limited to
situations involving a compelling reason to intervene (for
example, to mitigate human impacts or protect life and
property). Parsons and others explain the justification for
their position and discuss its implications for fire restora-
tion and issues related to historical burning by Native
Americans.


Parsons, D. J.; van Wagtendonk, J. W. 1996. Fire re-
search and management in the Sierra Nevada National
Parks. In: Halvorson, William L.; Davis, Gary E., eds.
Ecosystem management in the National Parks. Tucson, AZ:
University of Arizona Press: 24–48.


Annotation: This paper reviews the history and interplay
of fire management and fire ecology research in the Sierra
Nevada National Parks. In addition, it outlines past and
present challenges to restoring fire in these parks. Parsons
and van Wagtendonk describe the development of both
prescribed burning and prescribed natural fire programs in
the parks, in conjunction with scientific research and moni-
toring. They discuss debates over fire management goals,
and the controversy over restoring presettlement conditions
versus reintegrating fire as a process. Finally, the authors
identify obstacles to the restoration of fire in the Sierra
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Nevada parks, which include: (1) developing criteria for
prescribed burning; (2) determining goals (structure ver-
sus process, aesthetic versus ecological); (3) defining “natu-
ral”; (4) program evaluation; (5) applying research findings
to management; and (6) communicating goals and accom-
plishments.


Stephenson, Nathan L. 1999. Reference conditions for
giant sequoia restoration: structure, process, and pre-
cision. Ecological Applications. 9(4): 1253–1265.


Annotation: See annotation in section II.C.2, page 24.


Sydoriak, Charisse A.; Allen, Craig D.; Jacobs, Brian
F. 2000. Would ecological landscape restoration make
the Bandelier Wilderness more or less of a wilderness?
In: Cole, David N.; McCool, Stephen F.; Borrie, William
T.; O’Loughlin, Jennifer, comps. Wilderness science in a
time of change conference—Volume 5: wilderness ecosys-
tems, threats, and management; 1999 May 23–27;
Missoula, MT. Proceedings RMRS-P-15-VOL 5. Ogden,
UT: U.S. Department of Agriculture, Forest Service, Rocky
Mountain Research Station: 209–215.


Annotation: This paper lays out a number of difficult ques-
tions surrounding wilderness restoration, touching on is-
sues of restoration goals, appropriateness of restoration
methods, and legislative mandates for (or against) wilder-
ness restoration. The Bandelier Wilderness, where grazing
and fire suppression have altered natural processes and
contributed to soil erosion, is used as a case study. Rather
than definitively answer the questions they pose, the au-
thors portray the complexity of the situation in this New
Mexico wilderness and discuss the possibilities of manipu-
lating vegetation and reintroducing fire to restore natural
conditions.


Whelan, Robert J. 1995b. Fire and management. In:
Whelan, Robert J. The ecology of fire. New York: Cam-
bridge University Press: 294–308.


Annotation: See annotation in section I.A, page 6.


C. Restoring Fire: Planning,
Implementation, and Evaluation


Fire can be reintroduced to wilderness ecosystems in
one of two ways. Especially in large wildernesses or pro-
tected areas, naturally ignited fires can be employed to re-
store natural conditions and processes. Formerly known as
“prescribed natural fire,” this strategy is now known as
“wildland fire use” (National Park Service and others
1998)—although much of the literature on this topic re-
flects the earlier terminology. The second major strategy
for restoring wilderness fire is through prescribed burning.
A number of researchers (for example, Brown 1992–1993)
advocate prescribed burning to supplement or substitute
for natural fire, particularly where wilderness areas are
small, where risks associated with escaped fires are great,
or where the frequency of naturally ignited fires has been
significantly reduced from historic levels. In some wilder-
ness areas, such as Wyoming’s Gros Ventre Wilderness (U.S.


Department of Agriculture 1996), a combination of wild-
land fire use and prescribed burning is used.


The papers in the first section address wildland fire and
prescribed burning as fire restoration techniques and dis-
cuss the importance of minimal impact fire suppression
(Mangan 1985; Mohr 1994). Although fire restoration is
under way in many areas, suppression continues to play a
significant role in wilderness (Parsons 1998–1999), espe-
cially in small wilderness areas or areas close to residen-
tial development. Papers in the second part discuss the
assessment and evaluation of wilderness fire restoration
and examine how wilderness fire restoration might be im-
proved.


1. Approaches and Options: Wildland Fire,
Prescribed Burning, and Minimum Impact
Fire Suppression


Arno, Stephen F.; Brown, James K. 1991. Overcoming
the paradox in managing wildland fire. Western Wild-
lands. 17(1): 40–46.


Annotation: See annotation in section I.D.2, page 14.


Arno, Stephen F.; Parsons, David J.; Keane, Robert E.
2000. Mixed-severity fire regimes in the Northern Rocky
Mountains: consequences of fire exclusion and options
for the future. In: Cole, David N.; McCool, Stephen F.;
Borrie, William T.; O’Loughlin, Jennifer, comps. Wilder-
ness science in a time of change conference—Volume 5:
wilderness ecosystems, threats, and management; 1999
May 23–27; Missoula, MT. Proc. RMRS-P-15-VOL-5.
Ogden, UT: U.S. Department of Agriculture, Forest Ser-
vice, Rocky Mountain Research Station: 225–232.


Annotation: See annotation in section I.D.2, page 14.


Boucher, Paul F.; Moody, Ronald D. 1998. The histori-
cal role of fire and ecosystem management of fires: Gila
National Forest, New Mexico. In: Pruden, Teresa L.;
Brennan, Leonard A., eds. Fire in ecosystem management:
shifting the paradigm from suppression to prescription;
1996 May 7–10; Boise, ID. Tall Timbers Fire Ecology
Conference Proceedings, No. 20. Tallahassee, FL: Tall Tim-
bers Research Station: 374–379.


Annotation: See annotation in section II.C.2, page 22.


Brown, James K. 1992–1993. A case for management
ignitions in wilderness. Fire Management Notes. 53/54(4):
3–8.


Annotation: Brown argues that prescribed fire is an im-
portant tool for maintaining natural conditions and wilder-
ness character. In many wilderness areas, and particularly
in those that are small, natural fire alone is insufficient or
impractical to restore fire effects. For such areas, prescribed
fire can supplement or act as a surrogate for natural fires.
Prescribed fire can reduce fuel accumulations, reintroduce
fire to areas no longer subject to natural fires, help balance
the goals of fire restoration with other constraints such as
endangered species protection, and allow burning at times
when air quality regulations can be met. Brown suggests
that prescribed fire programs be based on an understand-
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ing of fire’s historical role in ecosystems, and he describes
methods for gathering fire history data and comparing his-
torical to current fire patterns. Though our understanding
of fire as a natural disturbance and our ability to control
prescribed fire are incomplete, we nonetheless must act,
lest we face greater risks and losses in the long run.


Haase, Sally M.; Sackett, Stephen S. 1998. Effects of
prescribed fire in giant sequoia-mixed conifer stands in
Sequoia and Kings Canyon National Parks. In: Pruden,
Teresa L.; Brennan, Leonard A., eds. Fire in ecosystem
management: shifting the paradigm from suppression to
prescription; 1996 May 7–10; Boise, ID. Tall Timbers Fire
Ecology Conference Proceedings, No. 20. Tallahassee, FL:
Tall Timbers Research Station: 236–243.


Annotation: See annotation in section I.B.2, page 8.


Hardy, Colin C.; Arno, Stephen F., eds. 1996. Proceed-
ings: the use of fire in forest restoration: a general ses-
sion at the annual meeting of the Society for Ecological
Restoration; 1995 September 14–16; Seattle, WA. Ogden,
UT: U.S. Department of Agriculture, Forest Service, Inter-
mountain Research Station. 86 p.


Annotation: See annotation in section I.A, page 6.


Johnson, E. A.; Miyanishi, K. 1995. The need for con-
sideration of fire behavior and effects in prescribed
burning. Restoration Ecology. 3(4): 271–278.


Annotation: See annotation in section I.B.2, page 8.


Keeley, Jon E.; Stephenson, Nathan L. 2000. Restoring
natural fire regimes to the Sierra Nevada in an era of
global change. In: Cole, David N.; McCool, Stephen F.;
Borrie, William T.; O’Loughlin, Jennifer, comps. Wilder-
ness science in a time of change conference—Volume 5:
wilderness ecosystems, threats, and management; 1999
May 23–27; Missoula, MT. Proc. RMRS-P-15-VOL-5.
Ogden, UT: U.S. Department of Agriculture, Forest Ser-
vice, Rocky Mountain Research Station: 266–269.


Annotation: This article outlines a framework for manag-
ing fire in protected areas based on the goal of restoring
and maintaining natural ecosystems. The framework in-
volves a step-by-step process, where managers and scien-
tists model a “natural ecosystem” for a site, compare current
ecosystems to this ideal, then plan, execute, and evaluate
restoration aimed at achieving natural conditions. The pa-
per also places fire restoration in the context of global
changes in climate and land use patterns. Finally, Keeley
and Stephenson identify research needed to refine and im-
prove fire restoration in parks and wilderness. The paper
deals with many current controversies in wilderness fire
management, portraying the complexities generated by our
limited ecological understanding of fire as well as philo-
sophical and political issues in fire restoration.


Mangan, Richard J. 1985. Fire suppression for wilder-
ness and parks: planning considerations. In: Lotan, James
E.; Kilgore, Bruce M.; Fischer, William C.; Mutch, Robert
W., eds. Proceedings—symposium and workshop on wil-
derness fire; 1983 November 15–18; Missoula, MT. Gen.
Tech. Rep. INT-182. Ogden, UT: U.S. Department of Ag-


riculture, Forest Service, Intermountain Forest and Range
Experiment Station: 159–161.


Annotation: Even as managers of parks and wilderness
areas work to restore natural fire regimes, fire suppression
will remain a part of wilderness management, and we
should plan accordingly. Fire suppression techniques used
in nonwilderness areas may be inappropriate in wilderness,
and advance planning and prioritization is needed to mini-
mize physical, visual, and audial impacts of suppression.
Mangan emphasizes the need for fire suppression plans that
consider the legal mandate to protect natural conditions
and minimize human impacts as well as the unique char-
acteristics of wilderness (for example, roadlessness).


Mohr, Francis. 1994. Fire suppression commensurate
with wilderness stewardship. In: Sydoriak, Charisse, ed.
1994. Sixth national wilderness conference handbook: the
spirit lives; 1994 November 14–18; Santa Fe, NM. Los
Alamos, NM: U.S. Bureau of Land Management: 149–152.


Annotation: This brief article discusses the need to mini-
mize impacts associated with fire suppression in wilder-
ness. Mohr focuses on firelines, tree cutting, and helispot
construction as activities that can be used sparingly or car-
ried out in a minimal impact manner. After fire, rehabilita-
tion can mitigate the impacts of suppression. To ensure
effective control of fire suppression impacts, agency ad-
ministrators must ensure that these impacts are considered
during the planning process.


Mutch, Robert W. 1995. Prescribed fires in wilderness:
how successful? In: Brown, James K.; Mutch, Robert, W.;
Spoon, Charles W.; Wakimoto, Ronald H., tech. coords.
Proceedings: symposium on fire in wilderness and park
management. 1993 March 30–April 1; Missoula, MT. Gen.
Tech. Rep. INT-GTR 320. Ogden, UT: U.S. Department of
Agriculture, Forest Service, Intermountain Research Sta-
tion: 38–41.


Annotation: Mutch asserts that the “perpetuation of natu-
ral ecosystems” is the objective of wilderness fire man-
agement, and that continued fire suppression cannot achieve
this goal. Although naturally ignited and naturally burning
fires are the ideal for wilderness, because they minimize
human control, wilderness size, shape, and other consider-
ations frequently preclude this option. Management-ignited
prescribed fires therefore can be critical to restoration of
wilderness fire. After providing this conceptual ground-
work, Mutch outlines key considerations in wilderness fire
management—including fire history, fire regimes, and fire
effects—that set the context for planning. The paper next
discusses criteria (often unmet in small wildernesses) that
allow reliance on natural ignitions to perpetuate fire. Fi-
nally, the author outlines an eight-step process for devel-
oping fire management plans for small wilderness areas,
recommending consideration of both prescribed natural fire
and manager-ignited prescribed fire.


National Park Service; USDA Forest Service; Bureau of
Indian Affairs; U.S. Fish and Wildlife Service; Bureau of
Land Management. 1998. Wildland and prescribed fire
management policy: implementation procedures and ref-
erence guide. Boise, ID: National Interagency Fire Cen-
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ter. 81 p. For additional information, contact: G. Thomas
Zimmerman, tom_Zimmerman@nps.gov.


Annotation: See annotation in section II.F.1, page 29.


Nickas, George. 1998–1999. Wilderness fire. Wilderness
Watcher. 10(1): 1, 4–5.


Annotation:  In this paper, Nickas discusses wilderness fire
policy and asserts that manipulation of fire in wilderness
contradicts the spirit of the Wilderness Act. Both fire sup-
pression and management-ignited prescribed fire diminish
wilderness character and impede natural processes. Nickas
outlines eight points that would support a natural role for
wilderness fire. For example, development of wilderness
fire plans on a landscape level, avoidance of fire breaks in
wilderness, and minimal impact fire suppression all play
an important role in managing a fire in a way that respects
wilderness character.


Parsons, David J. 1998–1999. The dilemma of wilder-
ness fire. Wilderness Watcher. 10(1): 12–13.


Annotation: See annotation in section II.F.1, page 30.


Pyne, Stephen J. 2001. The perils of prescribed fire: a
reconsideration. Natural Resources Journal. 41: 1–8.


Annotation: In this paper, Pyne discusses problems with
prescribed burning programs on Federal lands. Many pre-
scribed burns have escaped, and some have even cost
firefighters their lives. Additionally, prescribed burns
haven’t achieved management objectives, because they
often burn too hot, cold, large or small. Pyne argues that
we lack a good justification for prescribed fire. We need a
justification that acknowledges both the ecological and
human dimensions of fire, and we need improved prac-
tices for managing fire.


Pyne, Stephen, J.; Andrews, Patricia L.; Laven, Rich-
ard D. 1996a. Introduction to wildland fire—second edi-
tion. NY: John Wiley and Sons. 769 p.


Annotation: See annotation in section I.A, page 6.


Strohmaier, David J. 2000. The ethics of prescribed fire:
a notable silence. Ecological Restoration. 18(1): 5–9.


Annotation: This brief paper asserts that ethical concerns
are not adequately considered in planning prescribed fires.
The primary goal of many prescribed fires—to restore eco-
system structure and function—exemplifies a valuing of
“ecological wholes,” and is ethically justified. However,
Strohmaier raises the concern that ecological wholes are
not the only ethical concern associated with prescribed fire,
and that harm to individuals can result from an overem-
phasis on wholes. The author points out that prescribed
burn plans generally consider animal mortality as nominal
from a population perspective and take few measures to
minimize harm to individual animals. If the lives of indi-
vidual animals were better taken into account during the
planning process, it might be possible to reduce, if not
eliminate, harm to individuals caused by prescribed fire.
The emphasis on wholes such as populations, species, and
ecological processes should be tempered by consideration
of individuals.


Tomascak, Walt. 1991. Improving a prescribed natural
fire program: the Northern Region’s approach. Fire
Management Notes. 52(4): 6–8.


Annotation: This brief paper discusses revisions to Forest
Service management practices for prescribed natural fire
following the intense fires of 1988. Instead of requiring
fire management decisions to occur rapidly with little docu-
mentation and contingency planning, the revised approach
initiated a two-stage process involving an initial assess-
ment and a detailed burn plan. Required components of a
burn plan included an analysis of fire growth potential in
light of weather projections, an assessment of the social
and environmental impacts of the fire, and designation of
a Maximum Allowable Perimeter for the fire. After outlin-
ing the new planning structure, Tomascak discusses the
revised program’s funding mechanisms and describes the
challenges that emerged 2 years after implementation. Al-
though wildland fire management has undergone further
changes since this paper was written, the challenges and
lessons Tomascak discusses may offer perspective on the
evolution of fire management and insight into issues that
persist today.


Whelan, Robert J. 1995b. Fire and management. In:
Whelan, Robert J. The ecology of fire. NY: Cambridge
University Press: 294–308.


Annotation: See annotation in section I.A, page 6.


2. Monitoring and Evaluating Fire
Restoration


Boucher, Paul F.; Moody, Ronald D. 1998. The histori-
cal role of fire and ecosystem management of fires: Gila
National Forest, New Mexico. In: Pruden, Teresa L.;
Brennan, Leonard A., eds. Fire in ecosystem management:
shifting the paradigm from suppression to prescription;
1996 May 7–10; Boise, ID. Tall Timbers Fire Ecology
Conference Proceedings, No. 20. Tallahassee, FL: Tall Tim-
bers Research Station: 374–379.


Annotation:  This paper discusses the history and evolu-
tion of fire management on the New Mexico’s Gila Na-
tional Forest, where the Forest Service developed one of
its first prescribed natural fire (PNF) programs. The au-
thors describe the PNF program as an effort to reverse land-
scape changes that resulted from fire suppression and
livestock grazing. Wilderness areas, which make up more
than 20 percent of the Forest, served as an important source
of baseline information in developing fire management
plans, because these areas suffered fewer changes from fire
suppression due to their remoteness. Boucher and Moody
outline the agency’s experience in restoring fire to the Gila,
emphasizing the importance of public education, under-
standing and support. The roles of environmental laws,
public response to smoke, and the fire classification sys-
tem (wildfire versus PNF) are also discussed, and the pro-
gram as a whole is evaluated.


Bradley, Anne F.; Arno, Stephen F. 1991. Using a fire
regime classification to evaluate the effectiveness of the
fire management program in the Selway-Bitterroot
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Wilderness. In: Andrews, Patricia L.; Potts, Donald F., eds.
Proceedings of the eleventh conference on fire and forest
meteorology. Bethesda, MD: Society of American Forest-
ers: 308–312.


Annotation:  This brief paper describes a method for evalu-
ating the success of a natural fire program in the Selway-
Bitterroot Wilderness. Bradley and Arno describe a program
evaluation technique that compares fire regimes since pro-
gram implementation to pre-1935 fire regimes, which were
unaffected by fire suppression. The approach uses aerial
photographs and managers’ recollections of past fires to
reconstruct burned acreage and fire severity. Because com-
plete and accurate information is hard to obtain using these
methods, the authors recommend better documentation of
prescribed natural fires and include a sample form for keep-
ing fire records.


Brown, James K.; Arno, Stephen F.; Barrett, Stephen
W.; Menakis, James P. 1994. Comparing the prescribed
natural fire program with presettlement fires in the
Selway-Bitterroot Wilderness. International Journal of
Wildland Fire. 4(3): 157–168.


Annotation:  See annotation in section I.C.2, page 11.


Caprio, Anthony C.; Graber, David M. 2000. Returning
fire to the mountains: can we successfully restore the eco-
logical role of pre-European fire regimes to the Sierra
Nevada? In: Cole, David N.; McCool, Stephen F.; Borrie,
William T.; O’Loughlin, Jennifer, comps. Proceedings: Wil-
derness science in a time of change—Volume 5: wilderness
ecosystems, threats, and management; 1999 May 23–27;
Missoula, MT. Proc. RMRS-P-15-VOL-5. Ogden, UT: U.S.
Department of Agriculture, Forest Service, Rocky Mountain
Research Station: 233–241.


Annotation:  In this study, Caprio and Graber used two
techniques to evaluate fire management in Sequoia and
King’s Canyon National Parks. First, they reconstructed
annual burn area for the pre-European settlement era us-
ing mean and maximum fire return intervals from tree ring
analyses dating back to 1700. These estimated burn areas
then were compared to areas burned during the 20th cen-
tury. Second, Caprio and Graber calculated the Fire Re-
turn Interval Departure for different vegetation types,
comparing the time since last fire to the maximum aver-
age fire return interval calculated from historical records.
Results were used to compare fire patterns during the
presettlement era, under fire suppression, and since rein-
troduction of fire in the late 1960s. The article discusses
strengths and weaknesses of the two evaluation methods
and identifies areas for additional research. Finally, the
authors discuss social, political, logistical, and epistemo-
logical factors that constrain restoration of fire as a natural
process.


Keifer, MaryBeth; Stephenson, Nathan L.; Manley, Jeff.
2000. Prescribed fire as the minimum tool for wilder-
ness forest and fire regime restoration: a case study from
the Sierra Nevada, California. In: Cole, David N.;
McCool, Stephen F.; Borrie, William T.; O’Loughlin, Jen-
nifer, comps. Wilderness science in a time of change con-
ference—Volume 5: wilderness ecosystems, threats, and
management; 1999 May 23–27; Missoula, MT. Proc.


RMRS-P-15-VOL-5. Ogden, UT: U.S. Department of Ag-
riculture, Forest Service, Rocky Mountain Research Sta-
tion: 266–269.


Annotation:  In this short paper, Keifer and others describe
monitoring following prescribed burning for fire and for-
est restoration in Sequoia and Kings Canyon National Parks.
Using multiple historical data sources, targets for forest
stand structure were developed for the parks. The authors
then compared stand densities before and after prescribed
burns to these targets, in order to evaluate the effective-
ness of the fire management program in restoring pre-Eu-
ropean settlement conditions. The utility of this simple
monitoring approach is discussed, as are additional indi-
cators such as recruitment of key tree species.


Miller, Carol; Urban, Dean L. 2000. Modeling the ef-
fects of fire management alternatives on Sierra Nevada
mixed-conifer forests. Ecological Applications.
10(1): 85–94.


Annotation:  The authors used a simulation model to in-
vestigate three strategies for restoring fire to forests in the
Sierra Nevada: harvest, prescribed fire, and natural fire.
All three treatments were effective in restoring pre-sup-
pression basal area and forest composition. However, pre-
scribed fire and natural fire acted more slowly than harvest.
The paper may be useful to managers interested in model-
ing alternative fire treatments for wildland restoration.
Limitations of this model, and models generally, are also
discussed. Changes in ignition frequency and fire spread
due to increased grazing and cessation of Native American
burning, for example, may be important factors influenc-
ing fire patterns and forest structure today. However, these
variables were not included in the model.


Parsons, David J. 1990. Restoring fire to the Sierra Ne-
vada mixed conifer forest: reconciling science, policy,
and practicality. In: Hughes, H. G.; Bonnicksen, T. M.,
eds. Proceedings of the first annual meeting of the Society
for Ecological Restoration; [Date of conference unknown];
Madison, WI. University of Wisconsin, Madison: 271–279.


Annotation:  This paper discusses fire restoration in mixed
conifer forests of Sequoia and Kings Canyon National
Parks, with a focus on defining goals and evaluating pro-
gram success. Goals for fire management in Sequoia and
Kings Canyon embrace the broader Park Service goal of
maintaining natural ecosystems, though striving toward
“naturalness” is both conceptually ambiguous and techni-
cally challenging. Managers, however, must inevitably act
with incomplete knowledge, balancing multiple factors
such as policy, cost, and practicality. In restoring fire to
the Sierra Nevada, ecological process goals were favored
over restoring forest structure. Within the broad goal of
restoring ecological processes, specific techniques have
changed over time. When prescribed burning began in the
late 1960s, uniform, high-intensity fires were the norm.
More recently, prescribed burning has shifted to patchier,
mixed-intensity fires. To refine and improve goals and tech-
niques over time, additional fire research is needed and
criteria for evaluating success are key.


Parsons, David J.; Botti, Stephen J. 1996. Restoration
of fire in National Parks. In: Hardy, Colin C.; Arno,
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Stephen F., eds. The use of fire in forest restoration. Gen.
Tech. Rep. INT-GTR-341. Ogden, UT: U.S. Department
of Agriculture, Forest Service, Intermountain Research
Station: 29–31.


Annotation:  See annotation in section II.A, page 18.


Parsons, David J.; Landres, Peter B. 1998. Restoring
natural fire to wilderness: how are we doing? In: Pruden,
Teresa L.; Brennan, Leonard A., eds. Fire in ecosystem
management: shifting the paradigm from suppression to
prescription; 1996 May 7–10; Boise, ID. Tall Timbers Fire
Ecology Conference Proceedings No. 20. Tallahassee, FL:
Tall Timbers Research Station: 366–373.


Annotation:  See annotation in section II.A, page 18.


Saveland, James M. 1986. Wilderness fire economics:
the Frank Church-River of No Return Wilderness. In:
Lucas, R. C., ed. Proceedings: national wilderness research
conference: issues, state-of-knowledge, future directions;
1985 July 23–26; Fort Collins, CO. Gen. Tech. Rep. INT-
220. Ogden, UT: U.S. Department of Agriculture, Forest
Service, Intermountain Research Station: 39–48.


Annotation:  See annotation in section II.D.3, page 27.


Stephenson, Nathan L. 1999. Reference conditions for
giant sequoia restoration: structure, process, and pre-
cision. Ecological Applications. 9(4): 1253–1265.


Annotation:  Knowledge of reference conditions has played
a key in fire restoration to the Sierra Nevada National Parks.
However even in the well-studied sequoia forest ecosys-
tem, we lack complete knowledge about past forest struc-
ture. Understanding of past fire regimes is somewhat better,
though still imperfect. Uncertainty about past conditions
and the interactions between forest structure and distur-
bance processes has sparked debate over fire restoration
methods, with some scientists (“process restorationists”)
recommending that reintroducing fire is sufficient to re-
store natural processes and conditions while others (“struc-
tural restorationists”) assert that mechanical thinning should
precede fire restoration. The author argues that mechani-
cal techniques may not be necessary to restore the Sierra
Nevada sequoia groves. However, a number of caveats are
discussed, including the fact that process-based restora-
tion may not be sufficient to restore all forest ecosystems.


Taylor, A. H. 2000. Fire regimes and forest changes in
mid and upper montane forests of southern Cascades,
Lassen Volcanic Park, California, U.S.A. Journal of Bio-
geography. 27: 87–104.


Annotation:  See annotation in section I.C.2, page 12.


van Wagtendonk, Jan W. 1996. Use of a deterministic
fire growth model test fuel treatments. In: Sierra Nevada
Ecosystem Project: Final report to Congress, Vol. II, As-
sessments and scientific basis for management options.
Davis: University of California, Centers for Water and
Wildland Resources: 1155–1165.


Annotation:  This paper reports on the effectiveness of dif-
ferent strategies for reducing fuels in areas affected by fire
suppression. Using simulation models, van Wagtendonk
investigated the effects of different types of fuels treat-
ments on fire spread and intensity. Prescribed burning was


most effective in reducing rate of spread, fireline intensity,
flame length, and heat per unit area, whereas overstory
thinning increased spread rate, flame length and intensity
relative to the control. The effects of understory fuel re-
moval depended on the nature of the treatment (cut-and-
scatter versus pile-and-burn). The author also examined
fuel break effectiveness, finding that fuel breaks are insuf-
ficient to control fires in the absence of other fuel treat-
ments. This study used the model FARSITE, with a number
of simplifying assumptions. Improved site-specific infor-
mation, particularly spatially accurate fuels data, would
improve modeling accuracy and better predict the conse-
quences of different management strategies.


D. Considerations and Constraints on
Restoring Wilderness Fire


Although many ecologists and land managers recognize
fire’s pivotal role in maintaining natural ecological pro-
cesses, wilderness fire restoration remains contentious, and
managers must consider numerous factors in restoration
planning. The papers in this section highlight a number of
the legal, social, political, and economic issues associated
with wilderness fire management. In the legal realm, the
Wilderness Act, the Clean Water Act, the Clean Air Act,
the Endangered Species Act, and the National Historic Pres-
ervation Act all shape fire planning. The social perception
of fire and its associated risks, as well as the costs of dif-
ferent fire management strategies, also should be taken into
account.


1. Legal


Bryan, Dana C., ed. 1997. Conference proceedings: en-
vironmental regulation and prescribed fire: legal and
social challenges; Tampa Airport Hilton at MetroCenter,
Tampa, FL; 1995 March 14–17; Tallahassee, FL: Center
for Professional Development, Florida State University. 246
p. Available: Division of Forestry, Florida Department of
Agriculture and Consumer Services, 3125 Conner Boule-
vard, Tallahassee, FL 32399-1650.


Annotation:  This proceedings examines the legal and so-
cial constraints on prescribed fire. Papers include assess-
ments of numerous key environmental laws—the Clean Air
Act, Clean Water Act, Wilderness Act, Endangered Spe-
cies Act, and others—in relation to management-ignited
fire. In addition, a number of authors discuss legal liability
for damage associated with prescribed fire and the impli-
cations of liability for planning and management. Finally,
social aspects of prescribed fire (for example, public ac-
ceptability) are addressed. A number of papers contained
in the proceedings are annotated below.


Bunnell, David L. 1997. Prescribed fire consideration
and the Wilderness Act. In: Bryan, Dana C., ed. Confer-
ence proceedings: environmental regulation and prescribed
fire: legal and social challenges; 1995 March 14-17; Tampa
Airport Hilton at MetroCenter, Tampa, FL. Tallahassee,
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FL: Florida State University, Center for Professional De-
velopment: 64–73.


Annotation:  In this paper, Bunnell discusses the contested
implications of the Wilderness Act for fire management,
discussing ambiguities in the language of the law. Addi-
tionally, numerous constraints on prescribed fire in wil-
derness are discussed, including those stemming from
environmental laws and from risks to recreational oppor-
tunities, structures, and endangered species. Bunnell pro-
vides an example from the Bob Marshall Wilderness,
showing how negotiation of prescribed natural fire bound-
aries must take multiple factors (for example, recreation,
cultural resources) into account. The author concludes that
wilderness fire management requires a holistic approach
where many considerations, including long-term effects,
play a role in decisionmaking.


Core, John E. 1997. Air quality regulations: treatment
of emissions from wildfires vs. prescribed fires. In: Bryan,
D. C., ed. Conference proceedings: environmental regula-
tion and prescribed fire: legal and social challenges; 1995
March 14–17; Tampa Airport Hilton at MetroCenter,
Tampa, FL. Tallahassee, FL: Florida State University, Cen-
ter for Professional Development: 53–62.


Annotation:  Restoration of wilderness fire relies on wild-
land fire and management-ignited prescribed fire, both of
which emit particulate and gaseous air pollutants regulated
by the Clean Air Act. This paper discusses fire-generated
emissions in the context of air quality regulations and con-
trol measures. Core identifies key issues surrounding smoke
policies, including the classification of fire-generated pol-
lution as anthropogenic versus natural, and the integration
of wildland fire emissions into state-level air planning.


Knopp, Christopher M. 1995. Impacts of the Clean
Water Act on prescribed fire in the western United
States. In: Bryan, D. C., ed. Conference proceedings: en-
vironmental regulation and prescribed fire: legal and so-
cial challenges; 1995 March 14–17; Tampa Airport Hilton
at MetroCenter, Tampa, FL. Tallahassee, FL: Florida State
University, Center for Professional Development: 100–104.


Annotation:  This short paper briefly explains the struc-
ture of the Clean Water Act (CWA) and its relevance to
prescribed fire. Prescribed fire falls under the CWA due to
increased erosion that can occur in burned areas where less
live vegetation exists to protect the soil. Because erosion
is a spatially diffuse process, it is regulated under the
nonpoint source provisions of the CWA. The paper dis-
cusses nonpoint source control regulations for waters un-
der different levels of protection and emphasizes the
necessity of designating and monitoring Best Management
Practices to control the effects of fire on water quality.


Knudsen, Gary D. 1995. Overview of cultural resources
act requirements (overview of heritage resources and pre-
scribed fire). In: Bryan, D. C., ed. Conference proceedings:
environmental regulation and prescribed fire: legal and social
challenges; 1995 March 14–17; Tampa Airport Hilton at
MetroCenter, Tampa, FL. Tallahassee, FL: Florida State
University, Center for Professional Development: 105–112.


Annotation:  Many protected areas, particularly National
Parks and monuments, contain archaeological or historic


management activities. This paper explains how heritage
resource management can be compatible with prescribed
fire and discusses both the potential positive and negative
effects of prescribed fire on historic resources. In addition,
the author outlines the planning process under the National
Historic Preservation Act and suggests that careful fire plan-
ning can benefit both ecological and cultural resources.


LaRosa, Anne Marie; Floyd, M. Lisa. 1995. Predicting
fire effects on rare plant taxa: a management perspec-
tive. In: Brown, James K.; Mutch, Robert W.; Spoon,
Charles W.; Wakimoto, Ronald H., tech. coords. 1995. Pro-
ceedings: symposium on fire in wilderness and park man-
agement; 1993 March 30–April 1; Missoula, MT. Gen.
Tech. Rep. INT-GTR-320. Ogden, UT: U.S. Department
of Agriculture, Forest Service, Intermountain Research
Station: 83–88.


Annotation:  This paper discusses the relationship between
rare plant protection and fire management in protected ar-
eas. The Endangered Species Act obligates Federal agen-
cies to protect threatened and endangered species. However,
in some cases this mandate may conflict with wilderness
management goals such as fire restoration. The authors
suggest that risk analyses for sensitive plant species can
assist in balancing the goals of fire management and
biodiversity protection. LaRosa and Floyd identify data and
information needs for such analyses, then provide two ex-
amples (from Colorado’s Mesa Verde National Park and
Arizona’s Buenos Aires National Wildlife Refuge) to show
how ecological information can help clarify risks and im-
prove fire risk management for endangered species.


Procter, Trent. 1995. Working to make the Clean Air
Act and prescribed burning compatible. In: Weise, David
R.; Martin, Robert E., tech. coords. The Biswell sympo-
sium: fire issues and solutions in urban interface and wild-
land ecosystems; 1994 February 15–17; Walnut Creek, CA.
Gen. Tech. Rep. PSW-GTR-158. Albany, CA: U.S. Depart-
ment of Agriculture, Forest Service, Pacific Southwest
Research Station: 125–128.


Annotation:  This short paper outlines the history of the
Clean Air Act of 1963 and describes the relationship be-
tween the 1990 amendments to the act and prescribed fire.
The authors identify four categories relevant to prescribed
fire management: particulate matter (PM10) standards, con-
formity with state-level plans, air toxics, and visibility.
Additionally, the paper points out six solutions to conflicts
between air quality and the use of fire to maintain ecosys-
tem health. These solutions primarily focus on communi-
cation and coordinated planning. Although written with a
focus on California, the paper contains background and
recommendations that should be relevant to fire managers
nationwide.


White, David H. 1991. Legal implications associated with
use and control of fire as a management practice. In:
High intensity fire in wildlands: management challenges
and options; 1989 May 18–21; Tallahassee, FL. Tall Tim-
bers Fire Conference Proceedings No. 17. Tallahassee, FL:
Tall Timbers Research Station: 375–384.


Annotation:  This paper offers a brief overview of legal
issues associated with fire management, with an emphasis
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on liability. Legal liability for fire today generally requires
negligence to be proved. However, some states have insti-
tuted safety laws that reverse the burden of proof. In this
case, the defendant must show that “due care” was exer-
cised to avoid liability. In the latter part of the paper, the
author discusses the potential for a positive obligation to
use management-ignited fires to reduce fire hazard or pro-
tect endangered species. This article contains information
relevant to the management of fire at wilderness bound-
aries.


2. Social and Political


Beebe, Grant S.; Omi, Philip N. 1993. Wildland burn-
ing: the perception of risk. Journal of Forestry. 91(9):
19–24.


Annotation:  See annotation in section II.E, page 28.


Bright, Alan D. 1995. Influencing public attitudes to-
ward prescribed fire policies. In: Bryan, D. C., ed. Con-
ference proceedings: environmental regulation and
prescribed fire: legal and social challenges; 1995 March
14–17; Tampa Airport Hilton at MetroCenter, Tampa, FL.
Tallahassee, FL: Florida State University, Center for Pro-
fessional Development: 147–154.


Annotation:  In the years following the 1988 fires in
Yellowstone National Park, a number of studies examined
changes in public attitudes toward prescribed fire. Few differ-
ences were found between surveys immediately after the fire
and those conducted 5 to 6 years later. Bright suggests that
greater shifts in public opinion might be realized through per-
suasive communication by land managers. A variety of fac-
tors influence the effectiveness of communication, including
audience understanding, repetition, relevance, and prior knowl-
edge. Bright discusses these and other factors, providing spe-
cific recommendations to managers seeking to influence public
sentiment about prescribed fire.


Brown, James K.; Bradshaw, Larry S. 1994. Compari-
sons of particulate emissions and smoke impacts from
presettlement, full suppression, and prescribed natural
fire periods in the Selway-Bitterroot Wilderness. Inter-
national Journal of Wildland Fire. 4(3): 143–155.


Annotation:  This study compares smoke and particulate
emissions from the Selway-Bitterrroot Wilderness under dif-
ferent fire management regimes. Using historical and eco-
logical data, the authors estimated fire area, particulate
emissions, and valley smoke events in both presettlement and
recent times. Area burned annually was greater during the
presettlement period than in recent decades, and particulate
emissions were slightly higher. The study results suggest that
fires generated more smoke during the presettlement era than
in recent times. However, recent fires produced a greater
amount of smoke per hectare. The implications of these find-
ings for wilderness fire management are briefly discussed.


Bunnell, David L. 1997. Prescribed fire consideration
and the Wilderness Act. In: Bryan, D. C., ed. Conference
proceedings: environmental regulation and prescribed fire:
legal and social challenges; 1995 March 14–17; Tampa
Airport Hilton at MetroCenter, Tampa, FL. Tallahassee,


FL: Florida State University, Center for Professional De-
velopment: 64–73.


Annotation:  See annotation in section II.D.1, page 24.


Caprio, Anthony C.; Graber, David M. 2000. Returning
fire to the mountains: can we successfully restore the eco-
logical role of pre-European fire regimes to the Sierra
Nevada? In: Cole, David N.; McCool, Stephen F.; Borrie,
William T.; O’Loughlin, Jennifer, comps. Proceedings: Wil-
derness science in a time of change—Volume 5: wilderness
ecosystems, threats, and management; 1999 May 23–27;
Missoula, MT. Proc. RMRS-P-15-VOL-5. Ogden, UT: U.S.
Department of Agriculture, Forest Service, Rocky Mountain
Research Station: 233–241.


Annotation:  See annotation in section II.C.2, page 23.


Manfredo, Michael J.; Fishbein, Martin; Haas, Glenn
E.; Watson, Alan E. 1990. Attitudes toward prescribed
fire policies. Journal of Forestry. 88(7): 19–23.


Annotation:  This study examined public attitudes and be-
liefs about “controlled burn” fire policies in the wake of
the 1988 fires in Yellowstone National Park. Manfredo and
others surveyed citizens from across the United States, and
analyzed survey results on national (all states but Montana
and Wyoming) and regional (Montana and Wyoming)
scales. The regional population slightly favored controlled
burning, while the national population split on the issue.
Attitudes toward controlled burning correlated with beliefs
about the consequences of prescribed burning, and those
who favored controlled burning tended to be better informed
about its ecological effects. The implications of these re-
sults for management and public education are discussed.


McCool, Stephen F.; Stankey, George H. 1986. Visitor
attitudes toward wilderness fire management policy—
1971–84. Res. Pap. INT-357. Ogden, UT: U.S. Department
of Agriculture, Forest Service, Rocky Mountain Research
Station. 7 p.


Annotation:  In this study, the authors surveyed wilder-
ness visitors’ knowledge of and attitudes toward fire and
compared survey results to the results of a similar survey
13 years earlier (in 1971). Knowledge of fire effects was
greater in 1984 than in 1971, and participants in the later
survey held more favorable views toward natural fire man-
agement than their earlier counterparts, the majority of
whom favored fire suppression. The paper also explores
justifications for survey respondents’ attitudes toward fire
and discusses the relationship between knowledge, atti-
tudes, and public education.


Plevel, Steve R. 1997. Fire policy at the wildland-urban
interface. Journal of Forestry. 95(10): 12–17.


Annotation:  Based on a literature review and three case stud-
ies, Plevel discusses policymaking for fire at the wildland-
urban interface. Although the author asserts that policymaking
responsibility lies largely with local governments, he also
points out that wildland fires often cross administrative bound-
aries and require involvement of multiple institutions. The
article offers insight into the urban side of wildland fire man-
agement and may help Federal agencies identify opportuni-
ties to coordinate with local governments in managing the
risks posed by wilderness fire.
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Procter, Trent. 1995. Working to make the Clean Air
Act and prescribed burning compatible. In: Weise, David
R.; Martin, Robert E., tech. coords. The Biswell sympo-
sium: fire issues and solutions in urban interface and wild-
land ecosystems; 1994 February 15–17; Walnut Creek, CA.
Gen. Tech. Rep. PSW-GTR-158. Albany, CA: U.S. Depart-
ment of Agriculture, Forest Service, Pacific Southwest
Research Station: 125–128.


Annotation:  See annotation in section II.D.1, page 25.


Smith, Conrad. 1991. Yellowstone media myths: print
and television coverage of the 1988 fires. In: Nodvin,
Stephen C.; Waldrop, Thomas A., eds. Fire and the envi-
ronment: ecological and cultural perspectives: proceedings
of an international symposium; 1990 March 20–24; Knox-
ville, TN. Gen. Tech. Rep. SE-69. Asheville, NC: U.S.
Department of Agriculture, Forest Service, Southeastern
Forest Experiment Station: 321–327.


Annotation:  Smith examines the media coverage surround-
ing the famed “fires of ‘88” in Yellowstone National Park.
The stories in national and local newspapers, as well as on
national television networks, were analyzed and compared,
showing that coverage differed among sources and loca-
tions. Factual errors were not uncommon in reporting on
the fires, and some of these inaccuracies reinforced exist-
ing myths about fire management and fire effects. Much
of the confusion in the press surrounded the Park Service’s
natural fire policy and its role in the Yellowstone fires. The
study illustrates the challenges fire managers may face in
communicating with media and consequently, in provid-
ing accurate information to the public.


Taylor, Jonathan G.; Mutch, Robert W. 1986. Fire in
wilderness: public knowledge, acceptance, and percep-
tions. In: Lucas, R. C., ed. Proceedings: national wilder-
ness research conference: issues, state-of-knowledge, future
directions; 1985 July 23–26; Fort Collins, CO. Gen. Tech.
Rep. INT-220. Ogden, UT: U.S. Department of Agriculture,
Forest Service, Intermountain Research Station: 49–59.


Annotation:  This article reviews a number of studies on
public knowledge and perceptions of wilderness fire. Sur-
veys show that public acceptance of fire tends to increase
with knowledge, particularly of the beneficial effects of
fire. Additionally, public information and education mate-
rials can be effective in changing people’s understanding
of and attitudes toward fire. Taylor and Mutch point out
that public awareness of fire’s beneficial effects appears to
have increased, but in some areas (for example, animal
mortality), public knowledge is limited or inaccurate. The
authors stress that an individual’s general attitudes toward
fire (in principle) may not match with his/her personal re-
action to fire (in practice), and that managers need to be
aware of this disjunction. Additionally, education should
be bi-directional, with managers informing the public but
also learning from the public through surveys and other
assessments.


3. Economic


Botti, Stephen J. 1999. The National Park Service wild-
land fire management program. In: Gonzalez-Caban,


Armando; Omi, Philip N., tech. coords. Proceedings of the
symposium on fire economics, planning, and policy: bot-
tom lines; 1999 April 5–9; San Diego, CA. Gen. Tech. Rep.
PSW-GTR-173. Albany, CA: U.S. Department of Agricul-
ture, Forest Service, Pacific Southwest Research Station:
7–14.


Annotation:  This paper provides an overview of the Na-
tional Park Service fire management program and its eco-
nomics. Botti emphasizes the need to evaluate the cost
effectiveness of Park Service fire programs with respect to
the parks’ fire management goals. These goals emphasize
restoring and maintaining the natural role of fire while pro-
tecting against unwanted wildland fires that endanger lives,
structures, or other resources such as critical habitat for
endangered species. Because of their unique values, parks
and protected areas demand different types of economic
analyses than commodity-production lands. Botti identi-
fies the three areas of fire management expenditures in the
Park Service—readiness and program management, fuels
management and prescribed fire, and wildland fire re-
sponse—and describes the Park Service’s approach to
evaluating fire program effectiveness.


Childers, Christian A.; Piirto, Douglas D. 1991. Cost-
effective wilderness fire management: a case study in
southern California. In: Nodvin, Stephen C.; Waldrop,
Thomas A., eds. 1991. Fire and the environment: ecologi-
cal and cultural perspectives: proceedings of an interna-
tional symposium; 1990 March 20–24; Knoxville, TN. Gen.
Tech. Rep. SE-69. Asheville, NC: U.S. Department of Ag-
riculture, Forest Service, Southeast Forest Experiment Sta-
tion: 179–185.


Annotation:  This paper uses an economic analysis to as-
sess alternative strategies for managing fire in southern
California’s Dick Smith and San Rafael Wilderness Areas.
Different fire management alternatives are evaluated based
on their ability to promote a natural fire regime while mini-
mizing costs. Results suggest that containment may be more
effective than full suppression in achieving the desired
objective. Problems in assigning economic values to wil-
derness are also discussed.


Saveland, James M. 1986. Wilderness fire economics:
the Frank Church-River of No Return Wilderness. In:
Lucas, R. C., ed. Proceedings: National wilderness research
conference: issues, state-of-knowledge, future directions;
1985 July 23–26; Fort Collins, CO. Gen. Tech. Rep. INT-
220. Ogden, UT: U.S. Department of Agriculture, Forest
Service, Intermountain Research Station: 39–48.


Annotation:  This article provides a comparative analysis
of four fire management options for the Frank Church-River
of No Return Wilderness (FCRNRW) in central Idaho. Both
economic and resource costs and benefits of fire manage-
ment are considered under alternatives ranging from full
suppression to a strategy that incorporates both natural and
human-ignited prescribed fires. In this paper, the wilder-
ness resource costs and benefits are gauged by how closely
the area burned under a particular management scheme
matches the historical fire regime. Economic cost estimates
are based on costs of fire suppression, fire monitoring, and
administration of prescribed burns from the FCRNRW and
other similar wilderness areas. After presenting the results
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of his analysis, the author places the results into a
decisionmaking context that incorporates risk.


E. Managing Risk


Restoring fire to wilderness entails risks—to natural
resources, public and private property, and even human life.
The articles in this section discuss the perception and man-
agement of risks related to wildland fire. Both managers
and the public deal with fire risk, but generally from dif-
ferent perspectives. Beebe and Omi (1993) and Gardner
and others (1987) report on public perceptions of risk and
describe management approaches in response to public
concerns. Cortner and others (1990) examine Forest Ser-
vice managers’ perceptions of risk. Other papers address
legal liabilities associated with fire (Stanton 1995; White
1991) and Geographic Information Systems approaches to
modeling and visualizing fire-related risks at landscape
scales (Miller and others 2000; Sampson and others 2000).


Beebe, Grant S.; Omi, Philip N. 1993. Wildland burn-
ing: the perception of risk. Journal of Forestry. 91(9):
19–24.


Annotation:  The academic literature gives little attention
to wildland fire as a natural hazard, according to the au-
thors, who here apply risk and natural hazard research to
fire management issues. This paper discusses the challenges
faced by managers seeking both to allow fire as a natural
process and to minimize harm to the public. Patterns in
public risk perception and response—such as the tendency
to wait for an event to occur rather than take preventative
measures—are discussed. Public perceptions of risk can
be shaped strongly by media coverage, which tends to high-
light dramatic and spectacular risks rather than longer-term,
but similarly dangerous threats. Communication with the
public can play an important role in increasing awareness
and facilitating democratic participation in decisionmaking
about fire risks and their management.


Cortner, Hanna J.; Taylor, Jonathan G.; Carpenter,
Edwin H.; Cleaves, David A. 1990. Factors influencing
Forest Service fire managers’ risk behavior. Forest Sci-
ence. 36(3): 531–548.


Annotation:  This study used a mail survey to investigate
fire managers’ responses to different types and levels of
risk in a variety of fire scenarios. The survey separately
considered decisions relating to escaped wildfires, pre-
scribed burning, and long-range planning for fire budgets.
Managers’ responses were complex and varied from re-
gion to region and under different conditions. Safety and
risk to timber and wildlife habitat ranked high among the
factors that managers took into consideration. Official
policy and the possibility of reprimand from a supervisor
ranked much lower. The article concludes by discussing
the survey’s implications for changing managers’ fire man-
agement behavior.


Gardner, Philip D.; Cortner, Hanna J.; Widaman, Keith.
1987. The risk perceptions and policy response toward


wildland fire hazards by urban homeowners. Landscape
and Urban Planning. 14: 163–172.


Annotation:  In this study, the authors examined how
homeowners’ perceptions of fire risk related to policy pref-
erences regarding fire. Gardner and others describe three
general possibilities for reducing property losses to fire:
(1) modifying landscape characteristics, (2) changing build-
ing design, and (3) minimizing the human exposure to fire
(for example, via residential zoning). The responses of two
southern California communities—one which recently ex-
perienced fire, and the other which was unaffected by fire—
are discussed. High initial awareness of fire risk correlated
with high later awareness, although some residents of fire-
affected communities felt it unlikely that fire would re-
turn. Homeowners’ preferences for “technological fixes”
over measures such as zoning are discussed in light of their
wildland management implications.


Miller, Carol; Landres, Peter B.; Alaback, Paul B. 2000.
Evaluating risks and benefits of wildland fire at land-
scape scales. In: Neuenschwander, L. F.; Ryan, K. C., tech.
eds. Proceedings of crossing the millennium: integrating
spatial technologies and ecological principles for a new
age in fire management; Moscow, ID: University of Idaho:
78–87.


Annotation:  In this paper, Miller and others describe a
GIS-based, landscape model for evaluating fire risks and
benefits. The model uses the probability of fire occurrence,
the expected fire severity, and the social and ecological
values associated with fire to generate maps showing fire
risks and benefits across the landscape. These maps can
assist managers in selecting and prioritizing fire manage-
ment strategies based on landscape characteristics and so-
cial values. For example, in an area where risks associated
with fire are minimal and the benefits high, the use of wild-
land fire may be appropriate to restore natural processes.
In the opposite situation, a different tool might be used to
mitigate risks while retaining ecosystem integrity. The pa-
per describes model outcomes for the Selway-Bitterroot
Ecosystem of Idaho and Montana and explains how model
results can be applied to management.


Sampson, R. Neil; Atkinson, R. Dwight; Lewis, Joe W.
2000. Mapping wildfire hazards and risks. [Co-published
simultaneously as Journal of Sustainable Forestry, volume
11, numbers 1/2 2000.] New York: Food Products Press.
328 p.


Annotation:  This volume reports the results of a scientific
workshop on wildfire hazards and risks, and though the
chapters focus on Colorado ecosystems, the approaches are
broadly relevant. The book’s chapters illustrate how Geo-
graphic Information Systems can be used to analyze fire
risks from both social and biophysical perspectives. On
the biophysical side, chapters consider the risks associated
with severe and large-scale fires, postfire erosion and sedi-
mentation, and changes in habitat for sensitive species.
Additionally, social and economic risks are considered, and
four chapters discuss the air quality risks and wildland fire.
The editors suggest that this volume can assist in strategic
planning for fire management and increase the efficiency
of fire-related spatial analyses.
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Stanton, Robert. 1995. Managing liability exposures
associated with prescribed fires. Natural Areas Journal.
15: 347–352.


Annotation:  This article discusses risk management for
prescribed fire in light of legal liability under the tort law.
Different types of liability and associated legal standards
are discussed, with specific examples of lawsuits related
to prescribed fire. Stanton identifies three major fire li-
ability issues: escaped fires, smoke-related damage, and
accidents involving fire personnel. In each area, the author
outlines the potential risks and methods for managing these
risks, asserting that risk management is ecologically pref-
erable to risk aversion, where prescribed fires are avoided
in order to prevent liability.


White, David H. 1991. Legal implications associated with
use and control of fire as a management practice. In:
High intensity fire in wildlands: management challenges
and options; 1989 May 18–21; Tallahassee, FL. Tall Tim-
bers Fire Conference Proceedings No. 17. Tallahassee, FL:
Tall Timbers Research Station: 375–384.


Annotation:  See annotation in section II.D.1, page 25.


F. Current Wilderness Fire Issues


The papers in this section touch on a number of current
issues and controversies in wilderness fire management.
Topics include fire policy, the challenges posed by fires
burning across administrative boundaries, the implications
of global climate change for fire management, and air qual-
ity issues associated with wildland fire. Because develop-
ment at the wildland-urban interface increasingly affects
fire management in wilderness, we have included a sec-
tion on fire at the wildland-urban interface. Also covered
is the issue of mechanical thinning to restore historic veg-
etation structure before reintroducing fire—a strategy that
many believe stretches the bounds of acceptable manipu-
lation in wilderness too far.


1. Policy and Management


Cole, David N. 1996. Ecological manipulation in wil-
derness—an emerging management dilemma. Interna-
tional Journal of Wilderness. 2(1): 15–19.


Annotation:  Cole discusses three different management
goals put forth in Wilderness Act: (1) to preserve lands in
“natural condition”; (2) to protect lands from human ma-
nipulation; and (3) to provide public benefits. The author
argues that wilderness management entails “[optimizing]
trade-offs between these three goals.” In the management
of fire, conflicts arise between preserving lands (goal 1)
and protecting them from human intervention (goal 2). Do
we intervene (for example, utilize management-ignited
fires) to preserve “naturalness”? Cole suggests that the best
solution may be a compromise between two extremes, and
argues that we need to differentiate acceptable from unac-


ceptable restorations in wilderness. Potential criteria for
appropriate restoration are discussed.


Czech, Brian. 1996. Challenges to establishing and
implementing sound natural fire policy. Renewable Re-
sources Journal. 14(2): 14–19.


Annotation:  Czech argues that we should abandon major fire
suppression efforts and restore natural fire regimes, based on
ecological, practical, and fiscal considerations. The article then
places this argument in a policy context, outlining the history
of fire management by the U.S. Forest Service, National Park
Service, Bureau of Land Management, and U.S. Fish and
Wildlife Service. Finally, 11 impediments to natural fire re-
gimes are discussed, ranging from political barriers to risks to
human health and property.


Kilgore, Bruce M. 1986. The role of fire in wilderness:
a state-of-the-knowledge review. In: Lucas, R. C., ed.
Proceedings: national wilderness research conference: is-
sues, state-of-knowledge, future directions; 1985 July 23–
26; Fort Collins, CO. Gen. Tech. Rep. INT-220. Ogden,
UT: U.S. Department of Agriculture, Forest Service, Inter-
mountain Research Station: 70–103.


Annotation:  See annotation in section I.A, page 6.


National Park Service; USDA Forest Service; Bureau
of Indian Affairs; U.S. Fish and Wildlife Service; Bu-
reau of Land Management. 1998. Wildland and pre-
scribed fire management policy: implementation
procedures and reference guide. Boise, ID: National Inter-
agency Fire Center. 81 p. For additional information, con-
tact: G. Thomas Zimmerman, tom_Zimmerman@nps.gov.


Annotation:  This guide outlines procedures for fire man-
agement under the 1995 Federal Wildland Fire Manage-
ment Policy and Program Review. It describes changes in
terminology associated with the 1995 policy and details
the three stages of a Wildland Fire Implementation Plan
(WFIP). Additionally, the guide explains the planning pro-
cess for prescribed fire. An appendix provides blank forms
for documenting the WFIP process and for assessing the
wildland fire situation. Throughout the document, flow-
charts, tables, and timelines assist in identifying key points
for wildland fire management.


Parsons, David J. 2000. The challenge of restoring natu-
ral fire to wilderness. In: Cole, David N.; McCool, Stephen
F.; Borrie, William T.; O’Loughlin, Jennifer, comps. Wil-
derness science in a time of change conference—Volume
5: wilderness ecosystems, threats, and management; 1999
May 23–27; Missoula, MT. Proc. RMRS-P-15-VOL-5.
Ogden, UT: U.S. Department of Agriculture, Forest Ser-
vice, Rocky Mountain Research Station: 276–282.


Annotation:  This paper outlines the history of fire man-
agement in parks and wilderness from the early 20th cen-
tury until the present. Fire suppression dominated until the
late 1960s, when Sequoia and Kings Canyon National Parks
and others began to reintroduce fire. However, the trend
toward fire restoration reversed after the fires of 1988, in
the wake of a national fire policy review. Parsons discusses
the role of natural and management-ignited fires since 1988
and presents choices for wilderness fire management in
the future.
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Parsons, David J. 1998–1999. The dilemma of wilder-
ness fire. Wilderness Watcher. 10(1): 12–13.


Annotation:  This short article asserts that fire is crucial to
wilderness preservation. However, fire suppression has
dominated and continues to dominate wilderness fire man-
agement. After briefly outlining fire management in the
National Park Service, Forest Service, Fish and Wildlife
Service, and Bureau of Land Management, the author dis-
cusses the consequences of continued suppression and iden-
tifies various options for managing wilderness fire.


U.S. Department of the Interior; U.S. Department of
Agriculture; Department of Energy; Department of
Defense; Department of Commerce; U.S. Environmen-
tal Protection Agency; Federal Emergency Management
Agency; National Association of State Foresters. 2001.
Review and update of the 1995 Federal Wildland Fire
Management Policy. Boise, ID: National Interagency Fire
Center. Available: National Interagency Fire Center, Attn:
External Affairs Office, 3833 South Development Avenue,
Boise, ID 83705-5354, (208) 387-5457 and http://
www.nifc.gov/fire_policy/index.html. 78 p.


Annotation:  This document replaces the 1995 Federal
Wildland Fire Policy and provides the foundation for fire
management on Federal public lands. The Review and
Update generally affirms the 1995 policy, but identifies a
few deficiencies in the original plan as well as problems
with its implementation. The policy recommends better
integration of fire management with existing land man-
agement plans, greater coordination among agencies with
fire management responsibilities, increased attention to fire
hazards at the wildland-urban interface, and better com-
munication with the public about the natural role of fire.
The document aims to provide a shared philosophical and
political foundation for wildland fire management across
the United States and to complement the National Fire Plan,
which focuses more on tactics and implementation.


Zimmerman, G. Thomas; Bunnell, David L. 2000. The
Federal Wildland Fire Policy: opportunities for wilder-
ness fire management. In: Cole, David N.; McCool,
Stephen F.; Borrie, William T.; O’Loughlin, Jennifer,
comps. Proceedings: wilderness science in a time of
change—Volume 5: wilderness ecosystems, threats, and
management; 1999 May 23–27; Missoula, MT. Proc.
RMRS-P-15-VOL-5. Ogden, UT: U.S. Department of Ag-
riculture, Forest Service, Rocky Mountain Research Sta-
tion: 288–298.


Annotation:  This paper summarizes and discusses the 1995
Federal fire policy and its implications for wilderness fire
management. The authors suggest that the 1995 policy
enables more integrated planning, provides greater flex-
ibility in funding, and offers more opportunities for the
use of prescribed fire in Forest Service Wilderness areas.
Based on an evaluation of the management of 1998 fires in
the Northern Rocky Mountains, it appears that the 1995
policy is positively affecting the number of fires managed
for resource benefits. The authors suggest that the new fire
classification system, where all wildland fires are “appro-
priately managed,” facilitates the use of a range of actions
and no longer dichotomously classifies fires as either “wild-
fire” (to be suppressed) or “prescribed natural fire” (al-


lowed to burn within specific bounds). The paper identi-
fies a range of strategies for managing wildland fire and
discusses the general conditions under which each is ap-
propriate. Finally, future needs, which include proactive
management, accommodation of uncertainty, and better
documentation of management actions and their results,
are identified.


2. Administrative Boundaries


Bunnell, David L.; Zimmerman, G. Thomas. 1998. Fire
management in the North Fork of the Flathead River,
Montana: an example of a fully integrated interagency
fire management program. In: Pruden, Teresa L.;
Brennan, Leonard A., eds. Fire in ecosystem management:
shifting the paradigm from suppression to prescription;
1996 May 7–10; Boise, ID. Tall Timbers Fire Ecology
Conference Proceedings, No. 20. Tallahassee, FL: Tall Tim-
bers Research Station: 274–279.


Annotation:  This paper describes how three resource man-
agement agencies, the National Park Service, U.S. Forest
Service, and Montana Department of State Lands, are work-
ing together to manage fire in and around Glacier National
Park. Despite differences in land management objectives,
the agencies developed coordinated fire response plans that
utilize multiple strategies: control, containment, confine-
ment, prescribed burning, and prescribed natural fire. The
authors illustrate the results of this integrated management
program using the 1994 fire season as an example.


Desmond, Jim. 1994. Interagency wilderness fire man-
agement. In: Weise, David R.; Martin, Robert E., tech.
coords. 1995. The Biswell symposium: fire issues and so-
lutions in urban interface and wildland ecosystems; 1994
February 15–17; Walnut Creek, CA. Gen. Tech. Rep. PSW-
GTR-158. Albany, CA: U.S. Department of Agriculture,
Forest Service, Pacific Southwest Research Station:
51–54.


Annotation:  This brief paper discusses coordination in
managing wilderness fire across agency boundaries, em-
phasizing communication as a central factor in success.
The process used to coordinate fire planning between Na-
tional Parks and Forest Service wilderness areas in the Si-
erra Nevada is described.


Landres, Peter B.; Marsh, Susan; Merigliano, Linda;
Ritter, Dan; Norman, Andy. 1998b. Boundary effects on
wilderness and other natural areas. In: Knight, Richard
L; Landres, Peter B., eds. Stewardship across boundaries.
Washington, DC: Island Press: 117–140.


Annotation:  This chapter discusses the ecological and so-
cial effects of boundaries on wilderness and natural areas
and uses fire management as an example to illustrate how
boundaries can alter ecological flows into and out of wil-
derness areas. Landres and others discuss the problems
caused by incongruities between ecological and adminis-
trative boundaries and the consequences of boundaries for
planning and management in wilderness. The chapter out-
lines two different models used in Federal wilderness man-
agement: the “wilderness separate” and the “wilderness
similar” approaches. In the first case, wilderness is treated
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as a discrete and different area and planning occurs sepa-
rately for wilderness and adjacent Federal lands. In the
latter case, wilderness is viewed on a continuum with other
lands and planning is integrated on a broader scale. The
benefits and drawbacks of each approach are discussed.


Little, Ronda L.; Schonewald-Cox, Christine. 1990. Fire
management policy and boundary effects on parks:
Lassen Volcanic National Park—a case study. In: van
Ripper, C.; Stohlgren, T. J.; Veirs, S. D.; Hillyer, S. C.,
eds. Examples of resource inventory and monitoring in
National Parks of California, Proceedings of the third bi-
ennial conference on research in California’s National
Parks. Washington, DC: U.S. Department of the Interior,
National Park Service: 249–256.


Annotation:  This short paper uses the 1987 Snag Fire in
Lassen Volcanic National Park to examine the effects of
administrative boundaries on fire management. When spot
fires moved too close to the park’s perimeter, fire fighting
began in order to protect timber on the adjacent Lassen
National Forest. The authors used this information to de-
lineate regions in the park where the Park Service has sig-
nificant control over fire management versus those where
fire management is heavily influenced by surrounding
lands. They conclude that fire is allowed to burn naturally,
without suppression, in only a small portion of the park.


Plevel, Steve R. 1997. Fire policy at the wildland-urban
interface. Journal of Forestry. 95(10): 12–17.


Annotation:  See annotation in section II.D.2, page 26.


3. Wildland-Urban Interface


Feary, Karen M.; Neuenschwander, Leon F. 1998. Pre-
dicting fire behavior in the wildland-urban interface.
In: Pruden, Teresa L.; Brennan, Leonard A., eds. Fire in
ecosystem management: shifting the paradigm from sup-
pression to prescription; 1996 May 7–10; Boise, ID. Tall
Timbers Fire Ecology Conference Proceedings, No. 20.
Tallahassee, FL: Tall Timbers Research Station: 44–48.


Annotation:  Although we typically associate wilderness
with remoteness from urban influences or human habita-
tion, wilderness management is increasingly influenced by
home development at the edge of wildlands and wilder-
ness fire policies may be substantially affected by wild-
land-urban interface issues. This brief article provides an
overview of fire risk issues at the wildland-urban interface
and suggests that GIS-based models can be used to map
hazard areas, facilitating risk management. Barriers to
managing fire risk are also discussed: challenges include
zoning regulations, social attitudes, and insurance systems.
A map-based modeling approach might help overcome
some of these barriers by visually illustrating risks and fa-
cilitating landscape-scale planning. The paper’s literature
cited section includes a number of additional recent ar-
ticles on fire at the urban-wildland interface, an issue that
wilderness managers increasingly face as more people oc-
cupy lands adjacent to protected areas.


Fischer, William C.; Arno, Stephen F., comps. 1988. Pro-
tecting people and homes from wildfire in the Interior


West: proceedings of the symposium and workshop;
1987 October 6–8; Missoula, MT. Gen. Tech. Rep. INT-
251. Ogden, UT: U.S. Department of Agriculture, Forest
Service, Intermountain Research Station. 213 p.


Annotation:  In the West, developments at the edge of wild-
lands have begun to have a substantial affect on fire man-
agement on Federal lands, including wilderness. This
symposium focuses on fire at the wildland/urban interface
in the Western United States, though many of the papers
provide information and ideas that should be relevant to
other regions as well. A number of contributions empha-
size communication strategies among homeowners, devel-
opers, politicians, land managers, and the media. Other
papers discuss how to integrate wildland fire management
at the national, state, and local levels. Additionally, the
proceedings includes discussions of land use planning,
building design, landscaping and other techniques to con-
trol fire in residential areas in and near wildlands.


Plevel, Steve R. 1997. Fire policy at the wildland-urban
interface. Journal of Forestry. 95(10): 12–17.


Annotation:  See annotation in section II.D.2, page 26.


Weise, David R.; Martin, Robert E., tech. coords. 1995.
The Biswell symposium: fire issues and solutions in ur-
ban interface and wildland ecosystems; 1994 February
15–17; Walnut Creek, CA. Gen. Tech. Rep. PSW-GTR-
158. Albany, CA: U.S. Department of Agriculture, Forest
Service, Pacific Southwest Research Station. 199 p.


Annotation:  Although wilderness fire management did not
play a central role in the discussions at this symposium,
many of the topics are relevant to fire management in wil-
derness areas that are small or abut private lands. This fire
management symposium centers on wildland-urban inter-
face issues. A discussion of the California’s 1991 Oakland-
Berkeley Hills fire, in which both lives and property were
lost, leads off and serves as a focal point for the sympo-
sium, although the papers range widely. The symposium
includes articles on barriers to prescribed fire and fuel
management, agency objectives in relation to wildland fire
management, urban interface strategies and policies, and
other topics relating to the resolution of conflicts posed by
the natural process of fire and human needs for safety, clean
air, and places to live.


4. Large Fires and High-Intensity Fires


Heinselman, Miron L. 1985. Fire regimes and manage-
ment options in ecosystems with large high-intensity
fires. In: Lotan, James E.; Kilgore, Bruce M.; Fischer,
William C.; Mutch, Robert W., eds. Proceedings—sympo-
sium and workshop on wilderness fire; 1983 November
15–18; Missoula, MT. Gen. Tech. Rep. INT-182. Ogden,
UT: U.S. Department of Agriculture, Forest Service, Inter-
mountain Forest and Range Experiment Station: 81–86.


Annotation:  In this paper, Heinselman describes patterns
of large and high-intensity fires in a number of different
wilderness ecosystems: the boreal forest, the Great-Lakes-
Acadian ecosystem, the Rocky Mountains, and the Dou-
glas-fir region of the Pacific Northwest. After explaining
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regional differences, the author examines the relationships
between fuels, stand age, and time since last fire. These
relationships vary from region to region, therefore local
fire histories and an understanding of local fire regimes
play an important role in wilderness fire planning. The last
section of the paper focuses on management options for
large and high-intensity fires, emphasizing the importance
of safety, identifying factors that affect wilderness manag-
ers’ freedom to allow large fires to burn, and evaluating
the roles of natural fire, prescribed burning, and fire sup-
pression in wilderness.


Turner, Monica G.; Hargrove, William W.; Gardner,
Robert H.; Romme, William H. 1994. Effects of fire on
landscape heterogeneity in Yellowstone National Park,
Wyoming. Journal of Vegetation Science. 5:731–742.


Annotation:  This study examined the patterns of fire in-
tensity and the isolation of burned areas created by the
large fires of 1988 in Yellowstone National Park. Even in
areas with large fires, the authors found that burn intensity
varied, and most crown fires were less than 200 m from an
unburned “green edge.” These results suggest that even
large patches of burned forest are within range of seed
sources for regeneration. Management implications are
discussed.


van Wagtendonk, Jan W. 1995. Large fires in wilder-
ness areas. In: Brown, James K.; Mutch, Robert W.; Spoon,
Charles W.; Wakimoto, Ronald H., tech. coords. 1995. Pro-
ceedings: symposium on fire in wilderness and park man-
agement; 1993 March 30–April 1; Missoula, MT. Gen.
Tech. Rep. INT-GTR-320. Ogden, UT: U.S. Department
of Agriculture, Forest Service, Intermountain Research
Station: 113–116.


Annotation:  In this paper, van Wagtendonk discusses con-
siderations for prescribed natural fire in wilderness and
protected areas, using Yosemite National Park as an ex-
ample. In addition to understanding the “natural” role of
fire in a particular ecosystem, managers need to take into
account the risk of fire spread beyond areas boundaries,
smoke and air quality concerns, safety, and the availability
of fire fighting personnel. After appropriate fire manage-
ment plans are developed and implemented, fire patterns
can be compared to historic fire regimes to evaluate pro-
gram success.


5. Mechanical Thinning


Heinlein, Thomas A.; Covington, W. Wallace; Fule, Pe-
ter Z.; Moore, Margaret M.; Smith, Hiram B. 2000.
Development of ecological restoration experiments in
Grand Canyon National Park. In: Cole, David N.;
McCool, Stephen F.; Borrie, William T.; O’Loughlin, Jen-
nifer, comps. Wilderness science in a time of change con-
ference—Volume 5: wilderness ecosystems, threats, and
management; 1999 May 23–27; Missoula, MT. Proc.
RMRS-P-15-VOL-5. Ogden, UT: U.S. Department of Ag-
riculture, Forest Service, Rocky Mountain Research Sta-
tion: 249–254.


Annotation:  “Process restoration”— using prescribed burn-
ing and appropriately managing natural fires—has been


used to reintroduce fire to many U.S. protected areas. How-
ever, the authors assert that in certain forest types, “struc-
tural restoration,” involving mechanical thinning, may be
more effective than process restoration in restoring forest
structure, preventing adverse ecological effects, and en-
abling the return of fire as a natural process. In the Grand
Canyon, for example, prescribed fires may burn intensely
due to fuel buildups under fire suppression, with conse-
quences that differ from historic fire effects and potentially
impact native species. Heinlein and others suggest that me-
chanical thinning may circumvent such undesired conse-
quences, though they acknowledge the controversy
surrounding the use of such interventions in protected ar-
eas. The authors argue that careful research can help eluci-
date the advantages and disadvantages of different
restoration techniques, and they describe an experimental
study on the North and South Rims of the Grand Canyon
examining four different restoration treatments (including
prescribed fire, thinning, and a combination of these tech-
niques) and their effects on forest structure and species
composition.


Miller, Carol; Urban, Dean L. 2000. Modeling the ef-
fects of fire management alternatives on Sierra Nevada
mixed-conifer forests. Ecological Applications. 10(1):
85–94.


Annotation:  See annotation in section II.C.2, page 23.


Stephenson, Nathan L. 1999. Reference conditions for
giant sequoia restoration: structure, process, and pre-
cision. Ecological Applications. 9(4): 1253–1265.


Annotation:  See annotation in section II.C.2, page 24.


van Wagtendonk, Jan W. 1996. Use of a deterministic
fire growth model test fuel treatments. In: Sierra Nevada
Ecosystem Project: final report to Congress, Vol. II, As-
sessments and scientific basis for management options.
Davis, CA: University of California, Centers for Water and
Wildland Resources: 1155–1165.


Annotation:  See annotation in section II.C.2, page 24.


6. Fire and Climate


Grissino-Mayer, Henri D.; Swetnam, Thomas W. 2000.
Century-scale climate forcing of fire regimes in the
American Southwest. The Holocene. 10(2): 213–220.


Annotation:  In this paper, Grissino-Mayer and Swetnam
report the results of a 1,000-year reconstruction of fire and
precipitation in northwestern New Mexico. The authors
found significant changes in fire frequency, fire spread,
and fire seasonality on century scales as well as changes in
the relationship between precipitation and fire. Data sug-
gest that climate and fire are interrelated in complex ways:
for example, above average rainfall may increase fuel ac-
cumulation and increase fires in dry years. The authors
conclude that climate changes will likely alter global fire
regimes. However the nature of the changes will depend
on patterns of temperature and precipitation and their in-
teraction with the biotic environment.
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Kipfmueller, Kurt F.; Swetnam, Thomas W. 2000. Fire-
climate interactions in the Selway-Bitterroot Wilder-
ness Area. In: Cole, David N.; McCool, Stephen F.; Borrie,
William T.; O’Loughlin, Jennifer, comps. Wilderness sci-
ence in a time of change conference—Volume 5: Wilder-
ness ecosystems, threats, and management; 1999 May
23–27; Missoula, MT. Proc. RMRS-P-15-VOL-5. Ogden,
UT: U.S. Department of Agriculture, Forest Service, Rocky
Mountain Research Station: 270–275.


Annotation:  This study shows a relationship between cli-
mate and fire in the Selway-Bitterroot Wilderness. The
authors found that fire years occurred when summers were
significantly drier than average, and fires tended to follow
a wet year 4 years previous. The authors suggest that the
relationships between climate and fire could be further elu-
cidated if individual forest types were studied and com-
pared.


Millar, Constance I.; Woolfenden, Wallace B. 1999. The
role of climate change in interpreting historical vari-
ability. Ecological Applications. 9(4): 1207–1216.


Annotation:  Without considering changes in climate, his-
torical variability may be misinterpreted and misapplied
in ecological restoration, Millar and Woolfenden assert in
this paper. The authors describe how climate has shifted
from the Middle Ages to today and discuss the interrela-
tionships between climate, vegetation, and ecological pro-
cesses. Implications of climate changes for ecosystem
management are then discussed in the context of two case
studies, one from California’s Mono Lake, and the other
from a forested roadless area in the Sierra Nevada Moun-
tains. Millar and Woolfenden conclude with a number of
considerations for management, including the admonition
that attempting to reconstruct the past may be both inap-
propriate and infeasible in light of differences between
present and past climates.


Ryan, Kevin C. 1991. Vegetation and wildland fire: im-
plications of global climate change. Environment Inter-
national. 17: 169–178.


Annotation:  In this paper, Ryan outlines the causes and
potential consequences of global climate change in rela-
tion to wildland fire. Although substantial uncertainty re-
mains in our understanding of global climate change on
planetary, regional, and local scales, models suggest that
with a doubling of carbon dioxide, mean global tempera-
ture will rise 4 °C and precipitation at mid-latitudes will
decrease, while precipitation and low and high latitudes
will increase. In temperate forests, global climate change
may increase the frequency and severity of fire. The com-
plex interactions between vegetation, fire, and climate are
discussed, and Ryan outlines important social and philo-
sophical issues related to the management of fire in light
of global change. Ryan specifically identifies a number of
questions relevant to wilderness fire management under a
changing climate.


Swetnam, Thomas W. 1993. Fire history and climate
change in giant sequoia groves. Science. 262: 885–889.


Annotation:  In this paper, Swetnam discusses the results
of a 2,000-year reconstruction of fire history and climate
for five giant sequoia groves in California. Fire occurrence


in the five groves was more synchronous than would be
expected if fires were controlled by local factors; Swetnam
argues therefore that regional climatic conditions may ex-
ert some control over fire occurrence. Additionally, fire
occurrence was related to precipitation at annual time
scales, and to temperature at decadal and century scales.
Swetnam discusses the interaction of factors at multiple
scales in controlling fire regimes, and suggests that
nonequilibrium conditions influence fire, whose patterns
change constantly over time in response to climate and
other factors.


Torn, Margaret S.; Fried, Jeremy S. 1992. Predicting
the impacts of global warming on wildland fire. Climatic
Change. 21: 257–274.


Annotation:  This paper presents the results of a modeling
study focused on the interactions between climate change
and fire. Because climate predictions are uncertain, and
fire behavior models focus at different spatial and tempo-
ral scales than the general circulation models used to simu-
late climate change, little is known about how fire and
climate interact. In this study, Torn and Fried used an inte-
grated model to examine fire and climate processes in north-
ern California, finding that increases in both temperature
and wind resulted in greater fire intensity, more escaped
fires, and a larger area burned. The authors discuss the im-
plications of their results for understanding fire and cli-
mate more generally and identify gaps in data needed for
modeling. Although wilderness fire managers are unlikely
to have any direct control over factors affecting climate
change, understanding the potential implications of such
change may assist managers in planning fire programs for
the future.


Wotton, B. M.; Flannigan, M. D. 1993. Length of the
fire season in a changing climate. The Forestry Chronicle.
69(2): 187–192.


Annotation:  This study used global circulation models to
examine potential changes in fire season length under in-
creased carbon dioxide conditions and associated global
climate change. In all regions of Canada, the model pre-
dicted an earlier start date and a later end date to the fire
season, with an average predicted increase of 22 percent
in the fire season length for Canada as a whole. Although
these results may not be directly applicable to the United
States—particularly for southern regions—they highlight
a potential effect of climate change on fire regimes and the
study utilizes a methodology that may be useful elsewhere.


7. Air Pollution From Wildland Fires


Brown, James K.; Bradshaw, Larry S. 1994. Compari-
sons of particulate emissions and smoke impacts from
presettlement, full suppression, and prescribed natural
fire periods in the Selway-Bitterroot Wilderness. Inter-
national Journal of Wildland Fire. 4(3): 143–155.


Annotation:  See annotation in section II.D.2, page 26.


Core, John E. 1997. Air quality regulations: treatment
of emissions from wildfires vs. prescribed fires. In: Bryan,
D. C., ed. Conference proceedings: environmental regula-
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tion and prescribed fire: legal and social challenges; 1995
March 14-17; Tampa Airport Hilton at MetroCenter, Tampa,
FL. Tallahassee, FL: Florida State University, Center for
Professional Development: 53–62.


Annotation:  See annotation in section II.D.1, page 25.


Leenhouts, Bill. 1997. Presettlement fire and emission
production estimates: a framework for understanding
potential system change. In: Bryan, D. C., ed. Confer-
ence proceedings—environmental regulation and pre-
scribed fire: legal and social challenges. Tallahassee, FL:
Florida State University, Center for Professional Develop-
ment: 236–241.


Annotation:  Though very brief, this article estimates and
compares current and historical atmospheric emissions from
wildland fires across the United States. According to
Leenhout’s estimates, contemporary emissions from wild-
land fire are at approximately one-tenth of their
presettlement levels. Leenhouts suggests that these and
similar estimates can be used as a baseline in understand-
ing fire’s current role in ecosystems as compared to their
historic effects.


McMahon, Charles K. 1999. Forest fires and smoke—
impacts on air quality and human health in the U.S.A.
Proceedings, TAPPI International Environmental Con-
ference; 1999 April 18–21; Nashville, TN. Nashville, TN:
TAPPI Press: 443–453. Available: http://www.srs.fs.fed.us/
pubs/ja/ja_mcmahon001.pdf [2001, June 5].


Annotation:  This article traces the evolution of national
air quality regulations and their relation to wildland fires.
The paper outlines the structure of current Clean Air Act
regulations and discusses the EPA’s 1998 interim air qual-
ity policy on wildland and prescribed fires. The need for
interagency collaboration, public education, and integrated
Smoke Management Plans for wildland fires is discussed.
The references section contains links to the EPA fire work-
ing group and the Western States Air Resource Council
Web sites.


Procter, Trent. 1995. Working to make the Clean Air
Act and prescribed burning compatible. In: Weise, David
R.; Martin, Robert E., tech. coords. The Biswell sympo-
sium: fire issues and solutions in urban interface and wild-
land ecosystems; 1994 February 15-17; Walnut Creek, CA.
Gen. Tech. Rep. PSW-GTR-158. Albany, CA: U.S. Depart-
ment of Agriculture, Forest Service, Pacific Southwest
Research Station: 125–128.


Annotation:  See annotation in section II.D.1, page 25.


Sampson, R. Neil; Atkinson, R. Dwight; Lewis, Joe W.
2000. Mapping wildfire hazards and risks. [Co-published
simultaneously as Journal of Sustainable Forestry, volume
11, numbers 1/2 2000.] New York: Food Products Press.
328 p.


Annotation:  See annotation in section II.E, page 28.


U.S. Environmental Protection Agency. 1998. Interim
air quality policy on wildland and prescribed fires,
[Online]. Available: http://www.epa.gov/ttn/oarpg/t1/
memoranda/firefnl.pdf [2001, June 5].


Annotation:  This document outlines Federal policy on air
quality and wildland fire. The requirements for Clean Air


Act compliance are discussed, emphasizing the role of
Smoke Management Plans. The need for collaboration
among Federal land managers, Indian land managers, pri-
vate land owners, air quality managers, and state and local
governments is stressed, and roles for each of these groups
are outlined. The policy addresses air quality compliance
in the context of Federal wildland fire policy and recog-
nizes the importance of wildland fire use as well as the
need to protect airsheds for health and aesthetic reasons.


Western States Air Resource Council (WESTAR),
[Online]. Available: http://www.westar.org/ [2001, June 5].


Annotation:  This Website is the homepage of WESTAR,
a cooperative air quality organization composed of 15 states
and a number of Federal partners. WESTAR aims to “pro-
mote the exchange of information related to the control of
air pollution for use in state and Federal activities as au-
thorized by air quality statutes and regulations” and to work
with Federal land managers and the EPA to develop strat-
egies for maintaining air quality and protecting the envi-
ronment. The site contains information on WESTAR air
quality training sessions and work groups, as well as links
to air quality programs in member states and to Federal air
quality-related sites.
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A. Fire Management Plans


Because many wilderness fire plans were under revi-
sion at the time this reading list was compiled, we were
unable to include sample fire management plans represent-
ing a diverse set of regions and agencies. However, we
have included two Forest Service wilderness fire manage-
ment plans that illustrate the types of issues, considerations,
and management guidelines that fire plans can address.
Fire plans will vary across agencies and administrative units
depending on particular management directives and eco-
logical and social characteristics. Additionally, the plans
listed here will undergo revision as policies and conditions
change.


U.S. Department of Agriculture, Forest Service, Bitter-
root, Clearwater, Lolo and Nez Perce National Forests.
1997. Selway-Bitterroot fire management guidebook.


Annotation: This guidebook serves as the fire manage-
ment plan for the Selway-Bitterroot Wilderness (SBW).
The SBW has one of the longest running natural fire man-
agement programs in the country. The guidebook begins
with a discussion of wilderness and general fire manage-
ment objectives described in the Forest Service Manual.
The document next describes the SBW and the character-
istics of specific management units, then explains in detail
procedures for conducting an initial decision analysis, de-
veloping a burn plan, and assessing ongoing fires. Addi-
tionally, annual monitoring and long-term program
evaluation are discussed. Appendices focus on risk man-
agement, research natural areas, site and structure evalua-
tion and protection, a public information plan, and skills
and qualifications for fire management.


U.S. Department of Agriculture, Forest Service, Inter-
mountain Region, Bridger Teton National Forest. 1996.
Gros Ventre fire program: background and fire man-
agement plan. 72 p.


Annotation:  This fire plan describes the context and man-
agement direction for fire in the Bridger Teton National
Forest’s Gros Ventre Wilderness. The Gros Ventre fire pro-


gram aims “to maintain or restore fire to its natural role in
the wilderness ecosystem and maintain a natural regime
that operates with minimal human interference.” The fire
management plan provides background on the area’s cli-
mate, weather, vegetation, and vegetation responses to fire.
Additionally, fire history, fuel characteristics, and fire re-
gimes are described. The plan delineates three manage-
ment zones and identifies the responsibilities of line,
wilderness, and fire management officers with regard to
wilderness fire. Procedures for managing prescribed natu-
ral fires, management ignitions, and wildfires are outlined
in detail, and the plan pays particular attention to mini-
mizing fire suppression impacts in wilderness.


B. Online Resources


This section lists a number of Web sites and online docu-
ments relevant to fire ecology and management. The U.S.
Forest Service, Bureau of Land Management, National Park
Service, and Fish and Wildlife Service all maintain fire-
related Web sites, which are included here. Additionally a
number of online bibliographies and databases are cited:
the most comprehensive of these are the fire ecology data-
base maintained by Tall Timbers Research Station and the
Fire Effects Information System developed by the U.S.
Forest Service’s Rocky Mountain Research Station. Finally,
we provide links for policy documents, such as the 1995
Federal Wildland Fire Policy and the Environmental Pro-
tection Agency’s Interim Policy on Wildland and Prescribed
Fires, that bear on wilderness fire management and resto-
ration. Brief annotations for these sites highlight the infor-
mation most relevant to wilderness fire restoration; for some
sites, longer annotations in sections I and II of the reading
list are cited. Each citation in this section is followed by
the date we last accessed the homepage.


III. A DDITIONAL  RESOURCES



Alison E Perkins

ToC
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Aldo Leopold Wilderness Research Institute, [Online].
Available: http://www.wilderness.net/leopold [2001, June
5].


Annotation:  This site is the homepage of the Leopold In-
stitute, a Federal interagency research group that provides
scientific leadership to sustain wilderness. The Leopold
Institute has identified natural disturbances, including wil-
derness fire, as one of its three priority research issues.
This reading list as well others in the Linking Wilderness
Research and Management Series are available online.


Bibliography of Fire Effects and Related Literature—
Applicable to the Ecosystems and Species of Wisconsin,
[Online]. Available: http://www.npwrc.usgs.gov/resource/
literatr/firebibl/firebibl.htm [2001, June 1].


Annotation:  This downloadable bibliography contains
more than 800 citations on fire effects in the Midwestern
United States.


Bureau of Land Management National Office of Fire
and Aviation, [Online]. Available: http://www.fire.blm.gov/
[2001, June 1].


Annotation:  This site contains current fire information for
BLM lands, fire policy documents, fire statistics, links to
fire research, and links to other relevant agency sites, such
as the National Interagency Fire Center.


Fire Information Cache: Sequoia-Kings Canyon Na-
tional Parks, [Online]. Available: http://www.nps.gov.seki/
fire/indxfire.htm [2001, May 31].


Annotation:  This site houses the fire management plan
for Sequoia and Kings Canyon National Parks, National
Park Service fire policy information, online fire research
papers, research project information, and a fire bibliogra-
phy (available: http://www.nps.gov/seki/fire/fire_bib.htm),
divided into three sections: General Literature, Technical
and Scientific Literature, and Historic and Background
Literature. The bibliography emphasizes literature relevant
to the Sierra Nevada region.


Fire Information Systems Online, [Online]. Available:
http://www.fire.org [2001, June 1].


Annotation:  This is a central site for accessing and down-
loading fire behavior simulation models. Contains direct
links to the Fire Effects Information System (FEIS), the
Citation Retrieval System (a searchable database of all
sources used to create the FEIS), and Fire Management
Tools Online. Links to U.S. Forest Service fire informa-
tion and other related sites are also included.


The International Fire Information Network,  [Online].
Available: http://www.csu.edu.au/firenet/ [2001, June 1].


Annotation: This site is a “Special Interest Network dedi-
cated to all aspects of fire science and management.” It
includes a virtual library, as well as information on “fire
behaviour, fire weather…plant and animal responses to fire
and all aspects of fire effects.”


Kirby, Ronald E.; Lewis, Stephen J.; Sexson, Terry N.
(1998, April). Fire in North American wetland ecosys-
tems and fire-wildlife relations: an annotated bibliog-


raphy, [Online]. U.S. Fish and Wildlife Service Biologi-
cal Report 88(1). Available: http://www.npwrc.usgs.gov/
resource/literatr/firewild/firewild.htm [2001, May 31].


Annotation:  This searchable bibliography contains more
than 300 citations related to fire effects on wildlife in wet-
land ecosystems.


National Interagency Fire Center, [Online]. Available:
http://www.nifc.gov [2001, May 31].


Annotation:  This site offers current wildland fire infor-
mation, national interagency coordination center reports,
fire prevention and education information, science and tech-
nology information related to fire, National Fire Plan in-
formation, a link to the 2001 Review and Update of the
1995 Federal Wildland Fire Policy, and links to individual
agency fire sites.


National Park Service FireNet, [Online]. Available: http:/
/www.nps.gov/fire [2001, May 31].


Annotation:  This site provides fire policy, science, plan-
ning, safety and employment information for the National
Park Service. It includes information on wildland fire, in-
cluding relevant science; the National Park Service Imple-
mentation Strategy for the National Fire Plan; fire at the
wildland-urban interface; fire prevention and education;
and current fire information.


National Wildfire Coordinating Group, [Online]. Avail-
able: http://www.nwcg.gov/teams/wfewt/NWCGBib/
fireecology.html [2001, May 31].


Annotation:  This site lists a variety of Web sites with fire
ecology information.


Tall Timbers Research Station E. V. Komarek Fire Ecol-
ogy Database, [Online]. Available: http://
www.talltimbers.org/feco.html [2001, May 31].


Annotation:  An extensive, keyword-searchable database
with over 10,800 publications related to fire ecology. The
bibliography emphasizes the United States, and particu-
larly the Southeastern United States. However, international
papers are included as well. The bibliography is updated
frequently and is easy to use.


U.S. Department of Agriculture, Forest Service, Rocky
Mountain Research Station, Fire Sciences Laboratory
(2001, May). Fire Effects Information System, [Online].
Available: http://www.fs.fed.us/database/feis/ [2001,
June 1].


Annotation:  This searchable database provides synopses
of fire effects on individual plant and animal species. The
database also includes summaries of fire effects on plant
communities of North America (by Kuchler vegetation
type). For each species or community type, a bibliography
lists full citations of source material.


U.S. Department of the Interior; U.S. Department of
Agriculture. 1995. Federal wildland fire management
policy and program review, [Online]. Available: http://
www.fs.fed.us/land/wdfirex.htm [2001, June 5].


Annotation:  This policy document was updated with the
2001 Review and Update of the 1995 Federal Wildland
Fire Management Policy (see annotation in section II.F.1,
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page 30); however, the 2001 review affirms that the policy’s
principles remain central guideposts for wildland fire man-
agement.


U.S. Environmental Protection Agency. 1998. Interim
air quality policy on wildland and prescribed fires
[Online]. Available: http://www.epa.gov/ttn/oarpg/t1/
memoranda/firefnl.pdf [2001, June 5].


Annotation:  See annotation in section II.F.7, page 34.


U.S. Fish and Wildlife Service Fire Management,
[Online]. Available: http://fire.r9.fws.gov [2001,
May 31].


Annotation:  A repository of information on U.S. Fish and
Wildlife Service fire policy and guidance, prescribed fire,
and wildland fire monitoring. Contains links to interagency
fire research, the USFWS Fire Management Handbook (re-
quires password for access), and daily fire situation reports.


U.S. Forest Service Fire Page, [Online]. Available: http:/
/www.fs.fed.us/land/#fire [2001, May 31].


Annotation:  Contains links to fire systems and data, fire
news and publications, fire research centers, and fire policy
documents.


U.S. Forest Service Fire and Aviation Site, [Online].
Available: http://www.fs.fed.us/fire/ [2001,
May 31].


Annotation:  Contains U.S. Forest Service fire policy, sci-
ence, planning, safety, and employment information. In-
cludes links to the Forest Service National Fire Plan, policy
information, agency fire research, and the publication Fire
Management Today (formerly Fire Management Notes).


Western States Air Resource Council (WESTAR)
[Online]. Available: http://www.westar.org/ [2001, June 5].


Annotation:  See annotation in section II.F.7, page 34.


www.fire.org. (2000, July 10—last update). Available:
http://www.fire.org [2001, June 1].


Annotation:  This site offers links to downloadable fire
simulation models and other online resources. See annota-
tion in section I.B1, page 7.
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AUTHOR INDEX


Multiple page number listings result from works cited
in more than one section of the document. For articles that
appear more than once, an * marks the page containing the
annotation.


Agee 1993. pages 5*, 8, 11
Agee 2000. pages 5*, 17
Agee and Huff 1986. page 18
Albright and Meisner 1999. page 7
Arno 1985. page 13
Arno and Brown 1991. pages 14*, 20
Arno and others 2000. pages 14*, 20


Baker 1992. pages 9, 10*, 11
Baker 1993. pages 9, 11, 14*
Baker 1994. pages 11*, 14
Barrett 1999. page 18
Barrett and Arno 1982. pages 11, 13*
Beebe and Omi 1993. pages 26, 28*
Bonnicksen and Stone 1985. page 18
Botti 1999. page 27
Boucher and Moody 1998. pages 15, 20, 22*
Boyd 1999. page 13
Bradley and Arno 1991. page 22
Bright 1995. page 26
Brown 1992–1993. page 20
Brown and Bradshaw 1994. pages 11, 26*, 33
Brown and Smith 2000. page 8
Brown and others 1994. pages 11*, 15, 23
Brown and others 1995. pages 5*, 17, 19
Bryan 1997. page 24
Bunnell 1997. pages 24*, 26
Bunnell and Zimmerman. 1998. page 30


Caprio and Graber 2000. pages 11, 23*, 26
Childers and Piirto 1991. page 27
Christensen 1988. page 10
Christensen 1989. page 10
Christensen 1991. page 17
Christensen 1995. page 17
Cole 1996. page 29
Core 1997. pages 25*, 33
Cortner and others 1990. page 28
Czech 1996. page 29


D’Antonio 2000. page 15
DeBano and others 1998. pages 6*, 8
Desmond 1994. page 30


Feary and Neuenschwander 1998. page 31
Fischer and Arno 1988. page 31
Fule and Covington 1999. pages 11*, 15
Fule and others 2000. pages 12*, 15


Gardner and others 1987. page 28
Gresswell 1999. page 8


Grissino-Mayer and Swetnam 2000. page 32


Haase and Sackett 1998. pages 8*, 21
Hardy and Arno 1996. pages 6*, 21
Heinlein and others 2000. page 32
Heinselman 1985. page 31
Hobbs and Huenneke 1992. page 15


Johnson and Miyanishi 1995. pages 7, 8*, 21


Keeley and Stephenson 2000. page 21
Keeley and others 1999. page 15
Keifer and others 2000. page 23
Kilgore 1985. page 19
Kilgore 1986. pages 6*, 29
Kipfmueller and Swetnam 2000. page 33
Knopp 1995. page 25
Knudsen 1995. page 25


Landres and others 1998a. page 19
Landres and others 1998b. page 30
Landres and others 1999. page 11
Landres and others 2000. page 19
LaRosa and Floyd 1995. page 25
Leenhouts 1997. pages 8, 34*
Lertzmann and Fall 1998. pages 9*, 11
Lewis 1985. page 13
Little and Schonewald-Cox 1990. page 31


Madany and West 1983. page 15
Manfredo and others 1990. page 26
Mangan 1985. page 21
Maruoka and Agee 1994. page 12
McCool and Stankey 1986. page 26
McCullough and others 1998. page 15
McLoughlin 1998. pages 8*, 12
McMahon 1999. page 34
Millar and Woolfenden 1999. page 33
Miller and Urban 2000. pages 23*, 32
Miller and others 2000. page 28
Mohr 1994. page 21
Mooney and others 1981. pages 9, 12*
Moore and others 1999. page 12
Mutch 1995. page 21


National Park Service and others 1998. pages 21, 29*
Neary and others 1999. page 9
Nickas 1998–1999. page 22
Nodvin and Waldrop 1991. page 6


Parsons 1990. pages 19, 23*
Parsons 1998–1999.  pages 22, 30*
Parsons 2000. page 29
Parsons and Botti 1996. pages 18*, 23
Parsons and Landres 1998. pages 18*, 24
Parsons and van Wagtendonk 1996. page 19
Parsons and others 1986. page 19
Plevel 1997. pages 26*, 31
Procter 1995. pages 25*, 27, 34
Pyne 2001. page 22
Pyne and others 1996a. pages 6*, 12, 22
Pyne and others 1996b. page 7



Alison E Perkins

 



Alison E Perkins

ToC







40 USDA Forest Service RMRS GTR-79-vol. 1. 2001


Russell and others 1999. page 9
Ryan 1991. page 33


Sampson and others 2000. pages 10, 28*, 34
Saveland 1986. pages 24, 27*
Smith, C. 1991. page 27
Smith, J. 2000. page 9
Stanton 1995. page 29
Stephenson 1999. pages 20, 24*, 32
Strohmaier 2000. page 22
Swetnam 1993. pages 12, 33*
Swetnam and others 1999. page 12
Sydoriak and others 2000. page 20


Tall Timbers Research Station E.V. Komarek Fire
Ecology Database. Ongoing. page 6


Taylor 2000. pages 12*, 24
Taylor and Mutch 1986. page 27
Tomascak 1991. page 22
Torn and Fried 1992. page 33
Turner and Romme 1994. pages 7*, 10
Turner and others 1994. pages 10, 32*


U.S. Department of Agriculture, Forest Service, Bitter-
root, Clearwater, Lolo and Nez Perce National
Forests 1997. page 35


U.S. Department of Agriculture, Forest Service,
Intermountain Region and Bridger Teton National
Forest. 1996. page 35


U.S. Department of Agriculture, Forest Service, Rocky
Mountain Research Station, Fire Sciences Labo
ratory 2001. page 9


U.S. Department of the Interior and others 2001.
page 30


U.S. Environmental Protection Agency 1998. page 34


Vale 1998. page 14
van Wagtendonk 1995. page 32
van Wagtendonk 1996. pages 24*, 32


Weise and Martin 1995. page 31
Western States Air Resource Council (WESTAR).


Ongoing. page 34
Whelan 1995a. pages 6*, 9
Whelan 1995b. pages 6*, 20, 22
White 1991. pages 25*, 29
Williams 1994. page 14
Wotton and Flannigan 1993. page 33
www.fire.org. Ongoing. page 7


Zimmerman and Bunnell 2000. page 30







Rocky Mountain Research Station
240 West Prospect Road
Fort Collins, CO 80526







The Rocky Mountain Research Station develops scientific
information and technology to improve management, protec-
tion, and use of the forests and rangelands. Research is
designed to meet the needs of National Forest managers,
Federal and State agencies, public and private organizations,
academic institutions, industry, and individuals.


Studies accelerate solutions to problems involving ecosys-
tems, range, forests, water, recreation, fire, resource inven-
tory, land reclamation, community sustainability, forest engi-
neering technology, multiple use economics, wildlife and fish
habitat, and forest insects and diseases. Studies are con-
ducted cooperatively, and applications may be found world-
wide.


Research Locations


Flagstaff, Arizona Reno, Nevada
Fort Collins, Colorado* Albuquerque, New Mexico
Boise, Idaho Rapid City, South Dakota
Moscow, Idaho Logan, Utah
Bozeman,Montana Ogden, Utah
Missoula, Montana Provo, Utah
Lincoln, Nebraska Laramie, Wyoming


*Station Headquarters, Natural Resources Research Center,
2150 Centre Avenue, Building A, Fort Collins, CO 80526


The U.S. Department of Agriculture (USDA) prohibits discrimination
in all its programs and activities on the basis of race, color, national origin,
sex, religion, age, disability, political beliefs, sexual orientation, or marital
or family status. (Not all prohibited bases apply to all programs.) Persons
with disabilities who require alternative means for communication of
program information (Braille, large print, audiotape, etc.) should contact
USDA's TARGET Center at (202) 720-2600 (voice and TDD).


To file a complaint of discrimination, write USDA, Director, Office of
Civil Rights, Room 326-W, Whitten Building, 1400 Independence Av-
enue, SW, Washington, DC 20250-9410 or call (202) 720-5964 (voice or
TDD). USDA is an equal opportunity provider and employer.


ROCKY MOUNTAIN RESEARCH STATION


RMRS


Federal Recycling Program Printed on Recycled Paper





		Volume 1 - Wilderness Fire Restoration and Management

		Abstract

		Preface

		Acknowledgments

		Contents

		Introduction

		Scope

		Organization

		References



		Annotated Reading List

		I. Fire Ecology and Management

		A. Overviews

		B. Fire Behavior and Effects

		1. Fire Behavior

		2. Fire Effects on Plants, Animals, and Ecological Processes

		3. Fire at the Landscape Scale



		C. Fire as a Natural Disturbance

		1. Ecological Disturbance and Ecosystem Management

		2. Fire Regimes: Research Methods and Management Implications



		D. Anthropogenic Effects on Fire Regimes

		1. Native American Burning

		2. Fire Suppression

		3. Other Interactions: Grazing, Exotic Species, and Insects





		II. Restoring and Managing Wilderness Fire

		A. History of  Wilderness Fire Management

		B. Philosophy and Goals of Wilderness Fire Management

		C. Restoring Fire: Planning, Implementation, and Evaluation

		1. Approaches and Options: Wildland Fire, Prescribed Burning, and Minimum Impact Fire Suppression

		2. Monitoring and Evaluating Fire Restoration



		D. Considerations and Constraints on Restoring Wilderness Fire

		1. Legal

		2. Social and Political

		3. Economic



		E. Managing Risk

		F. Current Wilderness Fire Issues

		1. Policy and Management

		2. Administrative Boundaries

		3. Wildland-Urban Interface

		4. Large Fires and High-Intensity Fires

		5. Mechanical Thinning

		6. Fire and Climate

		7. Air Pollution from Wildland Fires





		III. Additional Resources

		A. Fire Management Plans

		B. Online Resources



		Author Index



		About RMRS










_1171893970.pdf


COMPLETE TEXT OF THE WILDERNESS ACT 
  


Public Law 88-577 (16 U.S. C. 1131-1136) 
 88th Congress, Second Session 


 September 3, 1964 
  


A N   A C T 
  


To establish a National Wilderness Preservation System for the permanent good of the whole people, and 
for other purposes. 


  
 Be it enacted by the Senate and House of Representatives of the United States of America in Congress 
assembled. 
  


SHORT TITLE  
SECTION 1.  This Act may be cited as the "Wilderness Act."  


 
WILDERNESS SYSTEM ESTABLISHED STATEMENT OF POLICY  


 SECTION 2.(a) In order to assure that an increasing population, accompanied by expanding settlement 
and growing mechanization, does not occupy and modify all areas within the United States and its possessions, 
leaving no lands designated for preservation and protection in their natural condition, it is hereby declared to be 
the policy of the Congress to secure for the American people of present and future generations the benefits of an 
enduring resource of wilderness.  For this purpose there is hereby established a National Wilderness Preservation 
System to be composed of federally owned areas designated by the Congress as "wilderness areas," and these 
shall be administered for the use and enjoyment of the American people in such manner as will leave them 
unimpaired for future use and enjoyment as wilderness, and so as to provide for the protection of these areas, the 
preservation of their wilderness character, and for the gathering and dissemination of information regarding their 
use and enjoyment as wilderness; and no Federal lands shall be designated as "wilderness areas" except as 
provided for in this Act or by a subsequent Act.  
 (b) The inclusion of an area in the National Wilderness Preservation System notwithstanding, the area 
shall continue to be managed by the Department and agency having jurisdiction thereover immediately before its 
inclusion in the National Wilderness Preservation System unless otherwise provided by Act of Congress.  No 
appropriation shall be available for payment of expenses or salaries for the administration of the National 
Wilderness Preservation System as a separate unit nor shall any appropriations be available for additional 
personnel stated as being required solely for the purpose of managing or administering areas solely because they 
are included within the National Wilderness Preservation System.  
 


DEFINITION OF WILDERNESS  
 (c) A wilderness, in contrast with those areas where man and his works dominate the landscape, is hereby 
recognized as an area where the earth and its community of life are untrammeled by man, where man himself is a 
visitor who does not remain.  An area of wilderness is further defined to mean in this Act an area of undeveloped 
Federal land retaining its primeval character and influence, without permanent improvements or human 
habitation, which is protected and managed so as to preserve its natural conditions and which (1) generally 
appears to have been affected primarily by the forces of nature, with the imprint of man's work substantially 
unnoticeable; (2) has outstanding opportunities for solitude or a primitive and unconfined type of recreation; (3) 
has at least five thousand acres of land or is of sufficient size as to make practicable its preservation and use in an 
unimpaired condition; and (4) may also contain ecological, geological, or other features of scientific, educational, 
scenic, or historical value.  
 


 
 
 


NATIONAL WILDERNESS PRESERVATION SYSTEM- 
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A N   A C T


 


To establish a National Wilderness Preservation System for the permanent good of the whole people, and for other purposes.


 


	Be it enacted by the Senate and House of Representatives of the United States of America in Congress assembled.


 


SHORT TITLE 


SECTION 1.  This Act may be cited as the "Wilderness Act." 





WILDERNESS SYSTEM ESTABLISHED STATEMENT OF POLICY 


	SECTION 2.(a) In order to assure that an increasing population, accompanied by expanding settlement and growing mechanization, does not occupy and modify all areas within the United States and its possessions, leaving no lands designated for preservation and protection in their natural condition, it is hereby declared to be the policy of the Congress to secure for the American people of present and future generations the benefits of an enduring resource of wilderness.  For this purpose there is hereby established a National Wilderness Preservation System to be composed of federally owned areas designated by the Congress as "wilderness areas," and these shall be administered for the use and enjoyment of the American people in such manner as will leave them unimpaired for future use and enjoyment as wilderness, and so as to provide for the protection of these areas, the preservation of their wilderness character, and for the gathering and dissemination of information regarding their use and enjoyment as wilderness; and no Federal lands shall be designated as "wilderness areas" except as provided for in this Act or by a subsequent Act. 


	(b) The inclusion of an area in the National Wilderness Preservation System notwithstanding, the area shall continue to be managed by the Department and agency having jurisdiction thereover immediately before its inclusion in the National Wilderness Preservation System unless otherwise provided by Act of Congress.  No appropriation shall be available for payment of expenses or salaries for the administration of the National Wilderness Preservation System as a separate unit nor shall any appropriations be available for additional personnel stated as being required solely for the purpose of managing or administering areas solely because they are included within the National Wilderness Preservation System. 





DEFINITION OF WILDERNESS 


	(c) A wilderness, in contrast with those areas where man and his works dominate the landscape, is hereby recognized as an area where the earth and its community of life are untrammeled by man, where man himself is a visitor who does not remain.  An area of wilderness is further defined to mean in this Act an area of undeveloped Federal land retaining its primeval character and influence, without permanent improvements or human habitation, which is protected and managed so as to preserve its natural conditions and which (1) generally appears to have been affected primarily by the forces of nature, with the imprint of man's work substantially unnoticeable; (2) has outstanding opportunities for solitude or a primitive and unconfined type of recreation; (3) has at least five thousand acres of land or is of sufficient size as to make practicable its preservation and use in an unimpaired condition; and (4) may also contain ecological, geological, or other features of scientific, educational, scenic, or historical value. 














NATIONAL WILDERNESS PRESERVATION SYSTEM-


 EXTENT OF SYSTEM 


	SECTION 3.(a) All areas within the national forests classified at least 30 days before the effective date of this Act by the Secretary of Agriculture or the Chief of the Forest Service as "wilderness," "wild," or "canoe" are hereby designated as wilderness areas.  The Secretary of Agriculture shall- 


        (1) Within one year after the effective date of this Act, file a map and legal description of each wilderness area with the Interior and Insular Affairs Committees of the United States Senate and the House of Representatives, and such descriptions shall have the same force and effect as if included in this Act: Provided, however, that correction of clerical and typographical errors in such legal descriptions and maps may be made.         


	(2) Maintain, available to the public, records pertaining to said wilderness areas, including maps and legal descriptions, copies of regulations governing them, copies of public notices of, and reports submitted to Congress regarding pending additions, eliminations, or modifications.  Maps, legal descriptions, and regulations pertaining to wilderness areas within their respective jurisdictions also shall be available to the public in the offices of regional foresters, national forest supervisors, and forest rangers. 


	Classification.  (b) The Secretary of Agriculture shall, within ten years after the enactment of this Act, review, as to its suitability or nonsuitability for preservation as wilderness, each area in the national forests classified on the effective date of this Act by the Secretary of Agriculture or the Chief of the Forest Service as "primitive" and report his findings to the President. 


Presidential recommendation to Congress.  The President shall advise the United States Senate and House of Representatives of his recommendations with respect to the designation as "wilderness" or other reclassification of each area on which review has been completed, together with maps and a definition of boundaries.  Such advice shall be given with respect to not less than one-third of all the areas now classified as "primitive" within three years after the enactment of this Act, and the remaining areas within ten years after the enactment of this Act. 


Congressional approval.  Each recommendation of the President for designation as "wilderness" shall become effective only if so provided by an Act of Congress.  Areas classified as "primitive" on the effective date of this Act shall continue to be administered under the rules and regulations affecting such areas on the effective date of this Act until Congress has determined otherwise.  Any such area may be increased in size by the President at the time he submits his recommendations to the Congress by not more than five thousand acres with no more than one thousand two hundred acres in any one compact unit; if it is proposed to increase the size of any such area by more than five thousand acres or by more than one thousand two hundred and eighty acres in any one compact unit the increase in size shall not become effective until acted upon by Congress.  Nothing herein contained shall limit the President in proposing, as part of his recommendations to Congress, the alteration of existing boundaries of primitive areas or recommending the addition of any contiguous area of national forest lands predominantly of wilderness value.  Notwithstanding any other provisions of this Act, the Secretary of Agriculture may complete his review and delete such areas as may be necessary, but not to exceed seven thousand acres, from the southern tip of the Gore Range-Eagles Nest Primitive Area, Colorado, if the Secretary determines that such action is in the public interest. 


	Report to President.  (c) Within ten years after the effective date of this Act the Secretary of the Interior shall review every roadless area of five thousand contiguous acres or more in the national parks, monuments, and other units of the national park system and every such area of, and every roadless island within, the national wildlife refuges and game ranges, under his jurisdiction on the effective date of this Act and shall report to the President his recommendation as to the suitability or nonsuitability of each such area or island for preservation as wilderness. 


Presidential recommendation to Congress.  The President shall advise the President of the Senate and the Speaker of the House of Representatives of his recommendation with respect to the designation as wilderness of each such area or island on which review has been completed, together with a map thereof and a definition of its boundaries.  Such advice shall be given with respect to not less than one-third of the areas and islands to be reviewed under this subsection within three years after enactment of this Act, not less than two-thirds within seven years of enactment of this Act, and the remainder within ten years of enactment of this Act. 


Congressional approval.  A recommendation of the President for designation as wilderness shall become effective only if so provided by an Act of Congress.  Nothing contained herein shall, by implication or otherwise, be construed to lessen the present statutory authority of the Secretary of the Interior with respect to the maintenance of roadless areas within units of the national park system. 


	Suitability.  (d)(1) The Secretary of Agriculture and the Secretary of the Interior shall, prior to submitting any recommendations to the President with respect to the suitability of any area for preservation as wilderness-- 


     Publication in Federal Register.  (A) give such public notice of the proposed action as they deem appropriate, including publication in the Federal Register and in a newspaper having general circulation in the area or areas in the vicinity of the affected land; 


	Hearings.  (B) hold a public hearing or hearings at a location or locations convenient to the area affected.  The hearings shall be announced through such means as the respective Secretaries involved deem appropriate, including notices in the Federal Register and in newspapers of general circulation in the area: Provided. That if the lands involved are located in more than one State, at least one hearing shall be held in each State in which a portion of the land lies;


      (C) at least thirty days before the date of a hearing advise the Governor of each State and the governing board of each county, or in Alaska the borough, in which the lands are located, and Federal departments and agencies concerned, and invite such officials and Federal agencies to submit their views on the proposed action at the hearing or by no later than thirty days following the date of the hearing. 


	(2) Any views submitted to the appropriate Secretary under the provisions of (1) of this subsection with respect to any area shall be included with any recommendations to the President and to Congress with respect to such area. 


Proposed modification.  


	(e) Any modification or adjustment of boundaries of any wilderness area shall be recommended by the appropriate Secretary after public notice of such proposal and public hearing or hearings as provided in subsection (d) of this section.  The proposed modification or adjustment shall then be recommended with map and description thereof to the President.  The President shall advise the United States Senate and the House of Representatives of his recommendations with respect to such modification or adjustment and such recommendations shall become effective only in the same manner as provided for in subsections (b) and (c) of this section.


 


USE OF WILDERNESS AREAS 


	SECTION 4.(a) The purposes of this Act are hereby declared to be within and supplemental to the purposes for which national forests and units of the national park and wildlife refuge systems are established and administered and-- 


     (1) Nothing in this Act shall be deemed to be in interference with the purpose for which national forests are established as set forth in the Act of June 4, 1897 (30 Stat.11), and the Multiple-Use Sustained-Yield Act of June 12, 1960 (74 Stat. 215).


     (2) Nothing in this Act shall modify the restrictions and provisions of the Shipstead-Nolan Act (Public Law 539, Seventy-first Congress, July 10, 1930; 46 Stat. 1020),the Thye-Blatnik Act (Public Law 733, Eightieth Congress, June 2, 1948; 62 Stat.568), and the Humphrey-Thye-Blatnik-Andresen Act (Public Law 607, Eighty-fourth      Congress, June 22, 1956; 70 Stat. 326), as applying to the Superior National Forest      or the regulations of the Secretary of Agriculture.


     (3) Nothing in this Act shall modify the statutory authority under which units of the national park system are created.  Further, the designation of any area of any park, monument, or other unit of the national park system as a wilderness area pursuant to this Act shall in no manner lower the standards evolved for the use and preservation of such park, monument, or other unit of the national park system in accordance with the Act of August 25, 1916, the statutory authority under which the area was created, or any other Act of Congress which might pertain to or affect such area, including, but not limited to, the Act of June 8, 1906 (34 Stat. 225; 16 U.S.C. 432 et seq.); section 3(2) of the Federal Power Act (16 U.S.C. 796 (2); and the Act of August 21,1935 (49 Stat. 666; 16 U.S.C. 461 et seq.). 


	(b) Except as otherwise provided in this Act, each agency administering any area designated as wilderness shall be responsible for preserving the wilderness character of the area and shall so administer such area for such other purposes for which it may have been established as also to preserve its wilderness character.  Except as otherwise provided in this Act, wilderness areas shall be devoted to the public purposes of recreational, scenic, scientific, educational, conservation, and historical use.


 








PROHIBITION OF CERTAIN USES 


	(c) Except as specifically provided for in this Act, and subject to existing private rights, there shall be no commercial enterprise and no permanent road within any wilderness area designated by this Act and except as necessary to meet minimum requirements for the administration of the area for the purpose of this Act (including measures required in emergencies involving the health and safety of persons within the area), there shall be no temporary road, no use of motor vehicles, motorized equipment or motorboats, no landing of aircraft, no other form of mechanical transport, and no structure or installation within any such area.


 


SPECIAL PROVISIONS 


    (d) The following special provisions are hereby made: 


	(1) Within wilderness areas designated by this Act the use of aircraft or motorboats, where these uses have already become established, may be permitted to continue subject to such restrictions as the Secretary of Agriculture deems desirable.  In addition, such measure may be taken as may be necessary in the control of fire, insects, and diseases, subject to such conditions as the Secretary deems desirable. 


	(2) Nothing in this Act shall prevent within national forest wilderness areas any activity, including prospecting, for the purpose of gathering information about mineral or other resources, if such activity is carried on in a manner compatible with the preservation of the wilderness environment.  Furthermore, in accordance with such program as the Secretary of the Interior shall develop and conduct in consultation with the Secretary of Agriculture, such areas shall be surveyed on a planned, recurring basis consistent with the concept of wilderness preservation by the Geological Survey and the Bureau of Mines to determine the mineral values, if any, that may be present; and the results of such surveys shall be made available to the public and submitted to the President and Congress. 


	Mineral leases, claims, etc.  (3) Notwithstanding any other provisions of this Act, until midnight December 31, 1983, the United States mining laws and all laws pertaining to mineral leasing shall, to the same extent as applicable prior to the effective date of this Act, extend to those national forest lands designated by this Act as "wilderness areas"; subject, however, to such reasonable regulations governing ingress and egress as may be prescribed by the Secretary of Agriculture consistent with the use of the land for mineral location and development and exploration, drilling, and production, and use of land for transmission lines, waterlines, telephone lines, or facilities necessary in exploring, drilling, production, mining, and processing operations, including where essential the use of mechanized ground or air equipment and restoration as near as practicable of the surface of the land disturbed in performing prospecting, location, and, in oil and gas leasing, discovery work, exploration, drilling, and production, as soon as they have served their purpose.  Mining locations lying within the boundaries of said wilderness areas shall be held and used solely for mining or processing operations and uses reasonably incident thereto; and hereafter, subject to valid existing rights, all patents issued under the mining laws of the United States affecting national forest lands designated by this Act as wilderness areas shall convey title to the mineral deposits within the claim, together with the right to cut and use so much of the mature timber therefrom as may be needed in the extraction, removal, and beneficiation of the mineral deposits, if the timber is not otherwise reasonably available, and if the timber is cut under sound principles of forest management as defined by the national forest rules and regulations, but each such patent shall reserve to the United States all title in or to the surface of the lands and products thereof, and no use of the surface of the claim or the resources therefrom not reasonably required for carrying on mining or prospecting shall be allowed except as otherwise expressly provided in this Act: Provided, That, unless hereafter specifically authorized, no patent within wilderness areas designated by this Act shall issue after December 31, 1983, except for the valid claims existing on or before December 31, 1983. Mining claims located after the effective date of this Act within the boundaries of wilderness areas designated by this Act shall create no rights in excess of those rights which may be patented under the provisions of this subsection.  Mineral leases, permits, and licenses covering lands within national forest wilderness areas designated by this Act shall contain such reasonable stipulations as may be prescribed by the Secretary of Agriculture for the protection of the wilderness character of the land consistent with the use of the land for the purposes for which they are leased, permitted, or licensed.  Subject to valid rights then existing, effective January 1, 1984, the minerals in lands designated by this Act as wilderness areas are withdrawn from all forms of appropriation under the mining laws and from disposition under all laws pertaining to mineral leasing and all amendments thereto. 


	Water resources and grazing.  (4) Within wilderness areas in the national forests designated by this Act, (1) the President may, within a specific area and in accordance with such regulations as he may deem desirable, authorize prospecting for water resources, the establishment and maintenance of reservoirs, water-conservation works, power projects, transmission lines, and other facilities needed in the public interest, including the road construction and maintenance essential to development and use thereof, upon his determina- tion that such use or uses in the specific area will better serve the interests of the United States and the people thereof than will its denial; and (2) the grazing of livestock, where established prior to the effective date of this Act, shall be permitted to continue subject to such reasonable regulations as are deemed necessary by the Secretary of Agriculture. 


	(5) Other provisions of this Act to the contrary notwithstanding, the management of the Boundary Waters Canoe Area, formerly designated as the Superior, Little Indian Sioux, and Caribou Roadless Areas, in the Superior National Forest, Minnesota, shall be in accordance with regulations established by the Secretary of Agriculture in accordance with the general purpose of maintaining, without unnecessary restrictions on other uses, including that of timber, the primitive character of the area, particularly in the vicinity of lakes, streams, and portages: Provided, That nothing in this Act shall preclude the continuance within the area of any already established use of motorboats. 


	(6) Commercial services may be performed within the wilderness areas designated by this Act to the extent necessary for activities which are proper for realizing the recreational or other wilderness purposes of the areas. 


	(7) Nothing in this Act shall constitute an express or implied claim or denial on the part of the Federal Government as to exemption from State water laws. 


	(8) Nothing in this Act shall be construed as affecting the jurisdiction or responsibilities of the several States with respect to wildlife and fish in the national forests.


 


STATE AND PRIVATE LANDS WITHIN WILDERNESS AREAS 


     SECTION 5.(a) In any case where State-owned or privately owned land is completely surrounded by national forest lands within areas designated by this Act as wilderness, such State or private owner shall be given such rights as may be necessary to assure adequate access to such State-owned or privately owned land by such State or private owner and their successors in interest, or the State-owned land or privately owned land shall be exchanged for federally owned land in the same State of approximately equal value under authorities available to the Secretary of Agriculture: 


Transfers, restriction.  Provided, however, That the United States shall not transfer to a State or private owner any mineral interests unless the State or private owner relinquishes or causes to be relinquished to the United States the mineral interest in the surrounded land. 


	(b) In any case where valid mining claims or other valid occupancies are wholly within a designated national forest wilderness area, the Secretary of Agriculture shall, by reasonable regulations consistent with the preservation of the area as wilderness, permit ingress and egress to such surrounded areas by means which have been or are being customarily enjoyed with respect to other such areas similarly situated. 


	Acquisition.  (c) Subject to the appropriation of funds by Congress, the Secretary of Agriculture is authorized to acquire privately owned land within the perimeter of any area designated by this Act as wilderness if (1) the owner concurs in such acquisition or (2) the acquisition is specifically authorized by Congress.


 


GIFTS, BEQUESTS, AND CONTRIBUTIONS 


	SECTION 6.(a) The Secretary of Agriculture may accept gifts or bequests of land within wilderness areas designated by this Act for preservation as wilderness.  The Secretary of Agriculture may also accept gifts or bequests of land adjacent to wilderness areas designated by this Act for preservation as wilderness if he has given sixty days advance notice thereof to the President of the Senate and the Speaker of the House of Representatives.  Land accepted by the Secretary of Agriculture under this section shall become part of the wilderness area involved.  Regulations with regard to any such land may be in accordance with such agreements, consistent with the policy of this Act, as are made at the time of such gift, or such conditions, consistent with such policy, as may be included in, and accepted with, such bequest. 


	(b) The Secretary of Agriculture or the Secretary of the Interior is authorized to accept private contributions and gifts to be used to further the purposes of this Act.


 





ANNUAL REPORTS 


	SECTION 7. At the opening of each session of Congress, the Secretaries of Agriculture and Interior shall jointly report to the President for transmission to Congress on the status of the wilderness system including a list and descriptions of the areas in the system, regulations in effect, and other pertinent information, together with any recommendations they may care to make. 


          Approved September 3, 1964.


____________________________________________________________________________________           


Legislative History:


House Reports:No. 1538 accompanying H.R. 9070 (Committee on Interior & Insular                		                      				   			Affairs) and No. 1829 (Committee of Conference). 


Senate Report: No. 109 (Committee on Interior & Insular Affairs). 


Congressional Record: 


	Vol. 109 (1963):April 4, 8, considered in Senate.                               			 							April 9, considered and passed Senate. 


	Vol. 110 (1964):    July 28, considered in House. July 30, considered and passed House, amended,in lieu of H.R. 9070.  August 20, House and Senate agreed to conference report. 
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 EXTENT OF SYSTEM  
 SECTION 3.(a) All areas within the national forests classified at least 30 days before the effective date of 
this Act by the Secretary of Agriculture or the Chief of the Forest Service as "wilderness," "wild," or "canoe" are 
hereby designated as wilderness areas.  The Secretary of Agriculture shall-  
        (1) Within one year after the effective date of this Act, file a map and legal description of each wilderness 
area with the Interior and Insular Affairs Committees of the United States Senate and the House of 
Representatives, and such descriptions shall have the same force and effect as if included in this Act: Provided, 
however, that correction of clerical and typographical errors in such legal descriptions and maps may be made.          
 (2) Maintain, available to the public, records pertaining to said wilderness areas, including maps and legal 
descriptions, copies of regulations governing them, copies of public notices of, and reports submitted to Congress 
regarding pending additions, eliminations, or modifications.  Maps, legal descriptions, and regulations pertaining 
to wilderness areas within their respective jurisdictions also shall be available to the public in the offices of 
regional foresters, national forest supervisors, and forest rangers.  
 Classification.  (b) The Secretary of Agriculture shall, within ten years after the enactment of this Act, 
review, as to its suitability or nonsuitability for preservation as wilderness, each area in the national forests 
classified on the effective date of this Act by the Secretary of Agriculture or the Chief of the Forest Service as 
"primitive" and report his findings to the President.  
Presidential recommendation to Congress.  The President shall advise the United States Senate and House of 
Representatives of his recommendations with respect to the designation as "wilderness" or other reclassification 
of each area on which review has been completed, together with maps and a definition of boundaries.  Such 
advice shall be given with respect to not less than one-third of all the areas now classified as "primitive" within 
three years after the enactment of this Act, and the remaining areas within ten years after the enactment of this 
Act.  
Congressional approval.  Each recommendation of the President for designation as "wilderness" shall become 
effective only if so provided by an Act of Congress.  Areas classified as "primitive" on the effective date of this 
Act shall continue to be administered under the rules and regulations affecting such areas on the effective date of 
this Act until Congress has determined otherwise.  Any such area may be increased in size by the President at the 
time he submits his recommendations to the Congress by not more than five thousand acres with no more than 
one thousand two hundred acres in any one compact unit; if it is proposed to increase the size of any such area by 
more than five thousand acres or by more than one thousand two hundred and eighty acres in any one compact 
unit the increase in size shall not become effective until acted upon by Congress.  Nothing herein contained shall 
limit the President in proposing, as part of his recommendations to Congress, the alteration of existing boundaries 
of primitive areas or recommending the addition of any contiguous area of national forest lands predominantly of 
wilderness value.  Notwithstanding any other provisions of this Act, the Secretary of Agriculture may complete 
his review and delete such areas as may be necessary, but not to exceed seven thousand acres, from the southern 
tip of the Gore Range-Eagles Nest Primitive Area, Colorado, if the Secretary determines that such action is in the 
public interest.  
 Report to President.  (c) Within ten years after the effective date of this Act the Secretary of the Interior 
shall review every roadless area of five thousand contiguous acres or more in the national parks, monuments, and 
other units of the national park system and every such area of, and every roadless island within, the national 
wildlife refuges and game ranges, under his jurisdiction on the effective date of this Act and shall report to the 
President his recommendation as to the suitability or nonsuitability of each such area or island for preservation as 
wilderness.  
Presidential recommendation to Congress.  The President shall advise the President of the Senate and the 
Speaker of the House of Representatives of his recommendation with respect to the designation as wilderness of 
each such area or island on which review has been completed, together with a map thereof and a definition of its 
boundaries.  Such advice shall be given with respect to not less than one-third of the areas and islands to be 
reviewed under this subsection within three years after enactment of this Act, not less than two-thirds within 
seven years of enactment of this Act, and the remainder within ten years of enactment of this Act.  
Congressional approval.  A recommendation of the President for designation as wilderness shall become 
effective only if so provided by an Act of Congress.  Nothing contained herein shall, by implication or otherwise, 







be construed to lessen the present statutory authority of the Secretary of the Interior with respect to the 
maintenance of roadless areas within units of the national park system.  
 Suitability.  (d)(1) The Secretary of Agriculture and the Secretary of the Interior shall, prior to submitting 
any recommendations to the President with respect to the suitability of any area for preservation as wilderness--  
     Publication in Federal Register.  (A) give such public notice of the proposed action as they deem appropriate, 
including publication in the Federal Register and in a newspaper having general circulation in the area or areas in 
the vicinity of the affected land;  
 Hearings.  (B) hold a public hearing or hearings at a location or locations convenient to the area affected.  
The hearings shall be announced through such means as the respective Secretaries involved deem appropriate, 
including notices in the Federal Register and in newspapers of general circulation in the area: Provided. That if 
the lands involved are located in more than one State, at least one hearing shall be held in each State in which a 
portion of the land lies; 
      (C) at least thirty days before the date of a hearing advise the Governor of each State and the governing board 
of each county, or in Alaska the borough, in which the lands are located, and Federal departments and agencies 
concerned, and invite such officials and Federal agencies to submit their views on the proposed action at the 
hearing or by no later than thirty days following the date of the hearing.  
 (2) Any views submitted to the appropriate Secretary under the provisions of (1) of this subsection with 
respect to any area shall be included with any recommendations to the President and to Congress with respect to 
such area.  
Proposed modification.   
 (e) Any modification or adjustment of boundaries of any wilderness area shall be recommended by the 
appropriate Secretary after public notice of such proposal and public hearing or hearings as provided in subsection 
(d) of this section.  The proposed modification or adjustment shall then be recommended with map and 
description thereof to the President.  The President shall advise the United States Senate and the House of 
Representatives of his recommendations with respect to such modification or adjustment and such 
recommendations shall become effective only in the same manner as provided for in subsections (b) and (c) of 
this section. 
  


USE OF WILDERNESS AREAS  
 SECTION 4.(a) The purposes of this Act are hereby declared to be within and supplemental to the 
purposes for which national forests and units of the national park and wildlife refuge systems are established and 
administered and--  
     (1) Nothing in this Act shall be deemed to be in interference with the purpose for which national forests are 
established as set forth in the Act of June 4, 1897 (30 Stat.11), and the Multiple-Use Sustained-Yield Act of June 
12, 1960 (74 Stat. 215). 
     (2) Nothing in this Act shall modify the restrictions and provisions of the Shipstead-Nolan Act (Public Law 
539, Seventy-first Congress, July 10, 1930; 46 Stat. 1020),the Thye-Blatnik Act (Public Law 733, Eightieth 
Congress, June 2, 1948; 62 Stat.568), and the Humphrey-Thye-Blatnik-Andresen Act (Public Law 607, Eighty-
fourth      Congress, June 22, 1956; 70 Stat. 326), as applying to the Superior National Forest      or the regulations 
of the Secretary of Agriculture. 
     (3) Nothing in this Act shall modify the statutory authority under which units of the national park system are 
created.  Further, the designation of any area of any park, monument, or other unit of the national park system as a 
wilderness area pursuant to this Act shall in no manner lower the standards evolved for the use and preservation 
of such park, monument, or other unit of the national park system in accordance with the Act of August 25, 1916, 
the statutory authority under which the area was created, or any other Act of Congress which might pertain to or 
affect such area, including, but not limited to, the Act of June 8, 1906 (34 Stat. 225; 16 U.S.C. 432 et seq.); 
section 3(2) of the Federal Power Act (16 U.S.C. 796 (2); and the Act of August 21,1935 (49 Stat. 666; 16 U.S.C. 
461 et seq.).  
 (b) Except as otherwise provided in this Act, each agency administering any area designated as wilderness 
shall be responsible for preserving the wilderness character of the area and shall so administer such area for such 
other purposes for which it may have been established as also to preserve its wilderness character.  Except as 







otherwise provided in this Act, wilderness areas shall be devoted to the public purposes of recreational, scenic, 
scientific, educational, conservation, and historical use. 
  


 
 


PROHIBITION OF CERTAIN USES  
 (c) Except as specifically provided for in this Act, and subject to existing private rights, there shall be no 
commercial enterprise and no permanent road within any wilderness area designated by this Act and except as 
necessary to meet minimum requirements for the administration of the area for the purpose of this Act (including 
measures required in emergencies involving the health and safety of persons within the area), there shall be no 
temporary road, no use of motor vehicles, motorized equipment or motorboats, no landing of aircraft, no other 
form of mechanical transport, and no structure or installation within any such area. 
  


SPECIAL PROVISIONS  
    (d) The following special provisions are hereby made:  
 (1) Within wilderness areas designated by this Act the use of aircraft or motorboats, where these uses 
have already become established, may be permitted to continue subject to such restrictions as the Secretary of 
Agriculture deems desirable.  In addition, such measure may be taken as may be necessary in the control of fire, 
insects, and diseases, subject to such conditions as the Secretary deems desirable.  
 (2) Nothing in this Act shall prevent within national forest wilderness areas any activity, including 
prospecting, for the purpose of gathering information about mineral or other resources, if such activity is carried 
on in a manner compatible with the preservation of the wilderness environment.  Furthermore, in accordance with 
such program as the Secretary of the Interior shall develop and conduct in consultation with the Secretary of 
Agriculture, such areas shall be surveyed on a planned, recurring basis consistent with the concept of wilderness 
preservation by the Geological Survey and the Bureau of Mines to determine the mineral values, if any, that may 
be present; and the results of such surveys shall be made available to the public and submitted to the President and 
Congress.  
 Mineral leases, claims, etc.  (3) Notwithstanding any other provisions of this Act, until midnight 
December 31, 1983, the United States mining laws and all laws pertaining to mineral leasing shall, to the same 
extent as applicable prior to the effective date of this Act, extend to those national forest lands designated by this 
Act as "wilderness areas"; subject, however, to such reasonable regulations governing ingress and egress as may 
be prescribed by the Secretary of Agriculture consistent with the use of the land for mineral location and 
development and exploration, drilling, and production, and use of land for transmission lines, waterlines, 
telephone lines, or facilities necessary in exploring, drilling, production, mining, and processing operations, 
including where essential the use of mechanized ground or air equipment and restoration as near as practicable of 
the surface of the land disturbed in performing prospecting, location, and, in oil and gas leasing, discovery work, 
exploration, drilling, and production, as soon as they have served their purpose.  Mining locations lying within the 
boundaries of said wilderness areas shall be held and used solely for mining or processing operations and uses 
reasonably incident thereto; and hereafter, subject to valid existing rights, all patents issued under the mining laws 
of the United States affecting national forest lands designated by this Act as wilderness areas shall convey title to 
the mineral deposits within the claim, together with the right to cut and use so much of the mature timber 
therefrom as may be needed in the extraction, removal, and beneficiation of the mineral deposits, if the timber is 
not otherwise reasonably available, and if the timber is cut under sound principles of forest management as 
defined by the national forest rules and regulations, but each such patent shall reserve to the United States all title 
in or to the surface of the lands and products thereof, and no use of the surface of the claim or the resources 
therefrom not reasonably required for carrying on mining or prospecting shall be allowed except as otherwise 
expressly provided in this Act: Provided, That, unless hereafter specifically authorized, no patent within 
wilderness areas designated by this Act shall issue after December 31, 1983, except for the valid claims existing 
on or before December 31, 1983. Mining claims located after the effective date of this Act within the boundaries 
of wilderness areas designated by this Act shall create no rights in excess of those rights which may be patented 
under the provisions of this subsection.  Mineral leases, permits, and licenses covering lands within national forest 
wilderness areas designated by this Act shall contain such reasonable stipulations as may be prescribed by the 







Secretary of Agriculture for the protection of the wilderness character of the land consistent with the use of the 
land for the purposes for which they are leased, permitted, or licensed.  Subject to valid rights then existing, 
effective January 1, 1984, the minerals in lands designated by this Act as wilderness areas are withdrawn from all 
forms of appropriation under the mining laws and from disposition under all laws pertaining to mineral leasing 
and all amendments thereto.  
 Water resources and grazing.  (4) Within wilderness areas in the national forests designated by this Act, 
(1) the President may, within a specific area and in accordance with such regulations as he may deem desirable, 
authorize prospecting for water resources, the establishment and maintenance of reservoirs, water-conservation 
works, power projects, transmission lines, and other facilities needed in the public interest, including the road 
construction and maintenance essential to development and use thereof, upon his determina- tion that such use or 
uses in the specific area will better serve the interests of the United States and the people thereof than will its 
denial; and (2) the grazing of livestock, where established prior to the effective date of this Act, shall be permitted 
to continue subject to such reasonable regulations as are deemed necessary by the Secretary of Agriculture.  
 (5) Other provisions of this Act to the contrary notwithstanding, the management of the Boundary Waters 
Canoe Area, formerly designated as the Superior, Little Indian Sioux, and Caribou Roadless Areas, in the 
Superior National Forest, Minnesota, shall be in accordance with regulations established by the Secretary of 
Agriculture in accordance with the general purpose of maintaining, without unnecessary restrictions on other uses, 
including that of timber, the primitive character of the area, particularly in the vicinity of lakes, streams, and 
portages: Provided, That nothing in this Act shall preclude the continuance within the area of any already 
established use of motorboats.  
 (6) Commercial services may be performed within the wilderness areas designated by this Act to the 
extent necessary for activities which are proper for realizing the recreational or other wilderness purposes of the 
areas.  
 (7) Nothing in this Act shall constitute an express or implied claim or denial on the part of the Federal 
Government as to exemption from State water laws.  
 (8) Nothing in this Act shall be construed as affecting the jurisdiction or responsibilities of the several 
States with respect to wildlife and fish in the national forests. 
  


STATE AND PRIVATE LANDS WITHIN WILDERNESS AREAS  
     SECTION 5.(a) In any case where State-owned or privately owned land is completely surrounded by national 
forest lands within areas designated by this Act as wilderness, such State or private owner shall be given such 
rights as may be necessary to assure adequate access to such State-owned or privately owned land by such State 
or private owner and their successors in interest, or the State-owned land or privately owned land shall be 
exchanged for federally owned land in the same State of approximately equal value under authorities available to 
the Secretary of Agriculture:  
Transfers, restriction.  Provided, however, That the United States shall not transfer to a State or private owner 
any mineral interests unless the State or private owner relinquishes or causes to be relinquished to the United 
States the mineral interest in the surrounded land.  
 (b) In any case where valid mining claims or other valid occupancies are wholly within a designated 
national forest wilderness area, the Secretary of Agriculture shall, by reasonable regulations consistent with the 
preservation of the area as wilderness, permit ingress and egress to such surrounded areas by means which have 
been or are being customarily enjoyed with respect to other such areas similarly situated.  
 Acquisition.  (c) Subject to the appropriation of funds by Congress, the Secretary of Agriculture is 
authorized to acquire privately owned land within the perimeter of any area designated by this Act as wilderness if 
(1) the owner concurs in such acquisition or (2) the acquisition is specifically authorized by Congress. 
  


GIFTS, BEQUESTS, AND CONTRIBUTIONS  
 SECTION 6.(a) The Secretary of Agriculture may accept gifts or bequests of land within wilderness areas 
designated by this Act for preservation as wilderness.  The Secretary of Agriculture may also accept gifts or 
bequests of land adjacent to wilderness areas designated by this Act for preservation as wilderness if he has given 
sixty days advance notice thereof to the President of the Senate and the Speaker of the House of Representatives.  







Land accepted by the Secretary of Agriculture under this section shall become part of the wilderness area 
involved.  Regulations with regard to any such land may be in accordance with such agreements, consistent with 
the policy of this Act, as are made at the time of such gift, or such conditions, consistent with such policy, as may 
be included in, and accepted with, such bequest.  
 (b) The Secretary of Agriculture or the Secretary of the Interior is authorized to accept private 
contributions and gifts to be used to further the purposes of this Act. 
  
 


ANNUAL REPORTS  
 SECTION 7. At the opening of each session of Congress, the Secretaries of Agriculture and Interior shall 
jointly report to the President for transmission to Congress on the status of the wilderness system including a list 
and descriptions of the areas in the system, regulations in effect, and other pertinent information, together with 
any recommendations they may care to make.  
          Approved September 3, 1964. 
____________________________________________________________________________________            
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