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Natural events such as wildfires, floods, and storms can significantly alter the short-term 

structure and functioning of natural systems.  Recreation in wilderness areas is one 

instance in which individuals are directly exposed to post-disturbance landscapes.  

Consequently, public land managers may be faced with a different set of challenges 

stemming from changes in visitation, visitor experiences, and the potential for increased 

ecological impacts on the disturbed natural system from recreation use.  This paper 

investigates the issue of post-wildfire recreation management in the Mt. Jefferson 

Wilderness in Oregon.  Data on recreational users of a wilderness area were collected by 

administering an intercept survey.  Respondents were asked about changes in their use 

patterns following a wildfire, and their support for post-wildfire recreation management 

alternatives for the wilderness area.  Existing wilderness permit data were utilized to 

reconstruct the visitation history for trailheads leading into the study area.  The locations 

of campsites within the study area were recorded and analyzed to examine campsite 

choices following the fire.  This paper focuses on the descriptive and evaluative 

components of wilderness management to inform managers of conditions in the 

wilderness following fire and to examine socially acceptable management strategies for 

the wilderness by opportunity class.  Analysis of wilderness permits suggests some 

displacement from the burned area may have occurred, but is small in magnitude when 

compared to the effects of management actions on visitation in past years.  This study 

found that many of the campsites previously located in the burned area have disappeared 

or are no longer used.  Specific locations may be at risk of interference in natural 

regeneration from recreation use due to the number of campsites still in use at these 



  

locations and their proximity to the burn.  Exit surveys indicated that satisfaction had 

decreased following the burn among visitors.  A continuum of management alternatives 

were evaluated that ranged from further restricting access and letting nature take its 

course to increasing access and developed facilities in the wilderness area.  Four distinct 

groups of users emerged from a cluster analysis on support for these recreation 

management alternatives.  Significant differences across the clusters were suggestive of 

differing value orientations between groups.  Thus, the plausibility of implementing post-

wildfire recreation management alternatives is assessed in light of existing wilderness 

management regulations and guiding documents, and the support expressed for them by 

visitors.  Finally, recommendations for monitoring the recovering burned area are made 

based on the results of this study.      
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POST-FIRE RECREATION MANAGEMENT IN THE MT. JEFFERSON 
WILDERNESS 

 
CHAPTER 1 - INTRODUCTION 

The B&B Fire of 2003 burned within the Mt. Jefferson, Mt. Washington, and 

Three Sisters Wilderness areas along the crest of the Cascade Mountains in the Deschutes 

and Willamette National Forests.  The fire has inspired many questions about 

management both within and outside the wilderness.  Within wilderness, issues center 

around the best way to go about the rehabilitation of human caused impacts that might 

cause erosion in burned areas, the control of noxious weeds poised to take over in the 

post disturbance environment, and the disruption of plant and wildlife communities.  

Issues outside the wilderness range from the appropriate role of timber salvage operations 

to the potentially increasing demand for recreation opportunities and congestion of 

visitors due to displacement from the fire.   

Visitation may change as a result of the fire.  Hypothetically, visitors may be 

initially attracted to the site to observe natural processes taking place in the post-fire 

landscape; they may also return at a future date to observe changes over time.  Other 

visitors may be initially deterred by the presence of the burn, choosing to recreate 

elsewhere.  As the landscape changes over time, visitation may drop further as the 

novelty of the post-fire landscape fades to brushy undergrowth and dry, burned trees 

provide little to no shade.  Over the long term, we would expect visitation to return to 

pre-fire levels as the forest stand returns to maturity.   

The public is increasingly aware of and interested in fire management as urban 

boundaries expand into wildlands.  For many individuals, recreation use represents the 

only direct contact with wildfire and wildfire management.  Many impressions of fire and 

management may be taken away from wilderness experiences, emphasizing a unique 

opportunity for education on the role of fire in wilderness ecosystems.  Resource 

managers’ responsiveness to forest fires and to potentially changing visitation as a result 

of fire may be limited by social, economic, political and regulatory constraints.   

This project specifically focuses on the southwestern portion of the Mt. Jefferson 

Wilderness within the Eight Lakes Basin and surrounding areas. The fire burned in a 
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mosaic pattern, burning some areas intensely and leaving little but charred remains and 

sterilized soil in its wake.  In other sections, the fire burned moderately, leaving the larger 

trees alive.  The fire completely missed many small “islands” within the burned area.  

These changes to the landscape may translate into changes in recreation use and visitor 

behavior.  This area has traditionally been used by a wide variety of visitors including 

day hikers, backpackers, climbers, and horse campers (USDA Forest Service 1966).   

The fire burned many areas used by recreationists in the past and these changes to 

the landscape now offer a different type of wilderness experience.  Consequently, 

managers may be faced with a different set of challenges stemming from changes in 

visitation, visitor experiences, and the potential for increased ecological impacts on the 

disturbed natural system from recreation use.  Visitors may avoid burned areas, instead 

focusing their use on either the unburned islands within the burned area, nearby sites 

located outside the fire perimeter, or by seeking their wilderness experience elsewhere.   

Following the B&B Fire, two primary concerns were expressed by managers.  

The first focused on the potential for displacement of wilderness visitors from the fire 

area to the rest of the wilderness and the concentration of use that could occur in some of 

these alternate locations.  The impacts of concern pertained to biophysical resources and 

social conditions including crowding and resource damage at the substituted areas.  The 

second type of concern was directly related to recreationists’ impact on the recovering 

burned area.  Recreation impacts may compound the effects of the fire, impeding natural 

recovery.  Impacts of concern include the introduction of invasive species, erosion from 

travel routes and campsites, and the disruption of vegetative regrowth following the burn. 

The objectives of this study were therefore both descriptive—to identify 

conditions related to recreation visitation and experience following the fire—and 

evaluative—to evaluate visitor support for management of post-fire wilderness.  Figure 1 

was developed for this study to examine the manner in which wilderness character may 

be affected by the fire and recreation choices.  It asserts that a fire in the wilderness 

results in a changed landscape which directly affects the experience of the visitor.  This 

change in experience leads to a change in visitor behavior, which, in turn, leads to 

impacts to wilderness character.  Evidence from this study is used to support this 
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diagram, as will be discussed in greater detail in later chapters.  The potential role of 

management for addressing changes relating to the fire will be evaluated for each step of 

this process as well.  

 

Fire in 
Wilderness 

Recreation 
Experience 

Visitor 
Behavior 

Impacts to 
Wilderness 
Character 

Figure 1: Pathway of fire’s effect on recreation experience, visitor behavior, and wilderness character 

 Little discussion exists in the literature regarding new challenges from fire in 

wilderness and the tools available for resource managers to address them.  This 

necessitates an investigation into the nature of these challenges and an evaluation of 

potential solutions.  An exploration into public support for various management options 

will provide managers with a starting point for dealing with post-fire issues within the 

Wilderness.  This research seeks to determine the type and extent of management that 

visitors are willing to accept and support to secure their desired wilderness experiences.  

Visitors were thus segmented into different groups based on expressed support for 

management through cluster analysis and analyzed to identify some unique 

characteristics to help managers evaluate the socially appropriate role of management in 

the Mt. Jefferson Wilderness by user type.   

Because of the issues identified as potential concerns following the fire, this study 

gathered information through exit surveys conducted at major trailheads, trailhead 

permits from the past 15 years, and campsite locations in the burned and unburned areas.  

Exit surveys were conducted to record social conditions following the fire within the 

study area, as well as to gauge the level and type of management wilderness visitors 

would support in addressing the concerns listed above.  Trailhead permits were used to 

determine how overall visitation to the study area and Mt. Jefferson Wilderness has 

changed over time.  Campsite locations, recorded as part of a campsite monitoring effort, 

were used to examine current campsite selection following the fire.   
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CHAPTER 2 – REVIEW OF THE LITERATURE  

This study evaluates recreation use within the Mt. Jefferson Wilderness following 

the B&B Fire.  This literature review was developed to illustrate the tools employed in 

designing, implementing, and interpreting this study.  Because the results of this study 

will be utilized to inform management, management challenges and considerations are 

also reviewed.    

As suggested by the Limits of Acceptable Change (LAC) process and discussed 

by Shelby et al. (1996), there are two main components involved in resource management 

decisions.  The descriptive aspect involves the collection of objective data regarding 

current social and biophysical conditions.  This information is used in combination with 

the second, evaluative, component to make management decisions.  This literature review 

ties together the descriptive and the evaluative components of wilderness management 

through a discussion of relevant management frameworks to provide a foundation for the 

following examination of the dual objectives for this study.   

2.1 Wilderness and Wilderness Management 

The following section is included to provide the context for how the objectives of 

this study fit within the guiding principles of the Wilderness Act of 1964 regarding the 

management of wilderness.  This review also identifies some of the challenges stemming 

from the sometimes-conflicting goals of the Wilderness Act and the effects that these 

challenges have on management decisions designed to minimize visitor impacts.  

Guidance for managers is also examined to provide a context in which the evaluative 

component of the management decision is conducted.   

The Wilderness Act of 1964 required Congress to set aside congressionally 

protected tracts of land.  It was “…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.”  Wilderness was poetically and legally defined: “…in contrast 

with those areas where man and his own works dominate the landscape, (Wilderness) 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” (Wilderness Act 1964, p. 
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1).  Under the Act, Wilderness is to be protected to provide an environment appearing in 

its natural state without evidence of human presence, providing opportunities for 

recreation consistent with the terms of the Act.   

This prescription by Congress has proven to be a bit of a quandary for wilderness 

managers.  Managers are put in a position in which they must balance these two 

requirements; allowing visitors the experiences they seek and are entitled to by law, while 

at the same time protecting the natural resources often unintentionally altered by the very 

people who value wilderness.   

Guidance on this issue was provided through administrative rules published by 

the Forest Service (USDA Forest Service 1990c), designed to direct wilderness managers 

on how to best uphold the requirements of the Wilderness Act.  This document identified 

management objectives, assigned authority and responsibility, defined words used in the 

Wilderness Act, and specifically addressed policies for managing wilderness.   

A different type of guidance for management can be found in the history of the 

American concept of wilderness.  The Wilderness Act was a direct result of the societal 

need for wildness.  Hendee and Dawson (2002, Ch. 1) identified four aspects of 

wilderness that provide for human needs through their review of the extensive history of 

the subject.  Some types of experiences can be easily fulfilled through a wilderness 

setting, and encompass the opportunities for solitude and freedom, community building, 

education and therapy, aesthetic values, and simplicity.  Additionally, scientific values 

associated with wilderness include its ability to serve as a baseline for natural processes, 

a source population for threatened species, and a bank of genetic material for the future.  

Economic values of wilderness consist of both use values that contribute to the economic 

stability of local economies, and non-use values such as existence, bequest, and option 

values.  The final aspect of wilderness described by Hendee and Dawson is symbolic and 

spiritual, referring to the non-quantifiable dimensions of the human relationship with the 

wilds.   

 These four aspects of wilderness were written into the language of the Wilderness 

Act.  Components of these larger categories of wilderness values are reflected through the 

words “untrammeled,” “natural,” “undeveloped,” and “outstanding opportunities for 
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solitude or a primitive and unconfined type of recreation.”  A document addressing the 

need for a nation-wide effort to consistently monitor wilderness conditions was recently 

released by the Forest Service Wilderness Monitoring Committee (Landres et al. 2005).  

That paper utilizes these phrases from the Wilderness Act in its effort to create a 

consistent monitoring protocol for National Forest Wildernesses.  Each phrase from the 

Wilderness Act was developed into a distinct concept, and attributes of these concepts 

were used to design a monitoring and reporting scheme to craft a general idea of the state 

of federal Wilderness.  The descriptive information collected through the Mt. Jefferson 

study may contribute toward this monitoring effort.  

Guidance is therefore presented in many forms for wilderness managers to collect 

descriptive information and to apply it in their evaluative processes.  However, the task of 

managing for these often conflicting objectives is daunting.  Conceptual and structured 

frameworks have therefore been developed to help managers design programs to 

inventory, monitor, and address impacts to social and biophysical wilderness resources.  

Shelby and Heberlein (1986) developed the Carrying Capacity Assessment Process 

(CCAP) to help managers define an appropriate visitor carrying capacity for their area.  

In their comparison of frameworks, Nilsen and Tayler (1997) report that the Visitor 

Impact Management (VIM) system was developed to address the same concerns as other 

systems such as the Management Process for Visitor Activities (VAMP), the Recreation 

Opportunity Spectrum (ROS), and Visitor Experience and Resource Protection (VERP), 

developed in 1993 (Hendee and Dawson 2002).  Collectively, these frameworks are 

referred to as the ‘alphabet soup’ of wilderness management.  Perhaps the most 

commonly utilized of these processes is the Limits of Acceptable Change (LAC) system 

for wilderness planning (Stankey et al 1985) which is the designated wilderness planning 

framework for the Willamette National Forest.  This will be discussed in greater detail 

below.   

 These frameworks rely on the basic concept of the opportunity class.  Hendee and 

Dawson describe an opportunity class as “the resource, social, and managerial conditions 

considered desirable and appropriate within the wilderness” (2002, p. 240).   Opportunity 
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classes can be described as specific zones to be managed by different standards in regards 

to management presence, natural qualities, and social conditions.   

 The evaluative component of wilderness management decisions must also take 

into account the effect of management presence.  Management presence is included in the 

opportunity class concept because management itself can cause significant impacts to 

wilderness character.  Lachapelle (2000) discusses this concept in regards to the 

management of human waste.  While managers are required to preserve wilderness 

character by keeping the area clean and protecting water, soil, and human safety, they are 

also required to preserve wilderness character by using the least intrusive management 

available.  Toilets are considered installations within the wilderness that must be 

maintained and their waste removed.  Permanent installations are illegal under the 

Wilderness Act, and large pack strings or helicopters used for maintenance can detract 

from the quality of the wilderness visitor’s experience.  Lachapelle suggests a guide for 

the level of sanitation management appropriate to the opportunity class in which it is 

applied.  In this manner, more intensive management is deemed acceptable in heavily 

used areas, while less intensive management is acceptable in lower use areas.  In the 

evaluative process, the impact of management should not be overshadowed by the 

usefulness of the strategy or the consideration of the public’s support for the action.   

Specific management techniques have been developed to deal with impacts in the 

wilderness when they are seen to be detracting from wilderness quality.  Although this 

study specifically focuses on the evaluation of these actions by wilderness visitors, they 

have also been evaluated in the literature for their effectiveness.  As reviewed by 

Manning (1999), all management techniques are not created equal.  Education is used to 

persuade visitors to adopt behaviors compatible with management objectives.  While this 

is somewhat effective in decreasing impacts associated with careless, unskilled, and 

uninformed actions, it is not effective in addressing intentionally illegal or unavoidable 

actions.  Educational information is carried in various media, and can be expressed in 

brochures and signs outside of the wilderness, at trailheads, or within the wilderness.  

Direct contact with user groups can be made on-site or before the groups enter the 

wilderness.  Although this form of management is generally agreeable with visitors, its 
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effectiveness varies depending upon location and goals of behavior modification (Reid 

and Marion 2003).  Roggenbuck and Berrier (1981) experienced greater success with 

personal interactions in combination with the distribution of leaflets than the distribution 

of leaflets through trailhead boxes.     

Rules and regulations governing visitor behavior in wilderness can also be 

employed.  However, these policies are entirely ineffective if visitors are not informed 

about their existence, necessity, ramifications for breaking them, and alternative activities 

or locations.  The hardening of sites within the wilderness can be an effective way of 

minimizing biophysical impacts by concentrating use in specific areas.  This is thought to 

help with the problem of campsite proliferation in high use areas and to address social 

issues by engineering site distribution in such a way as to minimize crowding.  Finally, 

rationing techniques include reservation, lotteries, first-come-first-served, pricing, and 

merit systems.  Manning (1999) suggests that use rationing be implemented only as a last 

resort, and that the decision be based specifically on addressing social and ecological 

impacts rather than on the number of people.   

The objectives of this study are aimed toward informing decisions regarding post-

fire management in the Mt. Jefferson Wilderness by providing descriptive and evaluative 

information.  The second objective of this study is to provide evaluative information 

regarding visitor support for management actions in the wilderness.  Other considerations 

must be taken into account in the evaluative process as well.  This review serves to 

bolster the information provided to managers by identifying constraints and opportunities 

for management provided through policy guidelines, and management frameworks.  The 

effectiveness and potential impacts of management actions on wilderness character and 

visitor behaviors such as displacement were also reviewed.  The concept of opportunity 

class is used as a foundation on which to identify appropriate levels of management in 

wilderness for various settings.   

2.2 Fire Impacts 

 Fire policy in wilderness is examined in this section to set the political context 

within which the B&B Fire burned, and to reflect the dilemmas faced by managers 

regarding this subject.  The first objective of this study was to identify conditions 
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following the fire regarding recreation use and experience.  Little research has been 

conducted specifically addressing the effects of fire on recreation in wilderness.  A 

thorough review of the economics literature on this topic is therefore included in this 

section to provide some illumination on how wilderness experiences are affected by fire.   

Fire policy in designated wilderness is a perfect example of the dilemma 

concerning the level of management acceptable in wilderness.  Fire has long been 

suppressed in wilderness, despite the acknowledgement by federal agencies of fire as 

important to ecological function and wilderness qualities of naturalness (Parsons 2001).  

Fire is managed in each wilderness according to its fire management plan.  According to 

Miller (2003), only 85 fire management plans (out of the 405 National Forest Wilderness 

areas) allow fires to burn within the boundaries of the wildernesses.  However, most of 

the fires ignited in these 85 wilderness areas are suppressed (p. 380-381).  The 

suppression of fire in these areas has led to major changes in the role of disturbance in the 

natural landscape.  Miller advocates the use of fire from natural ignitions to protect 

wilderness qualities and as a fuels reduction technique.    

 Wilderness managers are left with several options regarding fire.  They may either 

suppress natural starts or let them burn.  They may also consider active fuels reduction 

techniques, using prescribed fire or mechanized thinning to bring wilderness back into its 

historic fire regime.  However, they are legally restrained in their actions by the 

Wilderness Act which requires management to use only the minimum action necessary.  

Landres et al. (2001) described the difficulties of managing for ‘wildness’ and 

‘naturalness.’  While fire suppression may result in a degradation of the ‘naturalness’ of 

the land, and active fire management might be able to restore this quality, the ‘wildness’ 

of the area may be compromised by the intrusive management action.   

While wilderness managers may be faced with some confusion regarding the 

appropriate role of fire in wilderness, wilderness visitors may be faced with the effects of 

fires in their wilderness experiences.  Some of these fires may be a result of active fire 

policy, while others may result from fuel buildup and fire suppression.  How do fires 

affect recreationists’ experiences and choices?  “Estimating the impacts of fire on 

resources and the resulting economic consequences remains a difficult problem for fire 
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managers, because they have little information of fire on recreation use” (Englin et al. 

2001, p. 1).  The general lack of information available to managers concerning the effects 

of fire on visitors is very pronounced in the recreation literature, though it has been 

explored to some extent in the recreation economics literature.  For this reason, the 

majority of the following discussion focuses specifically on research conducted in the 

field of economics, and the effects of fire on both market and non-market values 

associated with recreation.   

Several studies have assessed the visual impacts of management practices on 

forest aesthetics (as reviewed by Rosenberger and Smith 1998 and Ribe 1989).  

Prescribed fire initially detracts from the scenic beauty of a site, but over time, may 

increase the aesthetic appeal when used as a management technique to thin forests.  

Wildfires likely influence aesthetics similarly, though the scenic beauty of the site might 

be slower to recover.  Regardless of the manner in which fire affects the aesthetics of a 

scene, it is apparent that it does have a significant impact. 

Love and Watson (1992) conducted one of the few studies found in the recreation 

literature evaluating recreation use following a fire in the Wilderness.  Their survey of 

visitors to the Bob Marshall Wilderness following the Gates Park Fire of 1988 found that 

fire had little effect on visitors’ decisions to hike in different areas of the Wilderness 

when compared with other factors such as remoteness and naturalness.  When relating the 

reasoning behind visiting the North Fork of the Sun River (burned) or the South Fork 

(unburned), visitors to both areas ranked the fire as the least important factor in their 

choice.   

However, 50% of the visitors to the North Fork reported that the fire was an 

important factor in their choice of trails on which to travel, possibly indicating avoidance 

of burned areas.  In addition, visitors to the burned section ranked the fire as more 

important in their choice of campsites than visitors to the unburned section, and reported 

that their visit was affected by diminished scenic values, the displacement of others, 

effects on hunting, and water quality.  Positive values were also attributed to the fire, 

including increased game habitat, educational benefits, and stimulated vegetative growth.  
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A contingent valuation study conducted in the Rocky Mountains (Flowers et al. 

1985) revealed that the presence of a burn only resulted in a loss of value for 

recreationists if the fire was a crown fire.  Another economic study done in Canada 

(Boxall et al. 1996) showed that visitors were willing to pay to avoid burned areas, and 

that the presence of a fire influenced campsite choice.  This study also emphasized the 

strong influence of fires on non-market values associated with public lands.  

Englin et al. (2001) conducted a temporal analysis of values related to fires held 

by non-motorized recreation users in the Rocky Mountains.  By utilizing contingent 

behavior techniques (photographs and descriptions of different-aged post-fire landscape 

scenarios) researchers found that consumer surplus was highest for the first couple of 

years following the fire, eventually decreasing to a lower level than where it started 

twenty-seven years after the fire, possibly due to encroaching brush.   

Although the link between consumer surplus and future visitor behavior is not 

direct, the results of these studies suggest that in some instances, managers may have 

reason to expect an increase in use of burned areas at some point following a forest fire.  

Visitors curious about a fire may recreate in the burned area to observe new changes in 

species composition and scenery.  Over time, they may return to observe post fire 

recovery.  If this is the case, it may be an opportunity for management to increase public 

knowledge of natural disturbance regimes through interpretive efforts.  It also raises the 

question of how long the curiosity seekers will continue to visit.   

 Definite effects of fire on visitation and value are far from established.  In another 

study, the same authors (Loomis et al. 2001) predicted that, following a sudden decrease 

in demand for hiking trips, trip demand increases with time from the fire out to 50 years, 

or the pre-fire condition.  However, the presence of a crown fire did not show any such 

significant relationship.  Another study predicted that both hikers and mountain bikers 

would decrease their visitation following prescribed or wildfire (Hesseln et al. 2003).   

In light of previous studies indicating an increase in visitation following fire, 

these authors conclude that “fire managers must pay attention to regional social 

differences when determining the best fuels management techniques to employ” (p. 367).  

Overall, these studies show that wildfire may affect different activity groups in different 

 



 12

regions of the country in entirely different ways.  The effect of this fire may differ 

depending upon its severity; with crown fires potentially resulting in a lower consumer 

surplus and negatively influencing visitation.  Much research remains to be conducted on 

this subject before any conclusive statements can be made about the effects of fire on 

recreation visitation and recreation benefits.  The prediction that wildfire can affect both 

the values associated with the recreation experience and overall visitation patterns in an 

area is suggestive to Mt. Jefferson Wilderness managers that it is reasonable to expect 

changes in the visitation and experiences of its visitors. 

2.3 Measuring Impacts to Wilderness 

2.3.1 Indicators and Standards in Wilderness Management Frameworks 

Although the direct application of the results of this study to management 

prescriptions in the wilderness is outside the scope of this study, the descriptive and 

evaluative information collected may be utilized by managers to select indicators and set 

standards for wilderness conditions.  The results of this study will be utilized to develop a 

monitoring plan to enable managers to track changes following the fire.  In this 

monitoring plan, relevant policy guidelines and a thorough review of the literature will be 

utilized to develop standards by which to judge the appropriateness of conditions in the 

wilderness.   

The following review therefore focuses on two conceptual frameworks used by 

the Willamette National Forest to provide a context for the usefulness of the information 

collected in this study to managers.  These guidelines form the basis on which the Mt. 

Jefferson Wilderness is managed.  The Recreation Opportunity Spectrum is a guideline 

for setting standards based on the concept of diversity in recreation experiences.  The 

Limits of Acceptable Change is a framework that uses these standards to develop trigger 

points in resource impact after which management actions will be employed.    

Recreation Opportunity Spectrum.  The Recreation Opportunity Spectrum (ROS) 

was developed as a framework to help managers meet the diverse desires of recreation 

users on public lands.  The ROS presumes that recreationists are heterogeneous in what 

they find desirable, due to a wide variety in value systems, sometimes in conflict with 

one another (Brown et al. 1978, Clark and Stankey 1979).  Individuals may seek different 
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experiences in their outdoor recreation.  One family may seek out a more developed type 

of experience, choosing to spend their leisure time fishing in their motorboat on a 

reservoir.  Another family may desire a more primitive type of experience and choose 

instead to hike off-trail in the backcountry.    These two families would not find the 

other’s experience to be of high quality, and would not be happy participating in these 

activities in the same location.   

As discussed by Manning (1999), managing for a mean recreation experience is 

ineffectual and will result in a low quality experience for many of the parties involved.  

For example, imagine a management decision was made allow motorized boats in a high 

mountain lake accessed via a rough dirt road with hiking trails departing from it, in an 

attempt to satisfy the needs of both families mentioned above.  The motorized family 

would have trouble accessing the lake and launching their boat without the necessary 

facilities, and the backpacking family would be unhappy with the sounds of motors on 

the lake.  Managers are better off managing separate areas to provide for high quality 

experiences for each group than to try to provide a marginal experience for both.   

 The concept of ‘zoning’ in wilderness (Haas et al 1987) is a tactic to effectively 

account for this variation by providing recreation opportunities and protecting resources 

while maintaining consistency with the mandates of the Wilderness Act.  Because no 

single area can provide all opportunities desirable to recreationists, zoning is a useful tool 

for large areas when trying to develop management strategies to provide a diversity of 

settings and opportunities.  The example of the Willamette National Forest Land and 

Resource Management Plan (USDA Forest Service 1990a) is used here to examine how 

the ROS system is formally translated into management.   

 The ROS defines classes of opportunity based on the physical, managerial, and 

social setting.  The Willamette National Forest classifies recreation opportunities as 

primitive, semi-primitive nonmotorized, semi-primitive motorized, roaded natural, rural, 

and urban.  Each of these settings is managed by different standards for social, 

environmental, and managerial conditions.  The primitive and semi-primitive 

nonmotorized classes have been modified and expanded into four distinct classes for the 

wilderness areas located on the Forest.  The opportunities offered in wilderness range 
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from pristine to transition.  Figure 2 describes the role of the ROS in Willamette National 

Forest planning, and identifies key standards set for wilderness areas.  

 

 

Primitive 
 

Semi-primitive 
Nonmotorized 

Semi-primitive 
Motorized 

Roaded 
Natural 

Rural 
 

Urban 
 

Pristine: 
- Less than 1 encounter 
per day 
- Campsites out of sound 
and sight of others 
- Less than 3% of visitors 
contacted by managers 
- No signs posted 
- No trails 
- Wildlife unaffected by 
human use 
- Fewer than 2 trees per 
site damaged by humans 
- Campsite size<100 sq. ft. 
 
 

Primitive: 
- Less than 7 encounters 
per day 
- 1 or less campsites 
within sound or sight 
- 20-30% of campers 
contacted by managers 
- No more than one 
directional sign per trail 
junction 
- Trails constructed and 
maintained for protection 
of wilderness values 
- Recreation should not 
displace wildlife 
- Fewer than 4 trees per 
site damaged by humans 
- Campsite size<250 sq. ft. 

Semi-primitive: 
- Less than 10 encounters 
per day 
- 2 or less campsites 
within sound or sight 
- 50-75% of campers 
contacted by managers 
- No more than two 
directional sign per trail 
junction 
- Trails constructed and 
maintained for protection 
of wilderness values 
- Recreation should not 
decrease wildlife habitat 
by more than 20% 
- Fewer than 6 trees per 
site damaged by humans 
- Campsite size<400 sq. ft. 

Transition: 
- Less than 12 encounters 
per day 
- 5 or less campsites 
within sound or sight 
- 75-100% of campers 
contacted by managers 
- No more than two 
directional sign per trail 
junction 
- Trails constructed and 
maintained for protection 
of wilderness values 
- Recreation should not 
decrease wildlife habitat 
by more than 20% 
- Fewer than 6 trees per 
site damaged by humans 
- Campsite size<625 sq. ft. 

Willamette National Forest Recreation Opportunity Spectrum 

Figure 2: Selected standards for wilderness conditions by opportunity class 

The ROS was chosen as a foundation on which to frame discussions for this study 

because of its wide use as a management framework, particularly in the Mt. Jefferson 

Wilderness.  It is worth noting, however, that research in recent years has raised 

questions as to the effectiveness of this strategy to appropriately manage for recreation 

experiences in wilderness.  Coping mechanisms (as will be discussed in greater detail 

below) such as displacement, rationalization, and product shift have been shown to be 

employed by wilderness visitors when faced with an unexpected or undesirable 

wilderness conditions (Peden and Schuster 2004, Manning and Valliere 2001, Shindler 

and Shelby 1995).  These coping mechanisms allow recreation visitors to keep their 

satisfaction levels high by changing their behaviors or internal processes, such that 
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increased crowding or biophysical impacts may not result in a decrease in satisfaction 

among visitors.  This is thought to have the potential effect of decreasing the diversity of 

recreational opportunities and the experiences sought (Manning and Valliere 2001) and 

pushing settings gradually toward the more developed or high use end of the ROS.   

Some very recent studies (Cole and Hall 2005, Cole and Hall 2006) indicate very 

few differences between visitors to very high use, high use, medium and low use 

wilderness trailheads throughout the Oregon and Washington.  They found that these 

groups of visitors were similar to each other regarding the fulfillment of expectations, 

satisfaction levels, awareness of potential problems, knowledge and concern of 

designated Wilderness, sensitivity to impacts, and the lack of negative perceptions of 

encounters with other groups.  These results suggest that setting social standards based on 

accurate visitor opinion may not result in lowered concentrations of visitors to wilderness 

areas, because of the tendency to adapt to adverse situations.  The general opinion 

expressed by visitors in their study was that management actions implemented to protect 

social conditions such as solitude at the cost of restrictions is undesirable.   

Although such evidence may suggest that ROS is not the most useful tool for 

managing social conditions in wilderness because of the highly adaptable nature of 

humans, it may still prove to be a valid tool for managing wilderness according the policy 

constraints of the Wilderness Act.  It still has the potential to protect low use areas from 

greater impacts and concentrations of visitors, as may be interpreted as a requirement of 

the Wilderness Act.   

Limits of Acceptable Change.  Impacts to social and biophysical resources can be 

inventoried, tracked, and addressed using a framework designed for wilderness 

management.  The Limits of Acceptable Change (LAC) was originally developed to 

address the problems that arise when trying to determine a specific carrying capacity for a 

wilderness area (Stankey et al. 1985).  Carrying capacity, in the wilderness recreation 

context, describes the number of visitors a site can support without causing unacceptable 

impacts to its resources, or the “maximum level of use an area can sustain without 

exceeding the limits of acceptable change in social and environmental conditions” 

(Hendee and Dawson 2002, p. 612).  The problem faced by managers attempting to 
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define carrying capacity for specific areas is that the determination of the acceptable 

number of visitors is a hard one to make.  Thus, the frameworks were developed to help 

address this concern by providing decision making tools (Cole and Stankey, 1997, 

Manning, 1999). 

LAC requires managers to define the maximum acceptable levels of human 

caused impact allowable within a wilderness.  Acceptable levels of impact are set through 

this process, and management techniques are utilized to keep conditions from degrading 

beyond these levels.  These acceptable limits are described by Manning (1999) as the 

“minimum acceptable condition of each indicator variable” (p. 72).  In theory, impacts 

are allowed to reach these minimally acceptable conditions, but never to decline beyond 

them.  Since a specific level of impact beyond optimal conditions is allowed in this 

system due to the inevitability of impact, LAC therefore represents a compromise 

between resource protection and recreation opportunities (Cole and Stankey 1997).  

When dealing with recreation-caused impacts, indicators and standards for social, 

ecological, and managerial are selected.  This is because, in addition to their impact on 

the land, visitors also have the potential to affect the quality of one another’s experiences.  

The level of management presence in the wilderness can have an effect on these 

experiences as well.   

 Indicators are defined by Manning (1999) to be “specific, measurable variables, 

reflecting the essence or meaning of management objectives...(they) may include 

elements of the biophysical, social, and management environments that are important in 

determining the quality of the visitor experience” (p. 72).  Stankey et al. (1985) in their 

development of the LAC process describe indicators as “specific variables – that, singly 

or in combination, are taken as indicative of the condition of the overall opportunity 

class” (p. 9).  Manning (1999) specifies considerations for indicator selection to include 

biophysical characteristics, social characteristics, and management considerations such as 

legal directives, agency mission statements, policies, and resources.  Indicators should be 

selected so that they are easily defined and interpretable and represent the actual 

condition of the resource, with very little room for interpretive error.   

 



 17

 Standards are determined from a quantifiable variable indicator that defines the 

maximum acceptable level of impact occurring to the resource.  The selection of 

meaningful and fair standards proves to be challenging, because standards are selected to 

make a decision about what level of impact is acceptable.  Like indicators, standards 

should be defined as specifically as possible for measurable aspects of impacts, and 

should be written as standards for conditions, rather than in the context of management 

actions.  They are absolute limits, not to be exceeded under any circumstances.  Along 

the same vein, restrictive controls should not be implemented before standards are at risk 

of being approached (Cole and Stankey 1997). 

Several researchers have suggested the use of wilderness ‘purist’ attitudes for 

informing standards for wilderness conditions and management (Stankey and Schreyer 

1987, Schreyer and Roggenbuck 1981, Shafer and Hammitt 1995).  As discussed above, 

the Wilderness Act describes very specific conditions.  However, not all visitors share the 

basic beliefs associated with the Act.  The notion of ‘purism’ refers to an attitudinal 

orientation toward the ideal, or legal, definition of wilderness, and was developed to tap 

into people’s concept of wilderness.  Shafer and Hammitt (1995) argue that this notion is 

a useful way of examining and classifying visitors based on the attitudes they hold toward 

wilderness.  Schreyer and Roggenbuck (1981) suggest the use of purism classification to 

distinguish visitors by degree of purism and to identify the links between purism and 

behaviors, backgrounds, and preferences.  In this way, it could be used to help define 

baseline conditions for wilderness character, because ‘purists’ will show a lower 

tolerance to departures from the ideals set in the Wilderness Act.   

 The LAC approach can be viewed as involving two main tasks, describing and 

evaluating impacts to wilderness resources.  The descriptive component is generally the 

scientific description of conditions.  In wilderness management this is the data resulting 

from the inventory and monitoring of the indicators.  Setting standards for acceptable 

impact is the evaluative element in which managers must decide when impacts are 

unacceptable.  This can be a potentially overwhelming and wide-open task.   

Many considerations should be included in the evaluative step in this decision 

making process.  Policies and laws can limit options and provide some guidance as to the 
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appropriate standards to be set for a resource.  Forest plans and other management 

documents from the agencies often provide standards for some indicators and policy 

guidance for setting others by opportunity class.  Another source of guidance for 

managers is precedence.  Managers will often refer to other wilderness monitoring plans 

to see what standards have been set by other managers in the past to deal with similar 

levels and types of impacts.  Public input is essential in the LAC process, which attempts 

to integrate social norms regarding impacts into the standards determined for the 

resource.  The current study seeks to provide descriptive information to Mt. Jefferson 

Wilderness managers regarding the manner in which conditions in the wilderness are 

changing as a result of the fire.  Evaluative information provided to managers will focus 

on the support shown by visitors regarding various management actions.  This 

information will help managers to set appropriate standards for the Mt. Jefferson 

Wilderness. 

2.3.2 Biophysical Conditions 

Although this study does not specifically address biophysical impacts, it is an 

integral part of the LAC process in wilderness management.  This section serves to 

provide a brief background on the role of biophysical impacts in wilderness management 

to facilitate later discussion of the LAC process. 

To date, very few impacts associated with recreation have been identified as 

having the potential to affect wilderness ecosystems on a landscape scale, because 

recreation use is generally concentrated in relatively small areas.  Exceptions to this rule 

include the introduction of non-native species, such as weeds and fish, and the disruption 

of wildlife populations or sensitive ecosystems (Hendee and Dawson, 2002).  However, 

this does not lessen the importance of assessing and addressing these impacts.  In 

addition to the potential effects of recreation impacts on the wilderness experiences of the 

visitors, biophysical impacts often change the land in a manner inconsistent with the 

requirements of the Wilderness Act.   

Some impacts to biophysical resources include, but are not limited to, the creation 

of campsites and user trails, damage to vegetation, the introduction of non-native species, 

damage to meadows from stock grazing, and water quality degradation (Hendee and 
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Dawson, 2002).  The monitoring of biophysical impacts varies by ecosystem, user group, 

management strategy and many other things.  Common indicators for biophysical impacts 

in monitoring efforts include: total campsite area, denuded area, number of trees 

damaged, number of trees cut down, number and condition of fire rings, amount of litter, 

amount of horse manure, social trails present, and presence of invasive species (Cole 

1989).  Standards are set for each of these indicators through the LAC process to trigger 

management action when monitoring shows an unacceptable decline in condition. 

Many of the biophysical impacts monitored by wilderness managers may have 

little effect on the wilderness experience of visitors.  Although Roggenbuck et al. (1993) 

determined that impacts to campsites were more important to visitors than encounters 

along trails, it has been shown that only certain impacts are readily perceived or 

negatively evaluated.  Wilderness managers have lower tolerances for campsite impacts 

than do visitors, and a certain level of impact is even seen as desirable to visitors when 

choosing a campsite (Farrell et al. 2001, Brunson and Shelby 1990).  The Farrell et al. 

study utilized qualitative techniques to evaluate visitor perception and evaluation of 

recreation-caused impact.  They found that there was no relationship between the actual 

condition of a campsite and the respondents’ evaluation of the campsite.  Brunson and 

Shelby developed a hierarchy of attributes by which visitors choose their campsites.  

Necessary attributes received highest priority as visitors search out level ground, close 

distance to water, and shade to provide for basic needs.  Campers then examine the 

experience attributes which serve to enhance the site.  These include solitude, scenic 

beauty, firewood availability, and access to water.  Finally, and of least importance are 

amenity attributes.  These are minor improvements to the site that improve its quality, 

such as a fire ring, or an optimal amount of bare ground for camping.   

2.3.3 Crowding 

In the LAC process, the number of encounters experienced by visitors is 

considered to be descriptive information.  The manner in which visitors respond to the 

encounters is the evaluative component.  This study measures both crowding and 

encounters with other groups to provide managers with a general idea of how many 
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groups are encountered per day, as well as the evaluation of this level of contact by 

visitors. 

Crowding is one of the most commonly studied and measured phenomena in 

outdoor recreation research (examples include: Cole and Stewart 2002, Shelby et al. 

1996), referring to “a negative evaluation of a certain density or number of encounters” 

(Shelby et al. 1989, p. 271).  As a direct evaluation of recreation experience, it has been 

utilized as a tool for the evaluative component of the planning process to set carrying 

capacities for different settings based on social conditions.  However, because of the 

weak relationship between crowding and satisfaction (Manning 1999), this measure alone 

cannot determine appropriate use levels.   

The manner in which crowding has been integrated into standards has been 

debated, but Shelby et al (1989) suggested a common cut-off point for acceptable levels 

of crowding.  Crowding is generally measured on a 9-point scale from 1 “not at all 

crowded” to 9 “extremely crowded.”  Crowding is indicated above 3 on the scale.  These 

authors suggest that if 65-80% of the population feels crowded, the area may be at social 

carrying capacity, and actions should be taken to decrease use.    

When a visitor encounters a greater number of people than their norm, they 

experience crowding.  Because higher encounters often result in higher crowding, a 

positive connection between crowding and number of encounters has been established in 

the literature.  Vaske and Donnelly (2002) analyzed 13 studies measuring crowding and 

encounters, and determined that the relationship between crowding and encounters was 

positive “across a wide range of specific evaluation contexts, methodologies, visitor 

characteristics, and management practices” (p. 264).  Although this relationship is 

generalizable, the strength of the relationship is not great.  In addition, crowding is a 

subjective measure, the evaluation of which varies by individual and situation.  Tolerance 

for encounters varies among activity groups, settings, specialization, experience, group 

size, and alikeness between groups (as reviewed by Shelby et al. 1989).      

2.3.4 Satisfaction, Displacement, Substitution, and Product Shift 

 Satisfaction is an elusive concept for which to manage.  A concise measurement 

for satisfaction is difficult to attain, because it is dependent upon many factors.  As 
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reviewed by Manning (1999), a great deal of work has been conducted trying to find a 

particular determinant of satisfaction level.  Research has found that satisfaction is 

determined as much by internal processes as by crowding and conflict in wilderness 

settings.  In addition, recreationists are participating in an activity chosen to enhance their 

leisure time.  Their satisfaction level may therefore be highly resistant to negative 

influences in their environment, and will not accurately reflect the effects of an impact on 

experience.   

It would be expected that a change in the landscape caused by a fire would result 

altered recreation experiences and behaviors, and may influence satisfaction.  However, 

there are several reasons that a decline in satisfaction would not directly follow a change 

in the wilderness environment.  Visitors may visit different places to avoid the fire or 

change their definitions of a desirable experience to incorporate its presence on-site.  

Several concepts and typologies have been developed to describe the behaviors 

individuals exhibit when faced with unexpected changes in their recreation experience.  

Behavioral responses to changing wilderness conditions have been explored intensively 

in the recreation literature (examples include: Hendee and Burge 1974, Cristensen and 

Yoesting 1976, Hall and Cole 2000).  Most of these discussions have focused on the 

responses of visitors to managerial, social, and biophysical impacts rather than natural 

disturbances.   

Hall and Shelby (2000) define displacement a response to “a perceived adverse 

change at a recreation site that causes its visitors to change their behavior” (p. 436).  

Brunson and Shelby (1993, p. 69) characterize the concept of substitution broadly as the 

“interchangeability of recreation experiences such that acceptably equivalent outcomes 

can be achieved by varying one or more of the following: timing, means of gaining 

access, setting, and activity.”   

In their study on displacement patterns from Lake Billy Chinook to possible 

replacement sites, Hall and Shelby (2000) developed a typology to describe trends in 

displacement patterns, very similar to a typology described by Brunson and Shelby 

(1993) to describe substitution patterns.  Strategic substitutability refers to visitors 

seeking out different means to do the original activity.  Resource or spatial displacement 
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and substitution refer to the tendency to seek out a new setting in which to participate in 

the planned activity.  Spatial displacement can be intra-site, describing the changes which 

occur within the same general area; or inter-site, describing the movement of visitors to 

other distinct recreation sites.  Temporal displacement or substitution is the tendency to 

participate in the original activity in the original setting at a different time by visiting 

during the off-peak season, day of the week, or time of day.  Activity substitutability is 

pursuing a new activity at the original setting.   

Instead of leaving a site when visitors encounter an experience that is different 

from their expectation, visitors might decide to stay and change their definition of the 

desired experience.  Manning and Valliere (2001) explore the use of coping mechanisms 

such as displacement, product shift, and rationalization to explain the tendency of visitors 

to continue using an area when faced with unfavorable conditions.  Nearly their entire 

sample reported the use of one of these coping mechanisms to justify their continued use 

of a highly used area.  One shift in internal processes is called product shift (Shindler and 

Shelby 1995).  Management may be challenged in dealing with product shift, because as 

the user continually changes his or her evaluation to maintain satisfaction, the resource 

and the opportunity provided there might change significantly over time.  These changes 

would not be reflected in satisfaction levels.  The ultimate result of this shift in internal 

processes, according to Manning and Valliere (2001) is a reduction of the diversity of 

recreation opportunities available, as visitors continually adjust their behaviors in 

response to increased crowding or conflict. 

The Mt. Jefferson study specifically looks at changes in satisfaction level before 

and following the fire.  It also seeks to ascertain if visitors have been displaced by the 

presence of the burn.  Coping mechanisms may be utilized by visitors to the Mt. Jefferson 

Wilderness to enjoy their experiences in the wilderness, even if negatively affected by the 

fire.  Although rationalization and product shift were not evaluated in this study, an 

acknowledgement of their prevalence is important when examining the effects of the fire 

on visitors, especially if satisfaction is unaltered and displacement is not seen to occur.    
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2.4 Measuring Social Conditions in Wilderness 

2.4.1 Sense of Place 

 Sense of place is one component of a recreation experience that is difficult to 

define.  In their review of the subject, Farnum et al. (2005, p. 2) define it as “the entire 

group of cognitions and affective sentiments held regarding a particular geographic locale 

and the meanings one attributes to such areas.”  This concept is used to support the notion 

that a space is made into a place by the meanings attached to it by humans.  It is an 

alternative view to the traditional concept of place in the recreation literature as a 

collection of objective attributes making up a site.  Sense of place has been explored 

through many disciplines, including architecture, landscape design, environmental 

psychology and philosophy, sociology, geography, and outdoor recreation.  

 Sense of place has been used as a response to the traditional view of recreation 

experiences as commodities.  The commodity view aims to provide the “consumer” with 

a collection of favorable attributes that, when combined together, result in a desirable 

experience.  Sense of place may provide a more holistic view of the recreation experience 

by examining some of its other elements, such as emotional attachments and feelings 

regarding particular places (Williams et al. 1992).    

This concept has several facets and components, two of which have been explored 

in detail within the recreation literature.  Place dependence is a functional attachment 

describing the importance of a place in its ability to “support specific goals or desired 

activities.” (Williams and Vaske 2003, p. 831)  Place identity is an emotional attachment 

to a place that recognizes its symbolic importance as a contributor toward giving 

“meaning and purpose to life” (p. 831).  In this way, certain places contribute to personal 

identity.     

 How does sense of place fit into wilderness management?  As reviewed in 

Farnum et al. (2005), sense of place varies with many aspects of recreation use, including 

the demographic status of the individual, whether the user is local or non-local, and the 

activity they are participating in.  Individuals with higher levels of place attachment are 

more likely to exhibit increased levels of environmental concern and support user fees.   
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 Mitchell et al. (1993) suggested that a measurement of sense of place be 

incorporated into the Limits of Acceptable Change framework to assure representation of 

this concept within the management process.  As it stands now, there is little 

consideration of sense of place within management, though there may be opportunities 

for its inclusion.  The question remains as to what extent management should take sense 

of place into account when making decisions.  Farnum et al. (2005) point out that the 

connection between place attachment and actual behavior is not established, potentially 

causing problems for management if based exclusively off of sense of place.  They also 

cite studies indicating that the use of place as a setting for an activity may be more 

important to users than the individual place itself.  A primary emphasis on sense of place 

may not address all of the issues surrounding wilderness management.  The concept may 

be more effectively worked into land management by enabling managers to identify 

places with specific meanings and the people who are attached to them.   

 Williams and Stewart (1998) describe some considerations for land managers to 

use in incorporating sense of place.  They suggest for managers: to know and use local 

place names, to communicate plans in local terms, to know the “politics of place”, and to 

recognize that different places have different meanings to different groups.  

A measurement of sense of place is useful to managers of the Mt. Jefferson 

Wilderness because it can help identify places that might be particularly special to people 

and the people who view them in this light.  Managers can use this knowledge in the 

planning process to involve the people who are likely to be affected by management 

actions on a personal level.  The identification of special places can also help managers to 

focus special attention on protecting the qualities that people associate with the place.   

2.4.2 Attitudes and Value Orientations Regarding Management  

This study evaluates attitudes held by Mt. Jefferson Wilderness visitors regarding 

its management.  The following review focuses on attitudes commonly held by visitors 

regarding management and the connection between these attitudes and the value 

orientations of the individuals holding them.  Although value orientations are not 

measured in this study, the connection between attitudes and value orientation may help 

to explain some of the reasons behind individuals’ evaluation of management actions.   

 



 25

Much of the current social research conducted in natural resources explores the 

social acceptability of fire and fuels management on public lands.  Social acceptability is 

essential for a land use policy or management action to be successfully implemented and 

observed.  This concept is described as “some aggregate form of public consent whereby 

judgments are shared and articulated by an identifiable and politically relevant segment 

of the citizenry” (Shindler et al. 2002, p. 4).  The effort to incorporate public opinions, 

expertise, and sentiments into the decision making process has been integrated into some 

adaptive management strategies as well as the Limits of Acceptable Change framework 

for wilderness management.  

Many studies have examined attitudes and norms regarding land management and 

the connection to public knowledge, environmental value orientations, demographics, and 

situational influences (examples include Manning et al. 1999, Steel et al. 1994, McCool 

and Stankey 1986, Zinn and Manfredo 1998).  While members of the public vary greatly 

in their individual value orientations, the general trend in the United States is a movement 

from an anthropocentric viewpoint of natural resource management toward a more 

biocentric perspective.  Attitudes toward land management are generally reflective of this 

value orientation as indicated by the increasing support for the management of multiple 

resources and for the preservation of natural processes.  In rural areas, this trend has been 

due, in part, to an immigration of people attracted to small towns for the amenities 

associated with them.  These amenities include clean air and water, lower crime rates, 

lower population, aesthetic beauty, and recreation opportunities (Jones et al. 2003).   

Value orientations in relation to forest resources are described by Manning (1999) 

as enduring concepts of the good related to forests and forest ecosystem, assigned 

through individual preference rather than social obligation.  He differentiates these values 

from attitudes, which are more accurately described as “measures of how people feel 

about issues” (Manning et al. 1999, p. 426).  Attitudes are described as an application of a 

value to concrete situations.  Thus, an individual holding an anthropocentric value 

orientation might be more likely to express support for human-related usages of a forest 

such as opening lands to timber and mineral extraction.    
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Vaske et al. (2001) suggest that biocentric and anthropocentric orientations should 

be thought of as extreme ends of a continuum, and that these two orientations are not 

mutually exclusive.  In fact, several studies examining shift towards biocentric value 

orientations in rural areas have shown that longtime residents dependant upon natural 

resource extraction believe that mutual goals of environmental protection and resource 

extraction can be achieved (Jones et al. 2003, Nie 1999, Steel et al. 1994).    

Vaske et al (2001) explored the connections between demographic characteristics, 

environmental value orientations, and norms held about management of public lands.  

They found that women and individuals with more education were more likely to hold 

biocentric values and to be more accepting of management actions designed to protect 

natural resources.  Individuals with higher income levels and longer length of residency 

in the area were associated with anthropocentric values and either did not support this 

type of management, or supported it very little.   

Steel et al. (1994) found similar connections between personal characteristics and 

value orientations.  Individuals exhibiting a biocentric viewpoint were often female, 

young, and members of environmental organizations, and likely to support policies that 

were less intrusive or damaging to forests and were likely to support wilderness, the 

banning of clearcutting, and the protection fish and wildlife.  People who were older, 

male, and economically dependent upon extractive industries were more likely to hold 

anthropocentric viewpoints and support opening wilderness to logging, prioritizing 

economic concerns and jobs over endangered species and old growth.  Because one of the 

objectives of the Mt. Jefferson study is to evaluate visitor attitudes regarding 

management actions aimed toward the protection of social and ecological wilderness 

qualities, it is expected that much of the support for these actions will come from 

individuals holding biocentric value orientations and displaying these personal 

characteristics.   

The connection between value orientations and attitudes toward management has 

also been explored in the literature.  Borrie et al. (2002) questioned winter visitors 

(mostly snowmobilers) to Yellowstone National Park about the values they held for the 

Park.  They isolated four value orientations through cluster analysis: naturalist, human 
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oriented, players, and park enthusiasts.  They determined that individuals holding these 

different value orientations supported different management actions.  Naturalists 

supported greater protection of park resources, and offered less support for encouraging 

or facilitating use.  Human oriented visitors supported actions designed to ease visitor use 

and increase enjoyment, while opposing restrictions on access.  Players supported 

grooming trails and providing information about fun things to do in the park.  Finally, 

park enthusiasts supported providing more accommodations and facilities.  Because 

visitors to the Mt. Jefferson Wilderness are similarly segmented based on attitudes 

regarding management, we might expect that visitors making up these different segments 

to hold different values.   

Attitudes are highly situational.  Kneeshaw and her colleagues (2004) took the 

normative approach in questioning visitors to forests near urban areas on the acceptable 

role of management in wildland fire.  They established that different fire management 

actions, such as suppression, containment, or letting the fire burn, were supported to 

different extents depending upon the situational factors surrounding the fire, such as its 

origin, concerns about air quality, private property, forest recovery, or outdoor recreation.  

Access to recreation resources was ranked among the least important factors in 

determining norms for fire management.  Other studies (ex: Taylor et al. 1986) support 

the notion that the public, and recreation users, are likely to support allowing fires to burn 

under specific conditions.   

Wilderness visitors have expressed attitudes toward management of recreation use 

in wilderness as well.  Although these attitudes are highly dependent upon situation and 

location, several themes have emerged over many different areas.  These are well 

synthesized by Manning (1999).  Visitors tend to be supportive of education, though its 

efficacy varies depending upon the medium and the message.  Rules and regulations are 

sometimes supported if reasons for them are clear and warranted; closing areas to use is 

generally supported over assigning campsites.  Direct law enforcement is supported if 

justified in terms of visitor safety, education, and resource protection.  The rationing of 

visitation is very controversial, and must be well founded and needed to succeed.  
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2.5 Conclusion 

This chapter started off with a discussion of Wilderness, its management, and 

guiding policies to establish the setting in which decisions and research regarding 

wilderness are convened, as well as to identify the key constraints under which managers 

operate in wilderness.  Managers are charged with providing solitude and a primitive 

recreation experience while protecting the natural environment and ensuring that 

management does not interfere with the untrammeled quality of the wilderness.  This was 

included in the review to set the stage on which the B&B Fire occurred, and the options 

available to managers in dealing with any impacts on the character of the wilderness if 

seen to occur as a result.    

 This study examines descriptive information regarding the effects of fire on 

recreation use and visitation.  The context for this descriptive information was set by a 

thorough examination of the recreation and wilderness literature relating to fire, 

satisfaction, crowding, biophysical impacts, and policy restraints. 

The context was set also for the evaluative information collected in this study 

regarding visitor support for management of the post-fire wilderness to address any 

impacts to wilderness conditions if seen to occur.  Attitudes toward management and 

associated value orientations were thus examined.  Frameworks are employed in 

recreation management to help managers set standards for a diversity of recreation 

opportunities.  These standards are set by through an evaluative process which takes into 

account, among other things, norms regarding social conditions such as crowding, 

biophysical impacts, and the role of management in the wilderness.  In addition to the 

role of sense of place in wilderness management, the acceptability of management 

actions in the wilderness in relation to value orientations was also examined.  This 

chapter laid the groundwork for further discussion of the effects of fire on recreation use 

in the Mt. Jefferson Wilderness.   
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CHAPTER 3 – STUDY AREA AND RESEARCH DESIGN 

3.1 Study Area and Population 

 
Figure 3: Study area and overlay of fire perimeter in pink 
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3.1.1 The Mt. Jefferson Wilderness  

The Mt. Jefferson Wilderness is one in a string of wilderness areas located along 

the crest of the Cascade Mountains.  Its management is mostly shared by the Willamette 

National Forest to the west and the Deschutes National Forest to the east, though a small 

portion of the Wilderness is located within the Mt. Hood National Forest to the north.  

Oregon Highway 20 separates the Mt. Jefferson Wilderness from the Mt. Washington 

Wilderness to the south.  The Warm Springs Indian Reservation forms the northeast 

border of the Wilderness.    

Mt. Jefferson (10,497 ft.) is located in the north of the Wilderness, and Three 

Fingered Jack in the south (7,841 ft.).  Both are popular destinations for climbers and 

offer technical climbing routes.  Day hikers, horseback riders, anglers, hunters, and 

backpackers frequent the many lakes and scenic vistas found along the trails that wind 

their way through a variety of forest ecosystems or strike out on their own cross-country 

to find the seldom visited areas.       

Most of the use in the Mt. Jefferson Wilderness occurs along designated trails and 

around the more easily accessible high elevation lakes.  Popular destinations include 

Jefferson Park, Pamelia Lake, Marion Lake, and Duffy Lake.  With the exception of 

Jefferson Park, these areas are located between two to four miles from a trailhead.  Other 

popular areas are located further from trailheads, and include those along the Pacific 

Crest Trail (PCT), and within Hunts Cove and the Eight Lakes Basin.  The majority of 

the visitation specifically occurring within the study area is along the PCT, at Duffy 

Lake, the Eight Lakes Basin area, and at Marion Lake.  Figure 3 shows the study area in 

relation to the burn.   

Marion Lake is the northernmost trailhead in the study area and was once the 

most popular and developed area of what is now the Mt. Jefferson Wilderness.  It has 

long been popular with anglers and boaters due to its large size and good fishing.  This 

lake once contained a boat house and guard station, was accessed through a primitive 

track with wheeled carts touting boats, and had many boats ‘docked’ to trees on the 

shore.  This has been considered a transition area for many years, as managers worked to 
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bring it up to standards appropriate for federally designated Wilderness.  Currently, 

neither campfires nor stock use are permitted along the shores of Marion Lake.  Although 

the B&B Fire burned to the shore in one place, the burn is not noticeable from the Marion 

Lake Trail or from many parts of the lake.  The area directly surrounding Marion Lake is 

not the focus of this study because of the potentially confounding factors resulting from 

its unique history and current management.  The trailhead into Marion Lake was included 

in the exit survey sampling strategy specifically because it provides access into the Eight 

Lakes Basin through the Blue Lake and Bowerman Trails, both of which burned in the 

fire.   

Duffy Lake, Santiam Lake and the Eight Lakes Basin area are accessible through 

the Duffy Lake and Big Meadows Trailheads.*  These areas contain many meadows 

providing forage for stock users.  Day hikers enjoy the gentle grade of the four mile hike 

into Duffy Lake.  Backpackers use this area as well, and are allowed to camp only in 

designated sites around Duffy Lake.  The segment of trail leading into Duffy is unburned, 

but the view from the Lake is dominated by a blackened Duffy Butte.  The fire burned 

down to the northern shore of the lake, but most of the campsites are located on the other 

shores.  Mowich Lake and Eight Lakes Basin were burned more severely, leaving small 

pockets of unburned areas in the generally burned landscape.  Santiam Lake was not 

burned in the fire.   

On the southern end of the Mt. Jefferson Wilderness, the PCT is utilized by 

through hikers from Mexico to Canada, climbers of Three Fingered Jack, and day hikers.  

This trail also provides access to the Santiam Lake Trail, Santiam and Berley Lakes.  It 

was burned severely along many of its miles.  The trailhead on Santiam Pass where exit 

surveys were conducted was also burned in the fire.   

3.1.2 History of Mt. Jefferson Wilderness 

Previous to wilderness designation, the area was used for a wide variety of 

purposes by Native American and European settlers.  The Molalla, Warmsprings, and 

Calapooya Tribes used the area during the warm season, primarily for plant procurement 

                                                 
* Big Meadows Trailhead is located in Big Meadows Horse Camp, and joins with Duffy Trail.  Exit surveys 
were conducted at this trail junction to intercept visitors from both trailheads. 
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and processing (Kelly, per. comm.).  Traces of their practices can still be found in small 

pockets of dead cedar trees located within the Wilderness.  Native Americans stripped the 

bark from these trees to form baskets for their summer harvest of huckleberries and other 

fruits.   

Mt. Jefferson was the only mountain named by the Louis and Clark expedition 

after their sponsor, Thomas Jefferson (McArthur and McArthur 2003).  Minto Pass, 

named after John Minto, was later used for sheep grazing by the white settlers.  John 

Minto worked for many years around the turn of the century to develop a Native 

American pass over the Cascade crest into a road or railroad transportation route.  He 

wrote about his efforts and a fabled Indian war that occurred at the top of the Minto Pass 

between the Paiute and Molalla Tribes in 1903 (Minto 1903).  The Mt. Jefferson 

Wilderness was established in 1968 and additions were made in 1984, bringing the size to 

107,008 acres.  Since that time, the use of the Mt. Jefferson has been primarily 

recreational.   

3.1.3 Mt. Jefferson Wilderness Policy 

The monitoring of social and ecological impacts, management of wilderness by 

opportunity class and standards, education of wilderness visitors, consideration of public 

input in decision making, and the development of partnerships with interested groups are 

the major focus of policies developed to protect the resources of the Mt. Jefferson 

Wilderness and to provide recreation opportunities consistent with wilderness values.  

Re-creating the history of management and events in what is now the Mt. Jefferson 

Wilderness is essential in designing an appropriate management strategy.  Managers who 

are well informed of the history of the area and the makeup and perceptions of its users 

will be able to better apply the policy requirements and guidelines set by law.   

The Wilderness Act. The Wilderness Act of 1964 required previously classified 

‘primitive areas’ to be newly classified and protected as Wilderness areas.  The proposal 

for the Mt. Jefferson Wilderness on the Willamette, Deschutes, and Mt. Hood National 

Forests was developed in 1966 as a direct result (USDA Forest Service 1966).  Special 

characteristics of the Mt. Jefferson area were identified as unique and desirable for 

designation, and the opportunities provided within the proposed wilderness were 
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determined to exceed potential values for recreation development, justifying its addition 

to the National Wilderness Preservation System.  In 1984 the Oregon Wilderness Act was 

passed by the US Congress, designating several new wildernesses in the state and 

expanding the boundaries of the Mt. Jefferson Wilderness, bringing it up to its current 

size.  

Willamette National Forest Land and Resource Management Plan. The Land and 

Resource Management Plan (Plan) was developed in 1990 for the Willamette National 

Forest (USDA Forest Service 1990a) and is still in effect today.  The Plan requires a 

management and monitoring plan to be developed for the Mt. Jefferson, Mt. Washington, 

and Three Sisters Wilderness areas.  This Plan also separates the wilderness into four 

distinct opportunity classes based on the Recreation Opportunity Spectrum (ROS): 

pristine, primitive, semi-primitive, and transition.  According to the plan, these classes 

are to be managed to provide different characteristics consistent with each opportunity.   

Objectives for management and specific standards for campsite area, vegetation 

damage, encounter rates, public education, and structures are set for each ROS 

classification.  For example, a land classified as ‘transition,’ such as the heavily used 

Marion Lake, is be managed to bring it up to standards set for the ‘semi-primitive’ class.  

These lands are to be actively managed to bring them into compliance with the 

requirements of the Wilderness Act.  An area classified as ‘semi-primitive’ is to be 

managed by on-site restrictions and visitor education to restore wilderness characteristics.  

‘Primitive’ areas are to be managed to protect plant and animal communities and natural 

processes in a less obtrusive manner than ‘semi-primitive’ or ‘transition.’  ‘Pristine’ areas 

are therefore to be managed with the lightest hand in order to “assure the retention of 

unmodified landscape as a remnant of the Cascade Range prior to the entry of Euro-

Americans” (USDA Forest Service 1990a, p. 122). 

Carrying capacities, or the number of people each opportunity class can 

accommodate without resulting in negative impacts to resources, were determined and 

recorded in the Plan (A-8), but have not been used in subsequent years.  This document 

also covered specific management guidelines for wilderness areas within the Willamette 

National Forest.  It addressed issues such as appropriate management actions and 
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techniques, and included a description of the four levels of management actions to be 

implemented when standards are exceeded (p.105).  

Wilderness Strategies Report. A Wilderness Strategies Project (Project) was 

developed (USDA Forest Service 1990b) to address concerns surrounding increasing use 

and impacts within the wildernesses of the Willamette National Forest.  This document 

addressed concerns such as the effects of recreation use on natural resources and 

recreational experiences by designing a self-permitting system under which these 

wilderness areas are still run today.  Permitting systems designed to limit access in areas 

of concern are an available management option.  In general, however, indirect actions 

focusing on education, identification of problems, and voluntary compliance are 

encouraged through the Project.  Direct enforcement of regulations is only to be used in 

key impact areas.  Other management alternatives available to address impacts include 

the limiting or banning of campfires, campsite setbacks from lakes and trails, closing 

areas to overnight and stock use, and designating campsites.  

 Data collection and monitoring are also encouraged through the Project to provide 

the following: quantitative data, feedback about management actions, public education 

and acceptance, identification of impact trends, information regarding day use patterns, 

monitoring of displacement to pristine areas, information to tailor regulations toward 

specific areas and uses, and an opportunity to work in partnerships with user groups.     

3.1.4 Mt. Jefferson Wilderness Management 

A Wilderness Monitoring Report (Hall and Shelby 1993) was produced for the 

Mt. Jefferson, Mt. Washington, and Three Sisters Wilderness areas to establish a baseline 

of use trends, campsite conditions, social conditions, and visitor attitudes.  Their findings 

show that these wildernesses are subject to highly concentrated use in popular areas, that 

visitation is increasing in some areas, and that social standards set in the Forest Plan are 

exceeded at numerous locations on the weekends.  The study also inventoried baseline 

campsite conditions and explored visitors’ attitudes regarding crowding, biophysical 

impacts, and managerial actions. 

Many of their results pertained specifically to the Mt. Jefferson Wilderness and 

the study area for this project.  Within the Eight Lakes Basin, Duffy Lake, and Santiam 
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Lake area, it was found that the number of encounters on trails exceeded standards laid 

out in the Forest Plan on weekends 51% of the time.  According to the Plan, these 

standards may only be exceeded 20% of the time.  Camps located within sight and sound 

of one another approached this 20% threshold as well.  This indicates that the area was 

used in a manner inconsistent with some management goals, potentially leading to 

negative social impacts on certain segments of visitors.  However, most visitors to the 

Eight Lakes Basin did not feel crowded when questioned in the 1991 survey.   

Of the possible techniques described in the Forest Plan, several have been 

implemented within the Mt. Jefferson Wilderness to address impacts to Wilderness 

resources.  A limited entry permitting system was implemented for the Pamelia Lake and 

Hunts Cove area.  Designated camping and a fire ban have been instituted around lakes in 

Jefferson Park.  Allowing camping in designated sites only has also been implemented at 

Duffy and Pamelia Lakes.  The shores of Marion Lake are now off-limits to campfires 

and stock use.  Less direct measures have also been taken, including signage at trailheads 

and rehabilitated sites and visitor education of user groups within and outside of the 

Wilderness.   

3.1.5 History of the B&B Fire 

In 2003, the Booth and Bear Butte Fires, later to be combined under the title of 

B&B Complex, burned a total of 91,915 acres of the Willamette and Deschutes National 

Forests, Warm Springs Indian Reservation, and Oregon State and private lands.  

Approximately 40,419 of the acres burned were located within the wilderness, affecting 

miles of trails, special places, scenic viewpoints, and campsites (USDA Forest Service 

2005).  Both fires were determined to have been caused by holdover lightning strikes that 

hit the area between August 4th and August 7th.  The lightning strikes then ‘slept’ until 

humidity and temperature conditions were ideal for a flare up on August 19th.  Arson was 

not ruled out as a cause, but was deemed highly unlikely by investigators.  Total 

suppression costs for the fire were $38,740,000, with a total of 33 miles of fireline 

constructed and 13 structures destroyed (Central Oregon Arson Task Force 2003).   

The fire is well known for the controversial timber salvage operation completed 

by the Deschutes National Forest located beyond the eastern flank of the Mt. Jefferson 
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Wilderness (USDA Forest Service 2005).  Ironically, the fire also made national news at 

the time due to a visit from President George W. Bush.  Although he was scheduled to 

visit Camp Sherman during his visit to the Metolius Basin to discuss his Healthy Forest 

Initiative, his visit was cut short due to the evacuation of Camp Sherman.  The photo 

opportunity provided for the President’s message prompted some local residents to 

suggest the fire was started by the administration.  This idea inspired other local residents 

to suggest that, although the fire was arson, it was started by environmental extremists to 

make a point (Donahue 2003).  This strange start, coupled with a controversial timber 

sale, has made the B&B a high-profile fire during a time when wildfire itself is a 

contentious issue.   

3.1.6 Study Area 

This study specifically focused on the southwestern portion of the Mt. Jefferson 

Wilderness within the Eight Lakes Basin and surrounding areas.  This area was selected 

because it is representative of the burned area on the west side.   Although the fire burned 

along the PCT and within the Eight Lakes Basin, it did not burn, or only burned lightly, 

several other popular destinations such as Duffy Lake, Santiam Lake, and the Berley 

Lakes.  This presented a unique opportunity to examine the changing uses within this 

smaller area to give an idea of how fire affects recreation throughout the burn. 

3.1.7 Study Population 

The population sampled in this study was limited to visitors of the southwest 

portion of the Mt. Jefferson Wilderness, entering through high use trailheads during the 

summer months.  While this may have missed some of the people using the area during 

different seasons and in different areas, it captured the group of people visiting the area 

during the times when most impacts to resources and social conditions occur.   

3.2 Research Design 

3.2.1 Trailhead Permits 

Data Collection. Self-issued wilderness permits have been required for entry into 

the Willamette National Forest wilderness areas since 1991.  Because they are required 

by law, permit data should represent a census of visitors.  Visitors are required to provide 

information regarding group size, number of horses, number of dogs, number of nights 
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and locations of destinations.  These permits, collected at each trailhead, offer a general 

idea of where people have been visiting within the entire wilderness over the last several 

years.   

Trailhead permits were employed in this study to provide descriptive information 

regarding the effect of the B&B Fire on overall visitation levels in fulfillment objective 

one.  Data were utilized for all trailheads leading into the west side of the Mt. Jefferson 

and selected trailheads* leading into the Mt. Washington and the Three Sisters 

Wilderness areas for the years of 1991 to 2005.  Complete data were unavailable for the 

east side of the Mt. Jefferson Wilderness and for many trailheads throughout the other 

two wildernesses.  The purpose of using these data was to determine if any changes 

following the fire in the study area were a result of displacement due to the fire, or simply 

a reflection of general trends in use throughout the region.   

Outside factors cause fluctuations in wilderness visitation so that apparent effects 

cannot be attributed to any one cause.  Some changes in visitation may be due to events 

completely unrelated to management activity or general use trends.  For example, a 

particularly wet year could cause visitation to drop dramatically.  This information was 

not included in the records obtained for use in this study.  The interpretation of the data 

was therefore tempered to allow for yearly fluctuations, focusing instead on overall 

trends in use over time.   

Sources of Bias. Original trailhead permits are no longer available for many of the 

years, so data previously recorded by wilderness managers were used.  The method of 

data entry differed throughout time and between districts, and the specifics of the 

different years of data collection are not known.  Some irregularities in the data may 

therefore reflect factors other than actual changes in visitation, such as disruptions in 

wilderness permit administration or use of outdated compliance rates.  Because the 

required wilderness permits are self-administered, they do not always comprise a census.  

The numbers of permits must be adjusted for visitor compliance.  Although all data 

utilized in this portion of the study were labeled as being adjusted for compliance, the 
                                                 
* Mt. Washington and Three Sisters trailheads with the most complete data for 1991-2005 were selected for 
inclusion in this analysis.  Incomplete data sets led to inaccurate representation of total visits to each 
wilderness by year. 
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actual compliance rates were not recorded for every trailhead each year, introducing 

doubt into conclusions regarding changes in visitation.   

3.2.2 Spatial Distribution of Campsites 

Data Collection. Objective one of this study was to provide descriptive 

information regarding conditions in the wilderness following the fire.  Biophysical impact 

assessments were completed for campsites within the study area to serve as a post-fire 

baseline for a monitoring plan for the Willamette National Forest to track changes 

following the fire.  Limited information collected through this process is used in this 

study to provide descriptive information for managers regarding fire-related changes in 

campsite distribution.    

A census of campsites in the study area was completed.  Campsites were initially 

located by following descriptive directions from an inventory completed in 1987.  

Additional campsites were then located by searching along trails and around lakes.  On 

site, inventory forms were completed, maps of each campsite were drawn to scale, and 

GPS coordinates and photos were taken of the site.   

The 1987 campsites were inventoried using a very similar form to the one used in 

2005.  Campsites were located based on explorations and an inventory completed in the 

1970s.  Although GPS coordinates were not obtained, locations were described and 

recorded on hand-drawn maps traced from aerial photos of lakes.   

This study utilized these surveys in a limited way to examine the spatial 

distribution and use of campsites following the fire.  The distribution of campsites 

following the fire was spatially compared with data collected on the same campsites in 

1987* to show changes in the spatial distribution of campsites in relation to the burned 

area.  Many of the campsites located in the burned area had not received use since the 

fire.  These were also analyzed because they were presumed to reflect a decrease in use 

of the burned area. A determination was made on-site regarding whether a burned 

campsite had been used following the fire.  This was done by examining the burned 

campsite for signs of human use, such as recent use of the fire ring, disturbed soils in and 

                                                 
* Spatial distribution of 1987 campsites was estimated and entered manually into ArcGIS based on detailed 
hand-drawn maps. 
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around camp, and re-established primitive furniture set up around camp.  A campsite was 

considered burned if any trees or vegetation within it had been burned by the fire. 

The spatial distribution of campsites and frequency of use were selected to give 

an idea of the changing distribution of wilderness visitors following the fire.  It served to 

identify burned areas still receiving use, and to identify unburned areas where use might 

be more concentrated.  This examination of the spatial distribution can be utilized to 

identify different recreation opportunities in the area and areas at risk for negative 

impacts to wilderness resources.     

Campsite assessments were entered into an Access database and burn status and 

use level were analyzed using SPSS.  GPS coordinates were entered into and displayed 

using ArcGIS 9.0.  The campsite assessment developed for this purpose was based on the 

rapid assessment designed by Cole (1989) for the Bob Marshall Wilderness.  It was 

revised to reflect changes associated with the fire.  Please see Appendix A for the full 

assessment and directions, but please note that only the frequency of use (item 6) and the 

GPS coordinates collected for each site were used in this study. 

Sources of Bias. Because of the vast nature of the wilderness and the limited 

number of personnel working on this project, it is unlikely that these data represent a 

complete census.  It is likely, however, that most, if not all, of the campsites located 

around popular destinations were inventoried.  In addition, lakes located off-trail were 

explored to find more dispersed campsites.   

A number of volunteers were used to collect the data, introducing potential 

inconsistencies in data collection.  However, these volunteers went through a three-day 

training and were also trained on-site.  The leader of their team was consistently 

involved, and served as quality control for data collection.  Finally, campsites are very 

difficult to locate by description because they change over time.  It is possible that sites 

were misnamed or identified incorrectly.  Care was taken to locate these sites correctly, 

and assistance was provided to the volunteers in doing so.   

Finally, the determination of human use of a burned campsite following the Fire 

in 2003 was relatively straightforward because of the obvious disturbance that human use 

leaves on a burned area.  The human use since 2003 is not as easily determined for 
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unburned campsites, because they do not have the same fragile canvas for recording 

impact.  In any given summer season, a campsite may be used never, once, or weekly, 

potentially resulting in multiple unburned campsites receiving no use since 2003.  

Therefore, comparisons regarding use since the fire between the burned and unburned 

areas must be made cautiously because of the uncertainty in level of use of unburned 

campsites.  This will be discussed further in Chapter 5. 

3.2.3 Exit Survey 

Log Book. Information regarding entry and exit times, day or overnight use, 

permit compliance, number of children, dogs, horses, adults, and adults refusing to 

participate was recorded by the survey administrator for each group entering or exiting 

the trailhead.  This log form was used to keep track of the number of groups encountered 

and their composition, as well as survey refusal and wilderness permit compliance rates.   

Questionnaire Design. An exit survey was designed and administered at 

trailheads leading into the burned area to gather information on visitors’ behaviors and 

opinions.  This survey was prompted due to managerial concern that high-use 

destinations were burned in the fire, and that recreation use would most likely change as a 

result.  The results of this survey are also used elsewhere in the development of a 

monitoring plan for the burned area for use by the Willamette National Forest.   

This survey was thus designed to capture information pertaining to the descriptive 

and evaluative objectives of this study to inform managers and provide support for 

decisions regarding post-fire management in the Mt. Jefferson Wilderness.  This specific 

need for management applicability prompted the design of the survey to gather 

descriptive information about visitors’ personal characteristics, patterns of visitation, and 

experiences in the wilderness in general and after the fire.  It also collected evaluative 

information regarding visitor approval of managerial actions in the Mt. Jefferson 

Wilderness.  The full survey, instructions, and log form are located at the end of this 

document in Appendix B.   

Several of the items on this survey were pre-tested using exit surveys during the 

summer of 2004.  The pre-test aided in editing existing questions and formulating new 
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questions for use in the final survey.  Other questions were taken directly from other 

surveys for consistency and reliability.   

Section one was designed to capture information about group composition and 

visitation in relation to the fire.  Visitors were asked how their visitation and satisfaction 

levels had changed since the fire.  They were also asked about their historical use of the 

Mt. Jefferson Wilderness, including areas most frequently visited before and after the fire 

and the number of years visiting the area.  Visitors who had not visited the Mt. Jefferson 

Wilderness previous to the B&B Fire were instructed to skip to the second section 

following completion of the first three questions.   

The second section allowed visitors to reconstruct their present trip to the Mt. 

Jefferson Wilderness, with questions regarding length of visit, primary and camp 

destinations, encounters, crowding, and satisfaction.  This part of the survey was 

designed to provide managers with an idea of the current conditions for visitors in the 

wilderness, including the identification of areas most frequented during the year of the 

survey.  

Visitors were asked to recall the number of other groups encountered on the day 

of the survey, as well as the percentage of time spent in sight or sound of other groups.  

Campers were queried as to the number of other groups camped within sight or sound.  

Crowding was measured by asking visitors to rate the level of crowding experienced on a 

nine-point Likert-type scale from ‘not at all crowded’ to ‘extremely crowded.’  The use 

of this scale was advocated by Shelby et al. (1989) to facilitate consistency across studies 

in measuring crowding.   

Place attachment was evaluated in section three.  Visitors were asked to identify 

their favorite places within the Mt. Jefferson Wilderness.  As is commonly done in 

evaluating place attachment (described by Farnum et al. 2005, p. 45), visitors then 

proceeded to respond to items designed to measure the level of attachment to their 

identified favorite place.  They rated each item on a five-point scale from ‘strongly 

disagree’ to ‘strongly agree.’  These items were tested for their general abilities to 

measure two of the components of place attachment: place identity and place dependence 
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(Williams and Vaske 2003).  Visitors identifying a favorite place were also asked if this 

place was affected by the fire.   

The fourth section presented respondents with a list of potential management 

actions for evaluation.  Potential management actions were presented as individual items, 

with responses on a five-point Likert-type scale ranging from ‘strongly oppose’ to 

‘strongly support.’  The management alternatives presented for evaluation by visitors 

consisted mostly of those laid out in the Willamette National Forest Land and Resource 

Management Plan (USDA Forest Service 1990a) for dealing with user-caused impacts in 

wilderness.   

Finally, sociodemographic characteristics were addressed in section five.  Visitors 

were asked to provide information regarding their age, gender, ethnicity, zip code, 

income, and education.  Survey responses were coded and entered into an Excel database 

for analysis. 

Sources of Bias. The target sample size was 300 participants.  The estimated 

number of summer visits based on wilderness permit numbers from previous years was 

approximately 6,600 people.  The number of completed surveys was 221, with a 78% 

response rate.  Only visitors who had both visited previous to the fire and identified a 

favorite place in the Mt. Jefferson Wilderness filled out the entire survey.  New visitors 

skipped a segment of section one, reducing the sample size to 137 for this section.  

Visitors that did not identify a favorite location skipped section three, dropping the 

sample size to 84.   

Several potential sources of sampling bias exist regarding exit surveys.  The first 

of these is non-response bias, or the idea that those refusing to participate might represent 

a different segment of visitors than those choosing to participate, and that these 

differences may alter the study results.  Non-response bias is often a concern, especially 

when a survey results in a low rate of participation, or when differences between those 

refusing and those participating exist (Salant and Dillman 1994, p. 20-21).  The sampling 

procedure for this study asked all members of each group exiting the trailhead to 

participate in an attempt to mitigate for this type of error.   Although differences between 
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our sample and those refusing to participate are unknown, this potential source of bias 

may be somewhat assuaged by our relatively high rate of participation (78%).  

Another form of bias results from an incomplete survey and is known as item 

non-response.  Declining to respond to certain items may indicate unclear wording or 

reluctance on the part of the visitor to provide the requested information.  It may also 

reflect the burden placed on the respondent to answer a longer question. Sample size (N) 

is reported along with summary statistics for each item in Appendix C.  Item non-

response does not appear to be a major concern since the vast majority answered all 

relevant questions.   

Group leader bias is another potential source of bias.  Group leaders often take 

responsibility for filling out a survey for a group.  Their experiences and opinions are not 

necessarily representative of the entire group.   The sampling procedure used in this 

study, however, asked all members of the group to participate in a directed effort to avoid 

this type of bias and to include all group members’ viewpoints.   

Sampling Design. The ideal sample for this study would include the past and 

current visitors of the entire B&B Fire area.  However, due to the difficulty of identifying 

visitors already displaced from the fire and limitations on time, money, and personnel, we 

drew a random sample of visitors exiting from high use trailheads during the peak season 

(July-September).  Day hikers, backpackers, horse-back riders, mountain climbers, and 

wildlife viewers participated in the study.  All adults over the age of 18 exiting from the 

trailheads on survey days were given the opportunity to participate.   

The sampling method used for this survey tends to draw from the more developed 

end of the ROS in wilderness by targeting high use trailheads, primarily on weekends, 

and during the high use times of the year.  This suggests that inferences from this sample 

be made only to this population of visitors, and not extend to visitors more drawn to the 

primitive end of the ROS spectrum and entering at lower use times and locations who 

may seek lower congestion, more remote wilderness experiences.  

Exit surveys were conducted at three trailheads leading into the burned area: 

Duffy Lake Trailhead, Pacific Crest Trailhead, and Marion Lake Trailhead.  These 

locations were chosen because they receive the most use of the access points into the 
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study area, and all portions of it can be reached from them.  The number of days spent at 

each trailhead was stratified to obtain a representative sample of users from each, based 

on use levels from previous years.  However, additional days were added to Duffy Lake 

Trailhead to assure a large enough sample size for analysis.  The remaining lower-use 

trailheads were considered for inclusion and rejected because they receive minimal use at 

all times of the year, making it difficult to obtain a significantly large enough sample size 

to analyze the data with the limited resources available.   

 Day of the week was stratified during the summer season.  Weekend days were 

weighted more heavily in the sampling to assure a large enough sample size for analysis, 

though several weekdays were also included.  A total of fourteen days were sampled 

between July 3rd and September 17th, 2005 (Table 1). 

 

 
Duffy Big 
Meadows Marion 

Pacific 
Crest Trail 

Week Day    
7/18/2005   4 
7/29/2005  5  
8/22/2005 15   

Weekend Day    
7/3/2005 9   

7/16/2005 11   
7/31/2005   26 
8/6/2005  20  
8/7/2005 22   

8/21/2005  36  
8/28/2005   11 
9/4/2005   5 

9/11/2005  8  
9/17/2005   12 

Holiday    
7/4/2005 18   
9/5/2005   19 

Total 75 69 77 
 
Table 1: Number of surveys completed per day, per trailhead 
 

Survey Procedure. A protocol and script were developed for requesting 

participation from visitors, and interviewers were trained in the appropriate manner in 

which to do this.  The survey, script, and protocol received approval from the Internal 

Review Board at Oregon State University (IRB #2936).  All adult visitors over the age of 
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18 were systematically approached in the same manner as they exited the trailheads 

between the hours of 11:00 and 5:00.  Voluntary and anonymous participation was 

requested through a scripted request of all adult members of each exiting group.  The 

protocol and script are attached in Appendix B.  The survey was then handed to the 

respondent, who filled it out independently and returned it before leaving the trailhead.  

The administrator was available to answer questions as needed, and maps were provided 

upon request for clarification purposes.  A total of 221 surveys were completed and 

returned by visitors of which participation was requested.   

3.3 Conclusion 

 Three sources of data were used in this study.  The first two sources of 

information were utilized to fulfill the first, descriptive objective of this study by 

identifying conditions following the B&B Fire.  Wilderness permits were analyzed to 

determine changes in visitation within the burned area.  Campsite assessments were 

conducted, and the locations and use levels of these campsites were used to create a 

spatial distribution of campsites throughout the study area.  The descriptive component of 

the study was also informed by the exit surveys, completed at high-use trailheads leading 

into the study area, to gain an understanding of the people choosing to recreate there and 

how the fire affected their experiences.  Objective two of this study sought to inform the 

evaluative process of management decisions by exploring the support held by visitors 

toward management in the wilderness.  This data was collected through the use of the exit 

survey.    
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CHAPTER 4 – VISITOR PROFILES 

 This chapter provides an introductory look into the profiles of visitors to the Mt. 

Jefferson Wilderness sampled in this study.  This summary lays the groundwork for later 

analyses of changes associated with the B&B Fire and visitor support for management 

actions, as discussed in chapters five and six.  It offers an overview of visitor identity, 

origin, history, and attachments concerning the Mt. Jefferson Wilderness.  For a complete 

set of summary statistics from the exit survey, please refer to Appendix C. 

Most of the data reported here were collected through the exit survey.  This 

survey provided information regarding group composition and size, type of use, length of 

stay, visitation history, primary destinations, individual characteristics, measurements of 

place attachment, and support for management actions.  Some information, including 

number of children, stock, dogs, and exit times, was collected via a log form, used to 

record each encounter at the trailhead during exit surveys.  Because individual members 

of the same group often varied in reporting these characteristics on the exit survey, the 

log form data is used here for consistency between group members.   

Results of two other studies are used to compare the visitor profiles of the study 

area to similar information collected about visitors to nearby wildernesses.  The purpose 

of this comparison is to identify differences between our sample and those generally 

observed in a larger population of wilderness visitors.  The first study examined visitors 

to the Mt. Jefferson and nearby wilderness areas in 1993 (Hall and Shelby).  The second, 

more recent study (Cole and Hall 2005), reported current visitor characteristics in 13 

wilderness areas throughout the Oregon and Washington. 

4.1 Group Composition and Size 

The median group size of survey respondents was 2 people per group, as was the 

median group size for all groups encountered at the trailheads during the survey process.  

Most groups contained 1-4 people.  A few groups contained 5-11, and very few exceeded 

the legal limit of 12 people per group.  Most people (total of 87%) classified their group 

as family, friends, or family and friends.  Few individuals visited the area alone, and even 

fewer visited as part of an organized group.  The group sizes observed in the Mt. 
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Jefferson are consistent with those recorded by Cole and Hall (2005, p. 13) who reported 

median group size of 2 people, and few groups over 10 people.   
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Figure 4:  Group size (a) and composition (b) 

 



 48

4.2 Type of Use 

Certain segments of visitors traveled with stock, dogs, and/or children.  

Individuals traveling with stock comprised 8% of the sample for this survey, and traveled 

in groups comprised of approximately 3 people with 3 horses.  The percentage of all 

groups encountered that were accompanied by stock was 9% (from log form), with a 

median of 2 people per horse group.  This sample contained a slightly higher percentage 

of stock users than those encountered by Cole and Hall (2005, p. 14).   

Also from the log form, 19% of groups traveled with one or more dogs, and 88% 

of groups with dogs traveled with only one dog.  Of the 25% of the encountered groups 

that contained children, the median number of children was 2 and the median group size 

was 5.   

Visitors spending 10 hours or less in the wilderness comprised 46% of the sample.  

The median number of hours spent in the wilderness by a day visitor was 5.  The 

remaining 54% of visitors spent a median of 2 nights in the wilderness.  Groups of 

overnight and day visitors contained approximately 2 people each.  Table 2 shows day 

and overnight visitation by type of use.  Groups with children were more likely to spend 

the night in the Mt. Jefferson Wilderness than groups without children (χ2=3.643, df=1, 

p=0.056), although the effect size of this relationship is rather weak (Cramer’s V=0.128).  

There were no significant differences between groups with horses or dogs in length of 

stay.   

 No Children Children Hiker Horse No Dogs Dogs 
Day 50% 36% 45% 65% 47% 44% 
Overnight 50% 64% 55% 35% 53% 56% 
     
χ2  3.643  2.504  0.084 
p-value  0.056  0.114  0.772 
Cramer’s V  0.128  0.106  0.02 

Table 2:  Percent of day and overnight visitors by group composition 
 

Based on self-reported entry times in the surveys and observed exit times at the 

trailheads, visitors to this portion of the Mt. Jefferson Wilderness entered at 

approximately 11:30 in the morning, and exited at approximately 2:40 in the afternoon.  

It should be noted, however, that surveys and recorded encounters took place between the 
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hours of 11:00 am and 5:00 pm, so this number does not reflect those exiting the area 

outside of these times.  

Cole and Hall (2005, p. 12) reported a greater percentage (75%) of day users in 

their study of the western wilderness areas than this study shows.  The median length of 

the day hike in their sample was slightly shorter at 4 hours, and the median length of the 

overnight visit was 1 night, as opposed to the 2 nights reported here.   

4.3 Primary Destination 

Visitors were asked to identify their primary destinations for the current trip.  

These destinations were evaluated by travel zone and by classification within the 

Wilderness Recreation Opportunity Spectrum (WROS).  Different segments of the 

sample frequented different areas within the Mt. Jefferson Wilderness.  Day users and 

horse groups visited destinations exclusively within the semi-primitive classification of 

the WROS.  These areas include all of the commonly visited high mountain lakes and 

other high use destinations.  They are generally closer to trailheads and easier to access 

for day hikers than other opportunity classes.  Overnight users and visitors with children 

frequented areas within three categories in the WROS spectrum: semi-primitive, 

primitive-trailed, and primitive-trailless.∗  The latter two classifications describe areas 

that are not as easily accessible or as frequently visited places.  During busy times, these 

two classifications offer more opportunities for solitude and primitive recreation 

experiences. 

 4.4 Visitation History 

The median length of time that visitors have been coming to the Mt. Jefferson 

wilderness is 4 years.  The frequency distribution in Figure 5 shows both the presence of 

individuals that have been coming to the area for over 50 years and the great number of 

newcomers since 2003.  The percent of people visiting for the first time (38%) may be 

exaggerated by the manner in which the survey was formatted.  The survey asked the 

visitor to report the first year in which they visited the area.  If this was after the summer 

                                                 
∗ This terminology reflects that used in the Willamette Forest Plan in 1991, and represents the equivalents 
of semi-primitive, primitive, and pristine from ROS discussed in literature review.   
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of 2003, the respondent was asked to skip the following questions.  Many people left the 

year blank, and were entered as first time visitors if they skipped the following section.   

In their 1993 study of the Cascade Wilderness areas, Hall and Shelby reported 

that the average survey respondent had first visited the wilderness between 6 and 7 years 

previously (p. 33).  This differs from the results here, which indicate the average visitor 

has been frequenting the area for only 4 years.  This could be due to the difference in 

scale of this sample, or it could indicate the displacement of long-time visitors from the 

area.  Alternately, it could reflect a changing profile of wilderness visitors overall.  Cole 

and Hall (2005, p. 9) found that nearly half (43%) of their sample were first time visitors 

to their particular wilderness destination, and that only 10% had visited more than ten 

times previously. 
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Figure 5: Year of first visit to Mt. Jefferson Wilderness 
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4.5 Individual Characteristics 

The median age of visitors was between 40 and 49 years.  Figure 6a indicates the 

area receives approximately even use from visitors of age categories 20-29 through 50-

59.  Over 65% of respondents were male, while approximately 35% were female.  The 

sample was ethnically homogeneous, with 93% of visitors describing themselves as 

white.  Figure 6b shows that minorities such as Asian and Spanish/Hispanic/Latino 

groups made up smaller percentages (1.4% each), while the rest did not break 1%.  

Visitors describing themselves as “other” made up 2% of the sample.   

Visitors to the Mt. Jefferson Wilderness came from as far away as Baltimore MD, 

Ocala FL, and Pheonix AZ, and as close by as Detroit, Mill City, and Lebanon OR.  The 

largest groups of the visitors came from the greater Portland area (33%) and the rest of 

the Willamette Valley (46%), though some reside in the Bend area (8%) or were traveling 

(11%) from another state (Figure 6c).  Of this sample, only 10% reside in rural areas 

(Figure 6d).  

Overall, visitors to the Mt. Jefferson Wilderness in this sample are highly 

educated (Figure 6e).  Collectively, 64% of the sample completed a bachelor degree or 

higher.  If those who have completed some college are included, this is raised to 90.2%.  

The median household income for visitors to the Mt. Jefferson Wilderness was between 

$60,000 and 69,000 (Figure 6f).  A distribution of these responses suggests two 

populations, those on the lower end of the spectrum ($10,000 or less) and another peak at 

$75,000- 99,999.   

Mt. Jefferson Wilderness visitors in this sample are predominantly urban, highly 

educated, in higher income brackets, and white.  All of the sociodemographic 

characteristics reported for the Mt. Jefferson sample are generally consistent with those 

reported for wilderness visitors by Hendee and Dawson (2002 p. 399-400) who report: 

higher percentages of urban than rural visitors, higher percentages of male than female 

visitors, high degrees of education, above the average income, higher percentages of 

younger visitors than the general population (but also contain members of all age groups), 

and an under-representation of minorities. The results of this study are also consistent 

with the findings of Cole and Hall (2005, p. 8), who report a median age of 35 years; 
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though all ages from 20 to 50 years were represented.  Males were more highly 

represented in the Mt. Jefferson Study than in this larger study (64% and 58%, 

respectively).  This sample is also similar to the 1993 study (Hall and Shelby) which 

reported 87% of visitors as having finished some college.  
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Figure 6: Sociodemographic characteristics of visitors: age (a), ethnicity (b), residence (c and d), 
education (e), and income level (f) 
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4.6 Sense of Place 

When asked if they had a favorite place within the Mt. Jefferson Wilderness, 40% 

of people responded affirmatively.  This may be related to the fact that 38% of the sample 

reported their first visit to the area after 2003.  Visitors then evaluated a set of place 

attachment items tested by Williams and Vaske (2003) for their ability to measure two 

dimensions of place attachment: place identity and place dependence.  They evaluated 

these items for their favorite places on a five-point Likert scale from ‘strongly disagree’ 

to ‘strongly agree.’  These items separated out into the two distinct dimensions using 

factor analysis, as predicted by Williams and Vaske (Cronbach’s α =0.79).   

The average place dependence score on the 5-point scale was 0.41, and the 

average for place identity was 0.97 (Table 3).  Visitors express a greater level of place 

identity (emotional attachment) than place dependence (a functional attachment) for the 

Mt. Jefferson Wilderness (t=-8.567, df=82, p<0.001).  The Mt. Jefferson Wilderness 

provides many of the same experiences offered elsewhere throughout the Cascade 

Mountains, likely leading to 60% of the respondents not reporting a favorite place within 

the Mt. Jefferson Wilderness.  People may therefore be more attached to this place based 

on specific emotional reasons than for the functional opportunities offered.   
 

Place Attachment Item 

Dimension 
of Place 

Attachment Mean 
Standard 
Deviation 

Average 
for 

Dimension
This place is the best place for what I like to do Dependence 1.15 0.739  
I get more satisfaction out of visiting this place 
than any other. Dependence 0.36 0.878  
Doing what I do at this place is more important 
to me than doing it any other place Dependence 0.28 0.901  
I wouldn't substitute any other area for doing 
the types of things I do at this place Dependence 0.12 1.047  
No other place can compare to this place Dependence 0.13 1.177 0.410
I identify strongly with this place Identity 1.21 0.733  
Visiting this place says a lot about who I am Identity 1.04 0.706  
I feel that this place is a part of me Identity 0.63 0.865  
This place means a lot to me Identity 1.16 0.697  
This place is very special to me. Identity 1.07 0.695  
I am very attached to this place. Identity 0.72 0.86 0.971
Table 3: Place Attachment scores by dimension   (All items coded on 5 point scale:  -2=Strongly Disagree, 
-1=Disagree, 0=Neutral, 1=Agree, 2=Strongly Agree) 
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4.7 Conclusion 

Groups are made up primarily of family and friends; no outfitter groups were 

encountered.  They travel in groups of 2, and approximately one-quarter of these groups 

contained children.  Stock users comprised 8% of the sample, and dog users 19%.  The 

average Mt. Jefferson visitor in this sample has been coming to the area for 

approximately 4 years.  Although 38% reported that their first visit occurred after the fire 

of 2003, some visitors have been visiting the area for a long time, as evidenced by a 

maximum of 50 years.  Of visitors observed at the registration box by the survey 

administrator, 86% complied with wilderness permit regulations.   

This sample is similar in some ways to a sample from a 1991 survey of visitors 

throughout the Cascade Wilderness areas (Hall and Shelby 1993), and to a larger sample 

of visitors to wilderness areas throughout the west (Cole and Hall 2005).  The Mt. 

Jefferson sample included slightly more stock users than observed elsewhere, more 

overnight visitors than average, longer overnight stays, and a shorter history of visiting 

the Mt. Jefferson Wilderness than past users.   

Differences between the Mt. Jefferson visitors and those sampled in other studies 

could be due to specific regional differences, displacement of certain segments from the 

fire or from management actions, or differences in sampling techniques.  While these 

other studies sampled visitors from many trailheads, the Mt. Jefferson sample was 

focused on three trailheads in a smaller area.  The trailheads sampled in this study 

account for 44% of total groups accessing the Mt. Jefferson Wilderness since 1991.  One 

of these three trailheads is directly along the major travel corridor of Hwy 20.  Its easy 

access and high profile (as an access point for the Pacific Crest Trail) could attract a 

different segment of the visiting population than general visitors to the broader 

wilderness area.   
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CHAPTER 5 – EFFECTS OF FIRE ON MT. JEFFERSON WILDERNESS 
VISITORS 
 

This chapter will examine the conditions in the Mt. Jefferson Wilderness area 

following the B&B Fire.  The effects of the fire will be discussed where appropriate 

conclusions can be drawn.  In other instances where pre-fire data is lacking for 

comparisons, overt speculations may be made about the affects of fire on visitation and 

experience.  

5.1 Visitation Trends 

 Managers expected people would be initially displaced by the presence of the 

burn, substituting other areas of the Mt. Jefferson Wilderness or beyond to participate in 

their usual activities.   We would therefore expect to see an immediate though likely 

temporary decrease in visitation within the burned area, and no change or slight increase 

in the unburned area due to substitution.  However, there is some research indicating 

consumer surplus may increase for several years following a fire, conducted at trailheads 

in Colorado, Wyoming, and Idaho (Englin, et al. 2001).  This study measured contingent 

behavior to gauge visitors’ expected future visitation under different fire scenarios.  The 

results of their study would support an alternative hypothesis that visitation to the area 

would increase following a fire.    

Visitation levels in the Mt. Jefferson, Mt. Washington, and Three Sisters 

Wilderness areas appear to have been decreasing since the mid-1990s (Figure 7).  Since 

the fire, it appears that all three wilderness areas have remained relatively stable, with 

slight decreases between 2004 and 2005 for the Mt. Jefferson and the Three Sisters, and a 

slight increase in Mt. Washington.  Visitation levels were lower than normal for 2003 in 

the Mt. Jefferson and Mt. Washington Wildernesses due to fire closures from August 

through October.  The comparison of these different wilderness areas suggests that the 

slight decrease observed in visitation to the Mt. Jefferson between 2004 and 2005 is quite 

possibly due to natural fluctuations of visitation in the region, differences in data 

collection strategies, weather factors, or other differences between wilderness areas.   
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* Mt. Washington Trailheads included: PCT access at Big Lake and McKenzie Pass, Hand Lake, Benson 
Lake, Fingerboard, Tenas Lake, Patjens, and Robinson.  The Three Sisters Trailheads included: Box 
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 (c) Three Sisters Wilderness 

Figure 7:  Number of permits issued for the Mt. Jefferson Wilderness (a), Mt. Washington Wilderness (b), 
and Three Sisters Wilderness (c), 1991-2005 (adjusted for compliance). 
 

The extent to which visitation recovered to pre-fire levels after the fire closure in 

2003 for trailheads within and outside of the burned area provides some insight into the 

effects of fire on visitation within the burned area.  Additionally, the year between 2004 

and 2005 provides an indication of how use is changing since the fire.   

A more detailed examination of the trailheads on the west side of the Mt. 

Jefferson Wilderness suggests that the trailheads leading into the burned area may 

contribute slightly more to the decrease in use between 2004 and 2005 than unburned 

trailheads (Figures 8 and 9).  In past years, the burned and unburned portions of the 

wilderness have received approximately equal amounts of use.  From the mid-1990s to 

the year of the fire, the burned area has generally received slightly more visitation than 

the unburned area.  Following the marked decrease in visitation for the year during the 

fire closure, the unburned area rebounded to above pre-fire levels.  The burned area has 

                                                                                                                                                 

 

Canyon, Crossing Way, Elk Creek, Foley Ridge, French Pete, Horse Creek, Linton Lake, Upper and Lower 
Lowder, Olallie, Pat Saddle, Rainbow Falls, Rebel, Scott Trail, and Separation. 
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so far recovered less significantly, ending at a lower point than where it began before the 

fire.  While visitor use stayed relatively stable in unburned areas between 2003 and 2004, 

it decreased slightly in burned areas.  However, any ‘effects’ seen are very slight, and 

generally in line with the trend we see throughout the wilderness areas of decreasing 

visitation.  If an effect of the fire is present, it may become more crystallized over the 

next several years or decades, but cannot be clearly defined at this point.   

Some of the most dramatic decreases in visitation to the Mt. Jefferson Wilderness 

over the past decade have coincided with changes in management; making suggestions of 

displacement from the fire appear slightly less significant.  In 1995, use limits were put in 

place for the Pamelia Lake area (Figure 9a in red).  This coincides with an immediate 

followed by steady decrease in use since that time, as well as a major increase in use at 

nearby high use destinations of Marion and Duffy Lakes and Jefferson Park.  Designated 

sites were implemented at Pamelia Lake, Duffy Lake (Figure 9b in green), and Jefferson 

Park (Figure 9a, Whitewater Trailhead in olive green) during the same year.  The 

implementation of designated sites did not appear to have resulted in a decrease in 

visitation to Duffy Lake or Jefferson Park; in fact, visitation increased in a similar pattern 

for these two sites and Marion Lake until 1998.  These areas may have served as 

substitute sites for those displaced by the limited entry system at Pamelia Lake.   

In 1998, the Trail Park Pass was instituted and required at all trailheads leading 

into the Mt. Jefferson Wilderness as part of the Recreation Fee Demonstration Program.  

These passes required payment to park at trailheads leading into the wilderness, the 

proceeds from which went toward wilderness management activities such as rangers and 

trail maintenance.  Visitation reached its peak during 1998, then dropped off suddenly 

and remained low for most of the trailheads in subsequent years.  This decrease in use 

over time is most drastic for the previously high use destinations of Marion Lake and 

Pamelia Lake.  The Whitewater Trailhead, leading into Jefferson Park, has received a 

relatively stable level of use in comparison.  This is likely due to the greater investment 

required of hikers to Jefferson Park, who plan for and execute a strenuous hike to reach 
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their destination.  A small fee for parking at the trailhead may make little difference to 

this group of visitors.   
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Figure 8:  Number of permits issued for the Mt. Jefferson Wilderness in unburned and burned areas 
(adjusted for compliance).   
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Figure 9:  Number of permits issued for the Mt. Jefferson permit by trailhead in (a) unburned and (b) 
burned areas (adjusted for compliance).  
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5.2 Visitor Experiences 

5.2.1 Changes in Visitation Patterns 

Campsite Distribution. In an effort to determine how social conditions have 

changed due to the fire, the spatial distribution of campsites following the fire was 

examined to determine which areas were being used most heavily and which areas were 

no longer receiving use.  This helps to identify if there are areas at risk for higher 

congestion levels or if there may be new opportunities arising on the primitive end of the 

ROS in the burned.  It was hypothesized that visitors would decrease their overnight use 

in the burned portions of the wilderness use, and instead, concentrate their use on 

unburned islands within the burn or within adjacent unburned areas. 

 It would be most preferable to describe how many campsites were used before the 

fire and how many campsites were used following the fire.  However, this study indicates 

that changes occurred in the composition of campsites in the non-burned area between 

1987 and 2005, bringing into question the appropriateness of using 1987 data as a pre-fire 

baseline.   For example, 40 new sites have come into existence and 39 old sites have 

disappeared outside of the burned areas since 1987.  These changes are most likely 

unconnected with the fire.  Since we do not have campsite data for the year previous to 

the fire, an accurate baseline number of campsites cannot be determined.   

We can, however, cautiously compare the percentages of campsites located within 

the burned area in 1987 with those in 2005.  Table 4 shows the difference in campsite 

distribution between the two years.  In 1987, 36% of the total campsites inventoried in 

the study area were located within the B&B Fire perimeter.  By contrast, 27% of the 

relocated sites in 2005 were burned.  More than half (55%) of the campsites that 

disappeared within the study area between 1987 and 2005 were located in the burned 

area.  In addition, only 17% of the new campsites located in 2005 were within the burn.  

More than half (again, 55%) of the campsites located in the burned area have not received 

any use following the fire.  A total of 87 campsites in the area burned by the B&B Fire 

are either missing or have not been used since.   
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This may be indicative of a reduction in campsite use within the burned area.  

However, in general, campsites are not used every year, overnight use is decreasing in 

Wilderness (Cole and Hall 2005), and overall use has been decreasing in the Mt. 

Jefferson Wilderness since the mid-1990s.  To conclude changes in campsite use patterns 

have occurred within and outside of the burn area since the fire, we would need to know 

how many of the non-burned campsites had not used since the fire.  Because this 

information is difficult to ascertain and is unavailable for this study, this comparison 

provides only suggestive, rather than conclusive evidence of changes in visitation 

patterns throughout the burn.    
 

Status 
Burned 
Area 

Unburned 
Area 

% of Campsites 
Located in Burned Area

Total sites in 1987 115 202 36% 
Total sites in 2005 75 203 27% 
New sites in 2005 8 40 17% 
Re-located sites in 2005 67 163 29% 
Sites missing since 1987 48 39 55% 
Sites located but unused since fire* 39 0 100% 
* Unused status of sites determined by evaluator  
  

Table 4: Campsite Distribution for 1987 and 2005 

Spatial Distribution of Campsites. Table 5 displays the number of campsites 

located in each location during the 1987 inventory.  It also shows the number of 

campsites located at each location in 2005 that were either unburned, or burned but had 

been used since the fire.  The following locations lost the highest numbers of campsites: 

PCT, Grenet and Green Peak Lakes, North and South Dixie Lakes, Blue, Jorn, Red Butte 

and Teto Lakes (in the Eight Lakes Basin), the Santiam Trail, and Upper and Lower 

Berley Lakes.  The only locations listed above that did not burn were the Upper and 

Lower Berley Lakes.   

Figures 10 and 11 show the number of campsites before and following the fire by 

location.  Mowich Lake was the only location heavily burned by the fire with no 

reduction in campsites.  This has traditionally been a popular destination, as it is the first 

opportunity following Duffy Lake for camping along the trail to the Eight Lakes Basin, 

and a convenient distance from the trailhead for latecomers to set up camp.  More than 
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half (57%) of the campsites are still unburned.  In addition, 84% of the burned campsites 

at the lake have received use since the fire.  Use will most likely continue in this area, and 

recreation-caused impacts to the recovering burn area surrounding the lake are likely.   

Bowerman, Duffy, and Craig Lakes are lightly/partially burned or located 

adjacent to the burn, and experienced no decrease in sites since the fire.  This may be an 

indicator that these sites need to be monitored for more heavy use in the future.  Finally, 

Santiam Lake is located outside of the burn area, and has been a high use destination for 

many years.  This lake may be considered at risk for concentrated recreation use in the 

future, although the number of sites decreased between 1987 and 2005.   

Location 

Number of 
Campsites 

1987 

Number of campsites 
used or unburned 

2005 

Number of Campsites 
Lost from  

1987-2005 
Pacific Crest Trail 38 23 15 
Alforja 4 3 1 
Cincha 2 2 0 
Craig 11 13 -2 
Grenet 7 0 7 
Green Peak 7 1 6 
Little Cincha 2 2 0 
Latigo Not inventoried 2 -2 
North Dixie 5 1 4 
Raven 1 1 0 
Ralph's  5 4 1 
South Dixie 7 1 6 
Tom's 1 2 -1 
Turpentine Trail 1 1 0 
Alice 2 2 0 
Blue 15 5 10 
Bowerman 5 6 -1 
Chiquito 4 1 3 
Jorn 19 12 7 
Red Butte 10 7 3 
Teto 8 1 7 
Mowich 27 28 -1 
Duffy 39 40 -1 
Duffy Prairie 5 4 1 
Santiam 24 27 -3 
Ruby 10 10 0 
Santiam Trail 27 16 11 
Lower Berley 16 12 4 
Upper Berley 14 12 2 

Table 5: Number of Campsites in 1987 and 2005 
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Figure 10: Number of campsites by location, 1987 

U
pper Berley

Low
er Berley

Santiam
 Trail

R
uby

Santiam
D

uffy
D

uffy P
rairie

D
uffy

M
ow

ich
Teto
R

ed B
utte

Jorn
C

hiquito
Bow

erm
an

Blue
Alice
Turpentine Trail
Tom

's
South D

ixie
R

alph's
R

aven
N

orth D
ixie

Latigo
Little C

incha
G

reen P
eak

G
renet

C
raig

C
incha

Alforja
Pacific C

rest Trail
M

into Trail

Location

40

30

20

10

0

C
ou

nt

Number of Campsites in �
Burned and Unburned Areas�

2005

Burned
Unburned
Burned

 

Figure 11: Number of burned and unburned campsites by location, 2005 
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Figure 12:  Burned and Unburned Campsites in Study Area 
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Self-Reported Visitation. The most frequently cited primary destinations for exit 

survey respondents were Duffy Lake, Marion Lake, and the Pacific Crest Trail (Figure 

13), as expected due to the accessibility of these destinations and visitation history.  All 

of these areas are partially burned, as discussed above.  Marion Lake was outside of the 

survey area, but lost very few campsites to the fire.  These commonly visited areas are 

still receiving a great deal of use, even when burned.  Visitation was also reported in 

mostly burned areas (Mowich, Eight Lakes Basin, Craig Lake, Santiam Trail) and in 

entirely unburned areas (Berley Lakes, Santiam Lake).  It will take several years of 

encounter monitoring to determine if this increase in reported use is an actual effect.     
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Figure 13:  Primary destinations of visitors from exit survey 
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5.2.2 Wilderness experience and the fire 

 This following section describes social conditions within the wilderness following 

the fire.  Where possible, connection to the fire has been made.  Data available from a 

1991 survey of Mt. Jefferson Wilderness visitors (Hall and Shelby, 1993) were utilized 

when appropriate to estimate pre-fire conditions.  However, the measurement tools used 

in these other studies were generally different than those used in this survey, so direct 

comparisons are neither possible nor intended.   

 Satisfaction. Overall, visitors to the Mt. Jefferson Wilderness are highly satisfied 

with their experience.  The median (and mode) satisfaction score for visitors during the 

trip when visitors were surveyed was 8 on a nine-point scale (1-9, Not at all Satisfied – 

Extremely Satisfied).  Visitors who had visited the area previous to the fire were asked to 

report their satisfaction before the fire and their satisfaction following the fire.  They 

reported, on average, a 0.86 point decrease in satisfaction (t=6.531, df=117, p<0.001).  

While this change in satisfaction is statistically significant, it is not very large; suggesting 

that changes in satisfaction following the fire may not be great in magnitude. 

Encounters and Crowding. Visitors reported encountering a mean of 5.9 people 

during the day on which they filled out the survey.  The median time spent within sight of 

other groups was 5%.  Campers responded that they had camped within sight and sound 

of one other group the night before the survey.  Encounters recorded by wilderness 

guards for the same area in 1991 and 1992 (Hall and Shelby 1993) are shown in Table 6.   

 1991 2005 
Mean Encounters Weekday 5.448 6.7 
Mean Encounters Weekend 12.112 6.3 

 
Table 6: Encounter rates for 1991 and 2005 within study area (Duffy, Eight Lakes Basin, Marion, Santiam) 
for weekends and weekdays (holidays are not included). 
 

There appears to be a great difference between encounters in 1991 and encounters 

in 2005.  The number of groups visiting the burned area through the Maxwell, Duffy, 

Pine Ridge, Marion, and Big Meadows Trailheads dropped to 67% of 1991 levels in 2005 

(from 2,420 to1,610).  Visitation levels dropped from 6,009 to 4,285 groups (71% of 
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1991 levels) for all of the trailheads along the western border of the Mt. Jefferson 

Wilderness.   

Although the relationship between level of encounters and use level is not direct, 

there is a correlation.  This general decrease in use may be responsible for lower 

encounter rates.  With the lower encounters recorded and the lower use levels, it would 

indicate that there has, in fact, been a decrease in density in the area since 1991.  

However, this appears to be a function of the general trend in the entire Mt. Jefferson 

Wilderness, and is not necessarily related to the fire.     

Some of the difference in encounter rates between the two years may be explained 

by the use of different techniques to collect the information.  In 1991 encounter rates 

were measured by trained wilderness rangers, while 2005 encounter rates were self-

reported by visitors.  An underestimate in self-reported encounters is expected.  Shelby 

and Colvin (1982) showed visitors tend to underestimate any number of encounters above 

six.  We would therefore expect that the actual median encounter numbers may be 

slightly higher than six.  However, Cole and Hall (2005) found that visitors to wilderness 

areas throughout the Northwest experienced a median of 6 encounters with other groups 

per day along high use trails, suggesting that the current level of encounters within the 

Mt. Jefferson Wilderness is typical.   

 Visitors in 2005 reported an average of 2.02 on a nine-point scale regarding the 

level of crowding experienced from ‘not at all crowded’ to ‘extremely crowded.’  Hall 

and Shelby (1993) report that 16% of day users and 30% of overnight users of the Mt. 

Jefferson Wilderness “reported that some of the places they visited were crowded” (p. 

34).  One of the areas with higher crowding levels was Marion Lake.   

 Changes in Visitation, Self-Reported. Of the visitors returning to the wilderness 

after the fire, a small percentage reported an increase in visitation to the Mt. Jefferson 

Wilderness since the fire (7%) (Figure 14).  Most visitors said that their visitation has not 

changed since the fire (70%).  However, 23% reported that their visitation has decreased 

(Table 7).  This information only reflects the habits of people who are still coming to the 

Mt. Jefferson Wilderness since the fire.  Unfortunately, we were unable to track down 
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visitors from past years who might have been displaced altogether by the fire.  This might 

give us an entirely different idea of how visitation has changed.  
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 Frequency Percent 
 Increased 9 7.3 
 Decreased 28 22.6 
 Stayed the 

same 87 70.2 

 N 124 100.0 

Figure 14:  Visitation changes since the B&B Fire      Table 7: Visitation changes since fire 
 Visitors were asked to provide reasons for their change in visitation in an open 

ended question.  The codes listed in Table 8 were determined upon examination of the 88 

responses written in.   The ‘other’ category was used for people reporting reasons not 

related to the Mt. Jefferson Wilderness management or the fire.  More than half of the 

visitors described their reasons as other.  Although only 8 people reported an increase in 

visitation following the fire, 27 people reported that they had visited the area less since 

the fire.  Over half (54%) of these people reported their reasoning to be due to the fire.  

People reporting that their visitation had not changed gave the widest diversity of 

explanations for their continued use.  A third (35%) of these visitors reported events 

independent of the Mt. Jefferson Wilderness to be the reason.  Several attributed their 

continued visitation to the fire (6%), while more reported that the fire did not affect the 

quality of their experience in the Wilderness (12%).  
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Reasons Increased Decreased Stayed the same 
 Fire related - positive 2 0 5
  Fire related - negative 0 15 0
  Management related - 

negative 0 3 0

  Other 6 9 30
  Place specific affection 0 0 3
  Fire did not detract from 

quality of experience 0 0 10

 Area visited not affected 
by fire 

 
 
 
 
 
 
 
 
 
 

0 0 5

N             88  

 
 
 

Table 8: Reasons for Visitation Change 
 
5.3 Conclusion 

There is no evidence to suggest that the Mt. Jefferson Wilderness is experiencing 

an overall decline in visitation due to the B&B Fire.  Several wilderness areas nearby are 

experiencing the same downward trend in visitation since the mid-1990s, and the small 

decrease in the Mt. Jefferson may well be a symptom of this trend.  There is some 

indication, however, that the slight decrease in use in the Mt. Jefferson Wilderness can be 

attributed to lower visitation in the burned area following the fire.  If there are to be 

effects from the fire on visitation, these may become more readily apparent as time 

progresses.  The current changes in visitation in the Mt. Jefferson Wilderness, even if 

they could be attributed to displacement from the fire, are small in magnitude compared 

to the displacement that appears to have occurred throughout the years in connection with 

management actions such as user fees and limited entry.   

 Some changes resulting from the fire within the study area are suggested, 

including an apparent decrease in campsite number and use within the burn.  While there 

is no major decrease in visitation to the entire area, there may be a smaller selection of 

campsites available within it for visitors to choose from within it.  As such, several at-risk 

areas were identified as potential targets for intra-site substitution in the future.   

 In addition to changes in the spatial distribution of overnight use, some changes in 

social conditions were indicated as well.  Visitors reported a small decrease in 

satisfaction, and 22% of visitors reported a decrease in visitation since the fire.  Although 
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the effect of this fire on visitors and visitation is not dramatic, these results give some 

indication that social conditions and visitor behaviors may be changing as a result.   
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CHAPTER 6 – VISITOR SUPPORT OF WILDERNESS MANAGEMENT 
ALTERNATIVES  
 
 The previous two chapters described visitors to the Mt. Jefferson Wilderness and 

explored the effects of the fire on visitation and experience.  Visitors derive many 

benefits from their wilderness experiences, which in turn may be affected (positively or 

negatively) through post-fire wilderness management.  How visitors are affected by 

management actions likely helps define their support for these actions.  This chapter 

examines visitor support of different management options to determine potential effects 

of management on wilderness character.   

 The Willamette National Forest Land and Resource Management Plan (USDA 

Forest Service 1990a, p. 106-107) states, “When human use results in effects which 

exceed standards and guidelines for wilderness management as contained in this forest 

plan, actions shall be taken to mitigate and eliminate such effects.”  Management actions 

for this study were selected from this Plan, and are listed below in Table 9.  Four levels of 

actions are listed from no restriction (Level 1) to full restriction of use (Level 4) for 

sequential implementation to address exceeded standards.   

Level one focuses on public information and site restoration, and includes actions 

such as educating visitors on ‘leave no trace’ and revegetating and signing impacted 

areas.  Level two employs the use of regulations that include banning campfires, closing 

campsites, designating campsites, further restricting group size, and restricting specific 

types of uses such as horses or dogs.  The third level restricts the number of visitors by 

allowing day use only and limiting the number of visitors to an area.  The fourth and final 

level requires that an entire area be closed to all recreation use until returned to 

wilderness conditions.   

6.1 General Support for Management 

Visitors were asked to evaluate a series of management actions, presented as 

possibilities for implementation if impacts from recreation were shown to be affecting 

social and environmental wilderness values in a negative manner following the fire.  

Respondents rated each action based on a 5-point Likert-type scale of -2 (strongly 
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oppose) to +2 (strongly support).  Following an overview of public support for various 

management actions, this chapter will focus on discussing different segments of people 

grouped together by similarities in support by displayed.  

Table 9 displays mean scores and standard deviations for each item presented to 

visitors for evaluation.  Several management options stand out as receiving more support 

from Mt. Jefferson Wilderness visitors.  As expected from a review of the literature 

(examples include Manning 1999, Cole and Hall 2005), items most supported by this 

sample were educational or informational in nature, or were framed in terms of ecological 

protection.  These included educating visitors on ‘leave no trace’ and signing revegetated 

campsites.  The sample also responded positively to hardening campsites through the use 

of designated sites or fire rings, though day visitors were more supportive of these 

strategies than overnight users.  Further limiting group size and closing campsites and 

specific trails in areas of ecological concern were also supported.   

This sample, consisting mainly of hikers, supported limitations on stock, but 

opposed limitations on dogs.  They also opposed banning campfires, and any 

management action that would result in restricted access to the overall wilderness, such 

as limiting number of visitors and allowing day use only.   

In general, respondents supported management actions that used education and 

active restoration the most (Level 1), while actions that exclude use access were not 

supported (Levels 3 and 4).  However, just as visitors may hold a variety of values for 

wilderness areas, they may support management actions in varying degrees.  The next 

section investigates whether visitors can be segregated into management types. 
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The following management actions could be considered for implementation if impacts from recreation 
use are shown to have a negative effect on wilderness values.  Wilderness values include both social 
values (such as the opportunity to experience solitude) and environmental values (such as ecosystem 
health).   
 
We are interested in determining which techniques you think the Forest Service should use to aid 
recovery efforts and protect wilderness values from impacts caused by recreation. 
 
Indicate how strongly you would support or oppose the following management actions if they were to 
be applied to the entire area within the burn perimeter of the Mt. Jefferson Wilderness. 

 

Management Alternatives Item Mean 
Standard 
Deviation 

% In 
Support

Promote use of ‘hardened’ sites (campsites that are 
resistant to additional impacts) A 0.28 1.123 50% 
Educate visitors on “Leave No Trace” wilderness 
camping techniques B 1.55 0.693 92% 
Reduce accessibility (close trails) to specific areas 
of ecological concern C 0.22 1.276 4% 
Revegetate impacted areas and post signs to inform 
visitors of site restoration strategies D 1.07 0.943 79% 
Allow camping in designated campsites (marked 
with wooden posts) only E 0.12 1.343 43% 
Allow campfires in designated campsites (marked 
with wooden posts) only F 0.56 1.313 60% 
Ban campfires 
 G -0.72 1.203 15% 
Restrict stock use in or near areas of ecological 
concern H 0.79 1.221 62% 
Restrict dogs in or near areas of high visitor use 
Restrict specific uses I -0.29 1.298 27% 
Close campsites for revegetation 
 J 0.37 1.157 51% 
Further limit group size (current size limit: 12) 
 K 0.11 1.156 36% 
Allow day use only 
 L -1.45 0.843 3% 
Restrict number of visitors to seldom used areas 
 M -0.77 1.031 11% 
Restrict number of visitors to highly used areas 
 N -0.15 1.188 32% 
Close entire area to all recreation use until it is 
restored to wilderness conditions O -1.41 0.926 5% 

 
Table9: Questionnaire wording and resulting evaluation of management  



 77

 

6.2 Visitor Segments 

 Visitor segments were identified through a sequential use of factor analysis and 

cluster analysis.  Factor analysis is a data reduction technique that enables identification 

and measurement of latent factors associated with groups of existing variables.  The 

latent factors explain the variation in visitor support for management actions using fewer 

variables.  The latent factors are then used to identify visitor segments through cluster 

analysis. 

6.2.1 Factor Analysis 

Several of the fifteen management actions (Table 9) are very similar, measuring 

essentially the same managerial concepts.  The exploratory factor analysis identifies 

patterns in the data emerging as latent factors (StatSoft 2006).  This should not be 

confused with the confirmatory factor analysis, in which the researcher predicts the 

groupings of variables based on theory, and uses the analysis to confirm a hypothesis.  

Exploratory factor analysis is used only as a data reduction tool.  Each of the latent 

factors resulting from this analysis is a representation of several items measuring the 

same idea.  Whereas each individual variable is a relatively incomplete indicator of a 

visitor’s response to a managerial concept, the latent factor provides a more complete 

measure.  These factors are labeled to represent (although not to define) the underlying 

concept and to ease further analyses and interpretations.   

Factors determined to have extracted the highest variance from the data set (as 

measured by eigenvalue) are retained for rotation.  It is important for these resulting 

factors to be independent of each other, so a rotation is performed to minimize the 

correlation between them.  An orthogonal rotation arranges the factors in such a way that 

the variance between them is maximized (StatSoft 2006).  The reliability of each factor is 

assessed through the use of Cronbach’s alpha.  The closer the Cronbach’s alpha is to 1, 

the higher the factor’s reliability at measuring the latent concept.  A reliable factor should 

have an alpha greater than 0.6 (Mitra and Lankford, 1999).   

A principal components exploratory factor analysis (EFA) with variance 

maximizing (Varimax) rotation was performed on management variables in the survey 



 

 

using SPSS 14.0.  The purpose of this analysis was to reduce the number of variables and 

to identify latent factors in the data for further use in cluster analyses and in the 

interpretation of results.  Three latent management factors/dimensions were revealed 

(Table 10).   

Variables in factor 1 were related to restricting access and included closing trails 

and campsites, limiting group size, and restricting use to seldom and highly used areas 

(mostly included management prescriptions from Levels 2 and 3 of the Willamette 

National Forest Plan).  This factor displayed a high reliability (alpha = .79).  Factor 2 

variables were related to increasing development such as designating campsites and 

allowing campfires in designated rings† (alpha = .80) (Level 2 of Plan).  Variables in 

factor 3 were related to restrictions on types of use such as banning campfires, restricting 

stock, and restricting dogs (alpha = .64) (Level 2 of plan).∗  There was no factor relating 

exclusively to Level 1 management prescriptions.  . 

                                                 
† Deleted item “promoting the use of hardened sites” lends support to latent factor identification regarding 
development of campsites.  This item was initially included in this factor, but was deleted for its low 
reliability.   
∗ A fourth factor was revealed in the factor analysis, but subsequent Cronbach’s alpha tests for reliability 
and internal consistency [alpha = .23] justified excluding this factor from further analyses. 
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Factors: Management Alternatives Item Mean 
Standard 
Deviation 

Cronbach's 
Alpha 

Cronbach's 
Alpha if deleted  

1.  Restrict Access  -0.36 4.28 0.79   
Reduce accessibility (close trails) to specific 
areas of ecological concern C    0.75  
Close campsites for revegetation J    0.74  
Further limit group size (current size limit: 12) K    0.74  
Restrict number of visitors to seldom used areas M    0.77  
Restrict number of visitors to highly used areas N    0.74  
2.  Develop Sites  0.68 2.43 0.8   
Promote use of ‘hardened’ sites (campsites that 
are resistant to additional impacts) A (0.97 3.11 0.76) 0.81 Excluded
Allow camping in designated campsites (marked 
with wooden posts) only E    0.56  
Allow campfires in designated campsites 
(marked with wooden posts) only F    0.61  
3.  Restrict Specific Uses  -0.24 8.28 0.64   
Ban campfires G    0.6  
Restrict stock use in or near areas of ecological 
concern H    0.58  
Restrict dogs in or near areas of high visitor use  I    0.44  
4. Miscellaneous  1.18 1.16 0.23   
Educate visitors on “Leave No Trace” 
wilderness camping techniques B    0.03 Excluded
Revegetate impacted areas and post signs to 
inform visitors of site restoration strategies D    -0.45 Excluded
Allow day use only L    0.59 Excluded
Close entire area to all recreation use until it is 
restored to wilderness conditions O 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 10:  Latent factors of management action support and reliability  

    Excluded
       
All items coded on 5 point scale:  -2=Strongly Oppose, -1=Oppose, 0=Neutral, 1=Support, 2=Strongly Support  
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6.2.2 Cluster Analysis 

In essence, the exploratory factor analysis performed above identified the 

underlying management themes deemed most salient to the individuals responding to the 

question.  A cluster analysis was then used to determine how individuals grouped 

together in their evaluations of these three concepts, and which management themes were 

determined to be most acceptable.   

The cluster analysis is another exploratory analysis tool used to discover structure 

in data by grouping similar items together in categories.  Unlike factor analysis, which 

can be used to test hypotheses, cluster analysis is purely exploratory.  Items are assigned 

to groups to maximize the association within groups and minimize the association 

between groups.  K-Means cluster analysis uses Euclidean distance to evaluate the 

similarity between items when forming clusters.  The researcher pre-determines, based on 

a hunch, how many clusters are expected to form from the data.  The computer program 

then assigns observations to each of the clusters so that the resulting differences in means 

between them are maximized (StatSoft 2006).   

Mean composite indices were computed for the three latent factors and a K-

Means cluster analysis of these factors was used to determine groupings of respondents.  

A series of cluster analyses were performed ranging from two to six clusters. The goal 

was to discover a solution that made both intuitive sense and had neither too few nor too 

many cases.  Ultimately, a four-group / cluster solution was deemed most suitable. To 

validate this solution, data were randomly sorted and a cluster analysis was conducted 

after each of three random sorts. All of these additional cluster analyses supported the 

initial four-group solution.  Table 11 compares these four groups in their responses to the 

original survey items measured on a 5-point scale of -2 (strongly oppose) to +2 (strongly 

support). 

The four clusters correlated with two types of management actions – restricting 

use and developing additional facilities or improving existing facilities.  All possible 

combinations of these two management prescriptions are represented by the four clusters 
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– support both, support one or the other, or support neither.  The distribution of visitors 

across the clusters was nearly uniform.   

The largest cluster membership included visitors that supported all management 

action factors.  These visitors are labeled ‘pro-management.’  The second largest cluster, 

with 27% of visitors was comprised of people that supported campsite developments, but 

opposed all types of restricted use access.  These visitors are labeled ‘pro-development.’  

Visitors opposing all management contributed 22% to the sample, and are labeled ‘anti-

management.’  The smallest group, consisting of visitors specifically opposing 

development while supporting the restriction of uses, is labeled ‘pro-restriction.’ 
 

 
                          
Factors 

Clusters  
Pro-

Management 
Pro-

Restriction 
Pro-

development
Anti-

Management 
Restrict Access 
 0.61 

 

 
0.18  

 

 

 

-0.1 -1.04 
Develop Campsites 
 1.34 

 

-0.57 1.12 -1.13 
Restrict Specific 
Activity 0.74 

 

0.47 -0.59 -1.01 
     
Frequency 64 44 58 46 
Percent 30.2 20.8 27.4  21.7 

 
 

Table 11:  Scores and frequencies of clusters 
 
 Given the nearly equal proportions of visitors in each cluster, it appears that no 

dominant management prescription is supported by visitors.  Are there any attributes or 

characteristics that would help better define and identify these people by cluster?  A new 

variable was created to represent the membership of each visitor in one of the four 

clusters.  Cluster membership was treated as the independent variable and analysis of 

variance F-tests and χ2 analyses were performed to identify differences among clusters for 

several dependent variables.  These analyses were conducted to ascertain if specific 

personal characteristics such as gender, education, and residence were related to the type 

of support displayed by wilderness visitors.  The relationships between visitor type 

(horse, hiker, day, overnight, and group size), favorite place, and location of visit 

Mean scores for each cluster by factor  
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(primary destination, trailhead) to cluster membership were also evaluated.  The 

association between management support and the wilderness experiences of visitors was 

evaluated by examining crowding and encounters.   The final area investigated was the 

relationship between personal effects of the fire (favorite place affected by fire, visitation 

changes from fire, changes in satisfaction from fire) and cluster membership.  These 

results are displayed in Tables 12 and 13.   

6.2.3 Visitor segmentation 

Sociodemographic characteristics.  There was a statistically significant difference 

in gender among clusters (χ2 = 7.51, df = 3, p = 0.05,), but the Cramer’s V effect size (V 

= .19) suggested that this difference was relatively weak or minimal (Vaske et al. 2002).  

It was expected that women would be more supportive of management based on previous 

findings (Vaske et al 2001) indicating women and individuals of urban residence with a 

college degree are more likely to hold biocentric value orientations and endorse 

management actions designed to protect natural resources.  The pro-management cluster 

had a higher than sample average proportion of women (45% vs. 35%, respectively), 

while the anti-management cluster had a higher than sample average proportion of male 

members (79% vs. 65%, respectively).   

Accordingly, educational experience also differed significantly between clusters 

(χ2 = 21.53, df = 3, p < 0.001, V= 0.33).  Respectively, 76% of ‘pro-management’ and 

79% of ‘pro-restriction’ completed a college degree or higher.   ‘Pro-development’ and 

‘anti-management’ contained only 58% and 38% of respondents with this level of 

education, respectively.  

 Almost all of the ‘pro-management’ visitors (95%) resided in urban areas.  The 

highest number of rural visitors (21%) belonged to the ‘anti-management’ cluster.  The 

sample was highly urban, with 90% of the total sample residing in cities.  Although this 

difference was not significant at the 0.05 level, the effect size implies a medium or 

typical difference among cluster groups (χ2 = 7.24, df = 3, p = 0.07, V = 0.20).       

Activity characteristics.  There was no statistical difference among clusters in 

mean group size (F = 1.77, df = 3, 196, p = 0.15, Eta = .16). There were also no 
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significant differences among clusters for participation in stock / equestrian activities and 

hiking (χ2 = 5.48, df = 3, p = 0.14, V = 0.16) perhaps because of the small sample size (n 

= 17) of horse users in the sample.  Likewise, there were no significant differences 

among clusters in day and overnight visitation (χ2 = 4.97, df = 3, p = 0.17, V = 0.15).  

Crowding and Encounters.  There were no significant differences in perceived 

crowding among the clusters (F = 1.12, df=3, 208, p = 0.34, Eta = 0.13), but there were 

significant differences for two of three measures of encounters.  ‘Pro-development’ 

reported an average of 1.42 more groups camping within sight or sound than ‘pro-

restriction’ (F = 4.28, df = 3, 108, p = 0.01).  The effect size for this difference among 

groups was typical (Eta = 0.33; Vaske et al. 2002).  Although there were no differences 

between clusters for total number of groups encountered (F = 1.64, df = 3,208, p = 0.18, 

Eta = 0.15), there were differences in the percent of time in sight of other groups (F = 

3.57, df = 3, 204, p = 0.02, Eta = 0.22), as ‘pro-development’ reported spending 12% 

more time in sight of other groups than ‘pro-restriction.’    

Although the ‘pro-development’ cluster spent more time in sight and sound of 

other groups than ‘pro-restriction,’ they experienced the same level of perceived 

crowding.  This suggests that these clusters may hold different tolerances for encounters.  

Location of Wilderness Experience.  There were no statistically significan 

differences among clusters in regards to the opportunity class of primary destination (χ2 = 

4.5, df = 6, p = 0.61, V = 0.106).  Given that chi-squared analysis by travel zone would be 

difficult to interpret due to many small cell counts, an analysis was conducted on the 

trailheads used to exit the wilderness.  The relationship between management support 

(i.e., cluster membership) and exit trailhead was statistically significant (χ2 = 15.27, df = 

6, p = 0.02, V = 0.19).  The largest portion of ‘pro-management’ visited the PCT, ‘pro-

restriction’ visited the PCT, ‘pro-development’ visited Duffy and Marion Lakes, and 

‘anti-development’ visited Marion Lake. 

Favorite Place.  In their review of sense of place, Farnum et al. (2005) discuss 

how individuals attached to a particular place are more likely to pay close attention to and 

be concerned with environmental impacts.  In addition, visitors with high levels of place 



 

 

attachment are shown to be more supportive of user fees, though this trend is not 

conclusive.  Therefore, it might be expected that individuals identifying a favorite place 

in the Mt. Jefferson Wilderness would be more likely to support management leading to 

its protection from overuse.  There were no differences, however, among cluster groups 

regarding whether they could identify a favorite place within the Mt. Jefferson 

Wilderness (χ2 = 3.95, df = 3, p = 0.27, V = 0.14).  

Affected by Fire.  There were no differences among groups in their satisfaction 

since the fire (F = 1.21, df = 3, 10, p = 0.31, Eta = 0.18).  Neither were there differences 

among the clusters in regards to self-reported changes in visitation since the fire (χ2= 

6.87, df = 6, p = 0.33, V=0.17). 

As discussed above, no differences were found among clusters regarding 

identification of a favorite place.  Surprisingly, however, there was significant evidence 

to suggest a relationship between cluster membership and whether this favorite place was 

affected by the B& B Fire (χ2 = 9.26, df=3, p = 0.03, V = 0.34).  The majority (85%) of 

‘pro-management’ reported that their favorite place was not affected by the fire, while 

58% of ‘pro-development’ reported that their favorite place was affected by the fire.  To 

put this in context, 39% of the sample reported their favorite place changed by fire.  This 

could suggest that visitors supporting development but opposing other types of 

management were more personally affected by the fire.  
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  Sample  Clusters        
Dependent 
variables  

% Pro-
Man. 

Pro-
Rest. 

Pro-
Dev. 

Anti-
Man. χ2

p-
value 

d. 
f. 

Cramer’s 
V 

Gender Male 65.3 54.7 70.5 61.1 78.6 7.51 0.057 3 0.189 
N=204 Female 34.7 45.3 29.5 38.9 21.4     
Education No Bachelors 36 23.8 20.9 42.6 61.9 21.53 <0.001 3 0.326 
N=202 Bachelors/above 64 76.2 79.1 57.4 38.1     
Residence Urban 90 95.2 93 88.9 79.1 7.24 0.065 3 0.196 
N=202 Rural 10 4.8 7 11.1 21.9     
Stock Use Stock Users 7.7 4.7 2.3* 10.3 13 5.48 0.14 3 0.156 
N=212 Hikers 92.3 95.3 97.7 89.7 87     
Camping Day 46.6 56.3 46.5 36.2 45.7 4.97 0.174 3 0.153 
N=211 Overnight 53.2 43.8 53.5 63.8 54.3     
WROS  Semi-primitive 87.2 90.6 84.4 88.9 85.4 4.50 0.61 6 0.106 
N=180 Primitive-trailed 6.4 1.9* 6.3 7.4 9.8     
 Primitive-trailless 6.4 7.5 9.4 3.7 4.9     
Favorite 
Place 

No 
Yes 

59.8 
40.2 

66.7 
33.3 

65.1 
34.9 

50 
50 

59.5 
40.5 

3.95 
 

0.267 
 

3 
 

0.14 
 

N=204           
Affected by  No 61 85 61.5 42.3 62.5 9.26 0.026 3 0.341 
Fire Yes 

 
39 15 

 
38.5 

 
57.7 

 
37.5 

 N=75     
Visitation  Increased 7.3 8.6 12.5 6.7 3.3 6.87 0.333 6 0.17 
Changes Decreased 22.6 14.3 37.5 23.3 20     
N=119 Stayed the same 70.2 77.1 50 70 76.7     
Trailhead Marion 31.2 23.4 20.5 37.9 39.1 15.27 0.018 6 0.187 
N=212 Duffy 33.9 34.4 29.5 43.1 30.4     
 PCT 34.8 42.2 50 19 30.4     
Reported as % within cluster *Denotes cell count less than 5         

 

Table 12:  Results of chi-squared analyses  
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Sample 
mean Clusters        

Dependent 
variables 

 Pro-
Man. 

Pro-
Rest. 

Pro-
Dev. 

Anti-
Man. F-stat p-value d. f. Eta 

Group Size 
N=200 

 
3.56 2.74 3.58 3.73 4.07 1.77 0.154 3, 196 0.163 

Crowded 
N=212 

 
2.13 2.42 2.02 2.16 1.93 1.12 0.341 3, 208 0.126 

Campers in 
Proximity 
N=112 

 
 

1.34 1.21 *0.67 *2.09 1.04 4.28 0.007 3, 108 0.362 
# other groups 
today 
N=212 

 
5.86 

6.02 5.45 6.69 5.2 1.64 0.182 3, 208 0.152 
% Time in Sight 
N=208 

 
11.45 8.938 *6.43 *18.48 11.76 3.57 0.015 3, 204 0.223 

Before          
-After Satisfaction 
N=115 

 
0.84 0.62 1.36 0.83 0.83 1.20 0.31 3, 110 0.179 

   
 Means of dependent variable for each cluster 

* significant difference (p<0.05) using Temhane test for multiple comparisons 
 

 

 

Table 13: Results of one-way analysis of variance 

 



 87

 

6.2.4 Discussion of clusters 

Visitors Supporting Management: Nature-oriented Visitors 

 Individuals with high awareness of environmental issues and biocentric value 

orientations might be interested when confronted with transformations in a fire-altered 

landscape.  The ‘pro-management’ cluster differed from the sample in some very specific 

ways.  This group is almost exclusively urban (95%), highly educated (79% have a 

bachelors degree or higher), and contain the largest proportion of women out of all of the 

clusters (45% compared to sample at 35%).  In the literature, characteristics including 

urban residence, female gender, youth, high levels of education, awareness of 

environmental issues, and membership in environmental organizations are shown to be 

associated with a biocentric value orientation (Steel et al. 1994, Vaske et al. 2001).  

 Almost half (42%) of this group accessed the wilderness through the heavily burned 

Pacific Crest Trail, yet reported a relatively low decrease in satisfaction of 0.62 points on 

a 9-point scale.  In addition, only 14% of this group reported a decrease in visitation since 

the fire (22% of overall sample reported decrease in visitation).  Individuals interested in 

natural processes that find themselves faced with a burn during their journey might be 

less likely to report a negative response to it in regards to visitation and satisfaction.    

 The ‘pro-management’ cluster contained more day visitors (56%) than campers, 

traveled in small groups (mean of 2.74 compared to sample mean of 3.56), and contained 

only 4.7% stock users.  The tendency of this group to support all management may 

partially stem from the fact this group does not participate in the activities most restricted 

by management actions, and therefore anticipates little personal impact.   

Several studies (Steel et al. 1994, Vaske et al. 2001, Manning et al. 1999, and 

Borrie et al. 2002) have shown that individuals holding biocentric value orientations are 

more likely to support public land management aimed toward the protection of species 

and natural processes.  The criteria for evaluating management actions in our survey read: 

“The following management actions could be considered for implementation if impacts 

from recreation use are shown to have a negative effect on wilderness values.  Wilderness 

values include both social values (such as the opportunity to experience solitude) and 
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environmental values (such as ecosystem health).”  Thus, along with the social 

component, visitors evaluated each management item based on its function to protect or 

repair negative impacts of recreation use on the environment.  The unilateral support 

shown by this group toward management in the wilderness suggests that these individuals 

may hold beliefs residing on the biocentric end of the continuum. 

An individual who is oriented toward the preservation of natural processes will be 

more likely to indicate willingness to trade between personal freedoms and the protection 

of the land.  These visitors are unlikely to oppose management actions resulting in the 

restriction of use or the development of campsites, as long as these actions are for the 

purpose of protecting the environment.  However, because the connection between value 

orientations, attitudes, and behaviors is not direct (Vaske et al. 2001), it would be 

presumptuous to conclude that no displacement would occur among visitors in this group.   

Visitors Supporting Restrictions: Wilderness Purists 

The ‘pro-restriction’ cluster exhibits many of the characteristics associated with 

wilderness ‘purists.’  Purism refers the attitudes held by visitors regarding the ideal 

wilderness conditions specified in the Wilderness Act.  In addition to several visitation 

habits and personal characteristics, there is good reason to believe that the type of support 

shown by this cluster would be typical of a wilderness ‘purist.’   

A high degree of wilderness purism is associated with unique sociodemographic 

characteristics (as reviewed by Stankey and Schreyer 1987) such as urban residence, high 

levels of education, and youth.  Many of these characteristics are shared with the ‘pro-

management’ cluster.  ‘Pro-restriction’ follows this pattern in urban residence (93%) and 

education (79% with a college degree or higher).  

Wilderness purists engage in longer visits into the wilderness, are more likely to 

spend the night, and participate in backpacking (Shafer and Hammitt 1995).  The ‘pro-

restriction’ group contains 53% overnight users and 98% hikers, having the lowest 

proportion of horse users of the sample.   

‘Purists’ are very sensitive to crowding.  As such, they are highly motivated in 

their wilderness experiences by solitude (Shafer and Hammitt 1995).  Because these 



 89

 

visitors are particularly sensitive to human caused impacts and crowding, they may select 

their locations and times for wilderness visits to encounter the least number of other 

groups.  This would explain why ‘pro-restriction’ visitors experienced lower encounter 

rates than the other groups, and did not show any differences in crowding.  Because of 

their choices of location or time, they avoided interacting with other groups.   

One half of this cluster visited through the Pacific Crest Trail.  Only 20% visited 

Marion Lake.  Marion Lake was once developed as a boating and fishing lake before its 

inclusion in the Mt. Jefferson Wilderness.  Because of this, the evidence of human 

impacts is high, and certain parts of the lake attract many users.  The under-representation 

in this cluster of Marion visitors supports the notion that these ‘purists’ would avoid areas 

where conditions were far from the Wilderness ideal.   

Half of ‘pro-restriction’ visitors reported no change in visitation since the fire, and 

was the only group to contain fewer members in this category than the entire sample 

(70%).  In addition, this group reported a decrease of 1.36 points on the satisfaction scale 

following the fire, the only group higher than the sample average of 0.84 points.  Taken 

together, this is suggestive of a particular sensitivity of this group to the fire.  Although 

‘purists’ are more sensitive to recreation and management related changes, they also 

place high value on natural conditions (Shafer and Hammitt 1995).  It would follow that 

they might react positively to the burn.  However, this group had the highest use of the 

Pacific Crest Trail of any of the clusters; the trailhead from which the most severe of the 

burn was immediately apparent.  Visitors to this area may simply have witnessed more of 

the burn or spent more time hiking through it than the other clusters.   

Certain wilderness conditions have been shown to be highly important to 

individuals with ‘purist’ attitudes (Shafer and Hammitt 1995).  In order of decreasing 

magnitude (but with no direction attached), these include: human caused impacts (amount 

of litter and damage to vegetation), natural features and processes (ecosystems, wildlife, 

plants), solitude (hiking and camping encounters), confinement due to management 

(restrictions to traveling and camping areas), and travel conditions (primitive and 

management aided).  This hierarchy of attitudes suggests that natural systems and their 
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protection from recreation related impacts are of higher importance to wilderness purists 

than participating in an unconfined wilderness experience.   

This cluster of visitors specifically opposes the development of campsites through 

the designation of a limited number of campsites and the allowance of fire only in 

designated sites, both of which would be marked with wooden posts.  These visitors 

support other restrictions on specific types of use, such as horses and dogs, as well as 

access restrictions.  Why would wilderness ‘purists’ support management that would 

restrict their access to the area, but oppose actions resulting in the development of 

campsites?    It is likely that ‘pro-restriction’ visitors view designated campsites and fire 

rings as permanent installations in the wilderness, detracting from the qualities protected 

by the Wilderness Act.    

Schreyer and Roggenbuck (1981) conducted a study of wilderness rafters on the 

Green and Yampa Rivers in the Dinosaur National Monument to examine the relationship 

between purism and personal characteristics, nature of experience, perceptions of others, 

and preferences for management.  They found that individuals with higher purism scores 

generally opposed the installation and supported the removal of developments at 

campsites such as toilets, sleeping shelters, and the provision of drinking water.  They 

supported group size limits and seasonal use limits, much like our cluster.  Although the 

purists in their study supported assigned campsites, it must be noted that this study was 

done on a river, where campsite choices may be more limited than in a more general type 

of wilderness.  The positive effects of increased solitude with the designation of 

campsites under limited campsite selection situation may outweigh the negative effects of 

installing campsites in the wilderness where there are more choices for spreading out.   

‘Pro-restriction’ visitors share many characteristics with wilderness ‘purists.’  

These similarities suggest that a) managing for diversity of recreation experience is a 

reasonable approach, and b) care should be taken when undertaking management actions 

that might detract from the pristine nature of lower use areas within the wilderness. The 

presence of wilderness purists in this sample suggests that managing for diversity of 

settings is working in the Mt. Jefferson Wilderness.  They did not report crowding, and 
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experienced the lowest number of encounters of all the groups.  They appear to be finding 

a high quality experience.   

Management should be highly consistent with opportunity classes, and 

opportunity classes should be reassessed to assure accuracy.  If it is seen that 

development of campsites would be the best approach, this group would be particularly 

sensitive to their effects, especially if applied in a blanket manner over the entire section 

of the wilderness.  However, if these were implemented only at high use locations, it may 

have little to no effect on purist visitors, since they tend to avoid these areas.   

Visitors Supporting Development: Developed Campers 

 This group of visitors specifically supported the designation of campsites and 

approved fire rings and opposed any management action that would result in a decrease 

in access.  This group contained 64% overnight visitors.  This is the highest proportion of 

campers of any of the clusters.  The largest portion (43%) of this group exited through the 

Duffy Lake Trailhead, where designated sites are in place at Duffy Lake.   

 Perhaps the most unique aspect of this cluster is the significantly higher encounter 

rates compared to the group opposing the development of campsites.  Not only did the 

‘pro-development’ group experience more total time in sight and sound of others, but 

they also camped near a greater number of other groups.  Yet this group reported no 

increase in perceived crowding.  This could suggest that members of this group have a 

higher tolerance for number of encounters than the ‘purist’ group (‘pro-restriction’).   

Alternatively, it could suggest that camping in strategically placed designated 

sites at Duffy Lake effectively increased the feeling of solitude for campers, despite the 

greater amount of time spent in sight and sound of other groups.  This would account for 

the decreased crowding with greater encounters, and would also support the use of 

designated sites as an effective strategy for dealing with crowding related social impacts. 

 The literature indicates some level of impact or development at wilderness 

campsites can be perceived in a positive manner when making campsite selection choices 

(Brunson and Shelby 1990, Farrell et al. 2001).  ‘Pro-development’ visitors may be 

supportive of the campsite development options because of the amenities provided by 
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designated campsites, such as established fire rings and level ground for a tent.  This is 

supported by the fact that 59% of the visitors in this group used the Duffy Lake 

Trailhead, and were exposed to this type of camping situation at Duffy Lake.  Perhaps 

they found the system to their liking. 

Because ‘pro-development’ people encountered many other groups without a 

significant increase in crowding, they may promote additional facilities to provide for the 

large number of visitors rather than actions designed to decrease crowding.  Although 

they opposed forms of management resulting in decreased access, they may have chosen 

to support campsite improvements because they represent a less invasive or less severe 

form of management, or because the developed campsites provide desirable amenities.     

A similar group of people was identified by Borrie et al. (2002) as one of four 

clusters of snowmobilers in Yellowstone National Park isolated on their orientations 

regarding National Park values.  One of the four clusters was titled ‘human oriented,’ and 

consisted of visitors who held high values for heritage and recreation, while identifying 

little with natural values and personal growth.  This group supported management actions 

designed for increasing visitor use and enjoyment and opposed actions that would result 

in restrictions of access.  If we consider campsite developments as measures that could 

result in an increase in visitors’ enjoyment, this might constitute a similar group of 

visitors. 

Members of the ‘pro-development’ cluster may not be recreating in the wilderness 

because they place high importance on wilderness qualities such as naturalness and 

solitude, but rather because they place high importance on the recreational and social 

aspects of their experience.  This cluster, like the ‘purists’ discussed above, provide 

support for managing the wilderness for a diversity of settings.  Restricting access to 

protect natural qualities and solitude would be viewed negatively by this group, and 

would potentially drive them away.  However, managing certain areas in a more hands-

on manner with techniques similar to campsite developments might encourage use from 

this group.   
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Visitors Opposing Management: Traditional Users 

 The ‘anti-management’ cluster used the wilderness in a way that is indicative of 

an older, more traditional use of the wilderness.  Although only 8% of the overall sample 

participated in horse related activities, 13% of the individuals in this cluster were stock 

users.  The average group size for this cluster was 4.07, the largest in the sample.  The 

‘anti-management’ cluster consisted of 79% men, the highest proportion in the sample.  

This group also contained the largest percentage of rural visitors (22%) out of the four 

clusters, in comparison with the 10% of rural visitors for the entire sample.     

All of these characteristics are associated with a more traditional use of 

wilderness.  As reviewed by Hendee and Dawson (2002), horse use is a traditional use of 

the wilderness, average group size has decreased over time, wilderness visitors have 

become more urban, and the rate of female participation has increased. 

 Why would traditional uses predispose individuals to viewing management in the 

wilderness negatively?  Perhaps this is a result of the tendency of management actions to 

target large groups and horse users, so these users might be opposed to restrictions on 

their activities.  However, they express opposition to actions beyond those simply 

targeting their actions.  This blanket opposition could be based on a much more deeply 

rooted concept. 

There are, at minimum, two reasons why traditional visitors might be more 

opposed to wilderness management than other types of visitors.  First, rural residents tend 

to question federal dominance over natural resource issues and favor local environmental 

control (Nie 1999).  This could result in a general displeasure with federally managed 

lands, including wilderness. 

Second, Jones et al. (2003) discussed the trend of environmental values shifting 

from anthropocentric to biocentric in rural areas due to an influx of migrants from urban 

areas, and that longer-standing residents hold higher anthropocentric value orientations,* 

lower levels of education and income, were employed by the natural resources industry, 

 
* It should be noted here that all of the studies cited (and Manning et al. 1999) emphasize that individuals 
holding primarily anthropocentric value orientations also express many biocentric tendencies and tend to 
support the idea that public lands can be managed for both natural qualities and human uses.  
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and were older than the newer residents.  Steel et al. (1994) also reported that individuals 

with anthropocentric value orientations tend to be male, older, and more economically 

dependent upon extractive industries.  In addition, these authors reported that individuals 

with anthropocentric viewpoints tended to support opening up wilderness areas to 

logging, and prioritizing economic concerns and jobs over endangered species and old 

growth protection.   

If ‘anti-management’ is partially comprised of traditional visitors, managers 

should be aware of the reasoning behind their general opposition to management.  This 

opposition may have more to do with the role of the federal land use policies than an 

indication of tolerance levels for management presence.  This group may show little 

support for wilderness in general, and its management for ecological ends may be of little 

importance.  This suggests that managers may meet with opposition from traditional 

users when proposing actions in the wilderness, as well as when trying to implement 

them on the ground.   

6.3 Conclusion 

An often significant constraint to implementing management plans is public 

opposition.  Visitors to the Mt. Jefferson Wilderness support a variety of management 

actions, though some are certainly more acceptable than others.  By evaluating this 

support and opposition to management on a group by group basis, some patterns begin to 

emerge.  First, a spectrum of visitors exists regarding the type and amount of 

management deemed acceptable.  On one end, visitors support all management while on 

the other, visitors oppose all management.  In the middle of this spectrum lie individuals 

differentiating between different types of management in their evaluations.   

 Second, these groups represent different segments of the visiting population.  

Different segments of Mt. Jefferson visitors can be affected by various management 

actions based on their patterns of support for management actions, as well at their 

individual value orientations and preferences for general land management. By 

identifying these groups of people and their value orientations, we begin to understand 

what motivates them.  As discussed below, optimizing on public satisfaction with 
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wilderness management requires fulfilling sometimes competing value claims, which 

requires a mix of management tools and actions.     

 Overall, the clusters in this sample were similar to one another.  The differences 

observed may be useful in identifying stakeholder groups for inclusion into the planning 

process.  While they may shed some light on the different perspectives from which the 

visitors approach wilderness, they may not illuminate the usefulness of the ROS system 

currently used in wilderness management, because differences regarding crowding and 

activity type were neither statistically significant nor overtly apparent in the data.  These 

characteristics are not only useful to managers on the ground in their public education 

and enforcement efforts, but they are also key in the assumption that different visitors 

seek out different opportunities based on personal preferences and activities.   
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CHAPTER 7 – MANAGEMENT IMPLICATIONS  

How do we evaluate the true effects of fire on recreation?  Of these effects, which 

ones can or should be addressed by recreation managers?  Should managers attempt to 

mitigate for any primary negative effects of fire on recreation, or should managers try to 

control impacts from recreation use in the post-fire environment?  The objectives of this 

study were to identify conditions in recreation visitation and experience following the fire 

and to evaluate public support for wilderness management to address any resulting 

impacts.  Figure 15 was therefore created for the purposes of illustrating the sequence of 

effects a fire can have on wilderness character and the potential role of management in 

each step.  The diagram is designed to specifically point out the pathway of how 

recreation is affected by fire.  Several of these steps may influence one another in 

different ways.  For example, impacts to wilderness character and the behaviors of 

visitors also directly affect recreation experience.  However, the emphasis of this 

discussion is on the three steps described in the diagram.   

First, the fire changes the experience of a visitor in the wilderness.  Second, the 

visitor changes his or her behavior, as indicated by inter or intra-site displacement.  

Third, this behavioral change results in different or additional impacts to wilderness 

character.  The following discussion will focus on the evidence presented in this study 

and in the literature to support this chain of events, as well as the potential role of 

management in addressing these changes. 

7.1 Evidence of Connection 

7.1.1 Fire and Recreation Experience 

As evidenced by the literature, fire influences aesthetic beauty (as reviewed by 

Rosenberger and Smith 1998 and Ribe 1989) and the economic value of recreation 

experiences (Flowers et al. 1985, Boxall et al. 1996, Englin et al. 2001, Loomis et al 

2001, Hesseln et al. 2003).  In the context of the following discussion, the term 

‘experience’ will refer to all stimuli perceived by a visitor in the wilderness, relating to 

(but not limited to) the influence of the burn, as well as to the influence of social 

conditions such as crowding, conflict, and managerial presence. 



 

 

 

Support for the notion that wildfire influences experience is provided by the 

results of this study.  Respondents were asked to rate their level of satisfaction before and 

following the fire.  The result was a statistically significant, though slight, reduction of 

0.86 of a point on a nine-point scale.  Qualitative reports of reasoning behind changes in 

visitation were also illuminating.  Out of the 88 people responding to the question, 45% 

of them related their reason to the fire.  Some of these responses were positive: “because 

we can see more.  I’m amazed at the new and different flowers,” and “still want the 

wilderness experience that shows the nature of the area in all forms.”  Some of these 

responses were negative: “because of the burn and overcrowded areas, fewer places to 

see and go” and “scorched earth not fun, we prefer lush green.”  Many of these responses 

were rather neutral, relating that the fire did not affect their experience: “the fishing 

hasn’t changed” and “our meadow was unaffected.”  Others related place-specific 

affection such as “I love this area.”   
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Figure 15: Effects of fire on wilderness character: pathway, evidence of connection, and management opportunities 
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7.1.2 Recreation Experience and Behavior   

A great deal of attention has been paid to the behavioral responses of 

recreationists to perceived adverse conditions regarding coping behaviors such as 

displacement and substitution (Hendee and Burge 1974, Cristensen and Yoesting 1976, 

Hall and Cole 2000, Hall and Shelby 2000, Brunson and Shelby 1993).  Visitors may 

leave or choose not to visit a site they associate with negative conditions.  They may 

substitute a different place or time for their desired activity to avoid the unwanted 

conditions, or they may substitute a different activity.  They may, instead, simply change 

their definition of desired conditions to ensure a high quality experience.  In fact, recent 

findings by Cole and Hall (2005) suggest that this type of adaptation may be a more 

commonly employed coping mechanism than previously given credit.   

There is some evidence to suggest that visitors are changing their behaviors in 

response to the fire in the Mt. Jefferson.  Almost one quarter of our sample (22%) 

reported a decrease in visitation, and 8% reported an increase in visitation following the 

fire.  While this study did not attempt to capture visitors displaced from the area entirely, 

it appears that there is a slight decrease in use in the Mt. Jefferson Wilderness, and that 

lover visitation to the burned areas contributes more to this decrease than visitation to the 

unburned areas, indicating some displacement may be occurring.   

People may change their criteria for campsite selection to accommodate for the 

burn.  Campsite selection appears to be changing as evidenced by the suggested decrease 

in the number of campsites located or used within the area burned by the fire.  In 

particular, this study suggested that burned lakes may have fewer campsites available for 

use than they did previous to the fire.  Many of the unburned lakes have shown little 

difference in campsite numbers.  Several lakes have been partially or fully burned but 

still contain active campsites, such as Mowich, Jorn, and Bowerman Lakes.  This may 

indicate that these lakes are still receiving use, though they have been extensively 

changed by the fire.  Finally, many lakes were left unburned and did not show signs of 

additional use from substitution.   
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These effects represent only a snapshot of the ever-changing landscape of the 

dynamic Western Cascades.  Currently, it appears that some people may be displaced by 

the fire, and others may be changing their use patterns within the burn.  Still other people, 

and perhaps the majority of current visitors, are still using the area in a manner consistent 

with past years, suggesting that the attractions of the Mt. Jefferson Wilderness are 

pervasive.  Over the following decades, we may see additional changes in recreation 

visitation in the Mt. Jefferson Wilderness as the forest systems recover to mature forest 

conditions.  The visitor segments identified in this study could change in future 

composition as some visitors may be continually displaced by the fire and others attracted 

by it.  When the political significance of the B&B Fire is forgotten, the charred bark has 

fallen off of the trees, and hardwoods and young conifers have returned, how will people 

respond to this ‘young’ landscape as it develops over time into a mature forest?  The 

B&B Fire in the Mt. Jefferson Wilderness offers an opportunity to examine how the 

dynamic nature of western forests influences visitor experience and visitation.   

When discussing behavioral changes in relation to the fire, it is also important to 

point out that there is some indication from this study that management activities such as 

limiting the number of visitors per day to Pamelia Lake and instituting user fees at 

trailheads may be responsible for a more dramatic displacement of visitors and use of 

substitute sites.  While the behavioral responses of Mt. Jefferson visitors to the fire 

appear slight, these same responses to managerial actions were more apparent in the data. 

7.1.3 Behavior and Impacts on Wilderness Character   

Finally, changes in behavior such as campsite selection and displacement can 

affect the wilderness character through impacts to social and biophysical resources.  If 

fire impacts experience, and experience impacts visitor choices, then visitor behavior has 

the potential to impact the resources associated with wilderness character.   

Social aspects of wilderness include “outstanding opportunities for solitude or a 

primitive and unconfined type of recreation” (Wilderness Act 1964, section 2(c)(2)).  The 

number and nature of wilderness encounters can lead to increased perceived crowding or 

to conflict among users.  If concentrated use is seen to occur at certain lakes, encounters 
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in campsites and along trails may increase, decreasing the opportunities for solitude in the 

wilderness.  As discussed in the literature review, increased encounters usually results in 

increased perceived crowding.   Although little evidence exists to suggest crowding in the 

Mt. Jefferson Wilderness at this time, it may become a concern in the future, or at 

specific lakes where use may increase.  It may also be pertinent to other wilderness areas 

with fewer campsite choices. 

The ‘untrammeled’ and ‘natural’ characteristics (Wilderness Act 1964, section 

2(c) and 2(c)(1), respectively) of wilderness may be most affected by the choices of 

recreationists.  ‘Untrammeled’ refers to a wilderness landscape that generally appears to 

be wild, without noticeable imprints from human presence.  Trammeling can be a result 

of management actions in the wilderness.  It could also result from campsites, trails, 

damage to vegetation, and other impacts created by recreation use.  Where impacts from 

use are apparent, the land has been trammeled.   

The ‘natural’ quality of the Mt. Jefferson Wilderness could be affected by 

recreation use.  This study identified two types of areas at high risk from additional 

impacts.  Unburned areas receiving concentrated use could receive additional impacts, 

depending upon the on-site behavior of the visitors.   Potential impacts to biophysical and 

social resources from increased concentration of users due to this type of substitution 

have been studied extensively in the literature regarding crowding (Vaske and Donnelly 

2002), conflict (Jacob and Schreyer 1980), and impacts to biophysical conditions (Cole et 

al. 1997).  However, these do not appear to have exceeded standards within the unburned 

areas of the Mt. Jefferson Wilderness as a result of the fire.   Although there is little 

evidence to support the notion that areas located outside of the burn are currently 

receiving more use following the fire, this would be a valuable place to focus monitoring 

efforts on in the future.   

The second type of area at risk from additional impacts to social and biophysical 

resources are those burned or partially burned and still receiving recreation use.  Mowich, 

Jorn and Bowerman Lakes were identified as containing multiple sites receiving use since 

the fire.  In addition to the impacts associated with concentrated types of use, these areas 
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are also subject to impacts associated with the recovering burn.  Recreation in burned 

areas has the potential to interrupt natural regeneration following the fire, introduce non-

native species, and create trails and campsites that lead to erosion.  Currently, there are 

neither indicators selected nor standards set for monitoring and evaluating biophysical 

impacts to post-fire landscape from recreation use in the Mt. Jefferson Wilderness. 

7.2  Opportunities for Management 

 The chain of events described above can be influenced by managers at any point 

along the process.  The following discussion focuses on the manner in which managers 

may intervene to prevent the deterioration of wilderness character.  Although managers 

may intervene at any time, they are confined by the requirements of the Wilderness Act 

and its definition of quality, as well as standards identified for management activities in 

Wilderness.  In the LAC process, standards for resource impacts must be exceeded before 

management takes place.  In addition, management actions must be deemed socially 

acceptable to be successful. 

7.2.1 Fire 

Fire policy in the wilderness directly affects if and how the wilderness burns, 

which in turn, affects recreation experience.  Wilderness fire is managed according to 

individual wilderness fire management plans.  These plans provide guidance on fire 

suppression, fuel treatments, and letting fires burn.   

Each of these options has the potential to significantly impact the wilderness.  

Suppression over long periods of time can result in unnaturally dense fuel loadings, 

increasing the severity of fires to follow.  Short-term, this is an effective way of 

protecting resources located outside of the wilderness.  However, the changes in fire 

regimes resulting from suppression can change some ecosystem functions, effectively 

damaging the ‘natural’ character of wilderness and resulting in heavy fuel buildup.  

Treating the wilderness to reduce fuels or to return areas to their historic range of 

variability can effectively restore some of these natural conditions.  However, this is a 

very hands-on management technique that essentially reduces the ‘untrammeled’ 

characteristic of wilderness.  A ‘let burn’ policy for natural starts is often included in 
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wilderness fire management plans.  This allows fires to burn that would naturally do so; 

in an ideal world enhancing both the ‘natural’ and the ‘untrammeled’ characteristics.   

In general, the public is supportive of active fire management in wild areas 

beyond suppression (McCool and Stankey 1986, Taylor et al. 1986), though opinions are 

highly dependent upon the situation in which the fire burns (Kneeshaw et al. 2004), and 

are more contentious regarding controlled burning (Manfredo et al. 1990).  With 

increasing urbanization of rural areas and increasing wildland-urban interface, the public 

is highly interested in the fires that may threaten their property and homes.  It is essential, 

therefore, that the public be involved with the creation of fire policy in wilderness.   

Although it is required under the Willamette National Forest LRMP (USDA 

Forest Service 1990a), a fire management plan has not been developed for the Mt. 

Jefferson Wilderness.  General guidance under the Plan requires that all human caused 

fires, as well as natural fires threatening life, resources, or property outside of the 

wilderness be suppressed.  It also specifies low impact suppression tactics for use in 

wilderness.  Until a fire management plan is completed for the Mt. Jefferson Wilderness, 

fire management officers follow the guidelines provided in the Forest Plan, and work on 

a project by project basis with wildfire.  The creation of such a plan could utilize 

processes that are already used in wilderness.  Cole (1995) urged the inclusion of fire 

management into the Limits of Acceptable Change process to reach an acceptable 

compromise between protecting life and property outside of the wilderness and allowing 

fire to work in its ecological role inside.   

The ideal plan, however it is created, will balance the natural processes associated 

with fire against the protection of resources and lives located outside of the wilderness 

boundaries.  This will provide justification for the choice to allow or suppress wilderness 

fires, potentially decreasing the negative impact of fires in wilderness on public 

perception.   

7.2.2 Recreation Experience 

The perception of the burn by wilderness recreationists may be marginally 

affected by management efforts.  Recreationists come into their visit with preconceived 
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attitudes regarding beauty and fire.  The effect of the fire on the recreation experience is 

therefore greatly left to the internal processes of the individual visitors.  As a natural 

process consistent with the goals of the Wilderness Act, there is little reason for managers 

to mitigate the burn for the sake of visitors.  There are two ways that management might 

influence the effects of the burn on the wilderness experience.   

First, if a goal of management is to keep changes in behavior from occurring, 

managers may attempt to change visitors’ attitudes regarding fire through education.  For 

example, a goal may be to increase visitors’ knowledge or change their attitudes 

regarding fire and its role in wilderness.  This type of education can be done through 

interpretive signs at trailheads, brochures, or interaction with personnel (as reviewed by 

Manning 1999).  Interactive or multi-media types of education are generally more 

effective than single sources of information.  Trailhead signs are effective to a point, but 

the amount of knowledge successfully transferred decreases with increasing amounts of 

information presented in this format.  Bright et al. (1993) effectively influenced visitor 

attitudes regarding fire ecology and fire management through belief based messages, but 

only for individuals who were in agreement with the belief expressed in the first place. 

This suggests that attempts to change or modify existing attitudes regarding fire’s role in 

the wilderness may be highly dependent upon the level of knowledge or agreement of the 

individual, and may not improve the quality of the experience for many people.  In our 

sample, this type of belief based message might influence those holding more biocentric 

viewpoints and high levels of agreement with the message, but might not influence those 

holding more anthropocentric viewpoints.   

Second, managers may try to change the nature of visitor experience by creating 

situations in which visitors are less inclined to see the burn.  Managers could reroute 

trails and emphasize camping opportunities in unburned areas in an effort to increase 

satisfaction.  Although this would result in changing visitors’ behaviors, it would be in a 

direction and manner chosen by managers instead of the natural patterns of recreation 

dispersal.   
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Attempts could be made to speed up the recovery of the burned area by planting 

trees or mulching and seeding heavily burned areas.  Although this might add more green 

to the landscape and ensure the quick recovery of shade trees for recreationists, it would 

be at the cost of both the ‘untrammeled’ and ‘natural’ qualities associated with 

wilderness.  Because the fire in the study area (west side of Cascade crest) burned mostly 

within its historic range of variability, it is highly consistent with both of these qualities.  

Speeding up or changing the nature of its recovery would be against the policy and the 

spirit of the Wilderness Act.  In addition, the burn presents a different type of primitive 

experience, and would not in itself adversely affect the recreational qualities protected 

under the Act.  Intervening in this manner may not be the appropriate place for 

management.  However, the visitor survey informs managers of changes in satisfaction 

and behaviors to prepare them for any resulting secondary effects. 

7.2.3 Visitor Behaviors 

Visitor behaviors affect social and biophysical aspects of wilderness quality.  

Managers can address behavioral issues through the use of rules and regulations, 

education, and law enforcement.  Social impacts can occur at campsites when groups are 

camped in close proximity to one another, or along trails when the frequencies of 

encounters are high.  In addition, visitors negatively evaluate some campsite conditions 

including litter, damage to trees, and extremely large campsite areas (Farrell et al. 2001).  

Impacts to the natural environment, as discussed above, include the introduction of non-

native species, the creation and proliferation of user-created trails and campsites, damage 

to vegetation and trees, fire scars in camp areas, and the disturbance of riparian areas 

surrounding lakes and streams (Cole et al. 1997).   

Different management actions have been developed to address problems that 

accrue from the overuse (or misuse) of an area in a wilderness (as reviewed by Manning 

1999, McCool and Lime 1989, and Stankey and Schreyer 1987).  This discussion will 

address these management techniques by the four levels presented in the Willamette 

National Forest LRMP (USDA Forest Service 1990a).  These levels are to be applied in 

order of increasing problem magnitude.     
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Level one of the Plan requires public education and site restoration.  Education 

generally aims toward increasing visitor knowledge about low impact traveling and 

camping, rules and regulations, and changing wilderness use behavior.  Education 

through visitor contact is permitted in all four opportunity classes, although in different 

intensities.  Wilderness personnel may contact 75-100% of visitors in the transition area, 

and only rarely contact visitors in pristine areas.   

The efficacy of educational efforts depends to a large degree on how the visitor 

chooses to use it.  Although a great amount of information is available at ranger stations, 

few visitors contact them.  In addition, receptivity to messages is dependent upon factors 

such as previous experience and type of social group (McCool and Lime 1989).  

Common techniques involve signage at trailheads and interpretive educational programs 

with user groups within and outside of the wilderness (Manning 1999), which are met 

with mixed success (Reid and Marion 2003). 

Education is generally acceptable to wilderness users (McCool and Lime 1987) 

except when signs are located in the wilderness.  Care must also be taken not to intrude 

upon the solitude of wilderness visitors through frequent contacts.  Educating visitors on 

‘leave no trace’ wilderness camping techniques received the highest rating of the actions 

presented for evaluation to our sample, followed closely by revegetating areas and 

posting signs to inform visitors of rehabilitation efforts.  No doubt, the positive view of 

these actions is the reason that these items are included in level one of the LMRP.  

Although education is useful in some situations and not others, depending upon the 

audience and the method of information dispersal, it can be cost-intensive, requiring long 

hours by agency personnel or volunteers.   

Level two.  The second level in the Willamette National Forest LRMP involves 

the use of regulations.  These regulations target specific uses and involve banning 

campfires and restricting horses and dogs.  The designation of campsites and group size 

limitations are also included in this level.  

Specific types of uses, such as horses, campfires, and dogs create particular types 

of impacts, such as vegetation and soil damage, site proliferation, and wildlife disruption, 
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respectively.  The goal of restrictions on these types of uses is to reduce the per capita 

impact of the recreation user (Cole 2002).  The elimination of these types of uses is 

thought to reduce the impacts associated with them.   

Our sample opposed the restriction of campfires and dogs, but supported the 

restriction of stock use.  Specifically, the ‘pro-management’ and ‘pro-restriction’ clusters 

were in support of these actions while the ‘pro-development’ and ‘anti-management’ 

clusters opposed them.  This suggests that managers planning to implement this type of 

action should take into account the negative effect that it may have on developed campers 

and traditional visitors and be prepared for resistance from these groups in regards to 

implementation.     

Specific standards for these actions are not set in the LRMP.  These restrictions 

are to be implemented when impacts related to these specific uses are seen to be 

exceeding standards.  Managers must weigh the effectiveness of these types of 

restrictions on reducing the targeted impacts against the requirement that wilderness 

provide opportunities for unconfined types of primitive recreation.  Campfires, stock use, 

and the company of a dog are traditionally primitive experiences in wilderness.   

‘Developing’ campsites through the use of designated sites or designated fire 

rings is an effective way to concentrate use on smaller areas and decrease diffuse use in 

the overall area.  New campsites are rapidly with few uses.  Visitor containment attempts 

to decrease this new establishment (Cole 2002).  These campsites can be hardened and 

their locations carefully selected to withstand heavier uses, allow peripheral areas to 

recover, prevent the permanent establishment of newly formed campsites, and provide 

solitude for campers.  Success has been decreed through several studies (Marion and 

Sober 1987, Marion 1995).  However, although Hall (2000) found policies effective in 

terms of preventing campsite proliferation at Duffy Lake, the same was not determined in 

regards to the recovery of closed sites.   

Managers implementing hardened site policies must carefully weigh the benefits 

associated with keeping the proliferation of campsites to the minimum against the 
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impacts associated with limiting recreation experience and leaving significant signs of 

human presence in the wilderness. 

Although fixed-itinerary type of designated campsites are generally opposed by 

wilderness visitors (Manning 1999), the designation of campsites is not uniformly 

opposed.  Our sample generally approved of these types of strategies.  They were 

specifically opposed by the ‘pro-restriction’ and ‘anti-management’ clusters.  The notion 

of ‘sacrificing’ campsites to additional impacts and the installations represented by these 

developments may offend the ‘purist’ notion of wilderness management.  Care should be 

taken not to implement these strategies in areas frequented by wilderness ‘purists,’ This 

type of management is therefore consistent with management in areas in the transition or 

semi-primitive opportunity classes, but not within primitive or pristine.   

Level Three. The third level specifically pertains to restrictions on the number of 

visitors to the area.  Actions allowed in this level include limiting the number of people to 

an area and allowing day use only.  Several types of use limiting strategies include 

reservation systems, queuing, pricing, and merit.  These strategies are generally reserved 

as a last resort (Manning 1999, Cole 2002), because they are controversial and ineffective 

if not coupled with additional management.   

These actions are controversial because they impinge on the spur-of-the-moment 

decisions associated with recreation use. The fairness of these systems has also been 

called into question, especially in regards to the pricing strategy, which effectively 

decreases the numbers of visitors by allowing only the most affluent to enter.  Our sample 

did not support these actions.  They were specifically opposed by visitors in the ‘pro-

development’ and ‘anti-management’ clusters.  Management actions of this type will 

likely cause displacement from the ‘developed campers’ and ‘traditional users.’  In 

addition, compliance rates in the limited areas might be lower for the groups disagreeing 

with the management action.   

If these actions are to be considered, they must be accompanied by some other 

actions.  First, decreasing use alone does little to allow the recovery of the area of 

concern, because after damage occurs to a site, it rapidly degrades with a small number of 
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people using it.  In order to allow the area to recover, the number of visitors must be 

dropped almost to zero or other management actions (ex: designated sites) must be 

implemented simultaneously. Therefore, limits on use levels may be most effective if 

implemented in low use areas to prevent the rapid establishment of campsites and the 

deterioration of social and biophysical conditions (Cole 2002), and to keep areas on the 

primitive and pristine end of the spectrum within their standards.   

Second, planning must take into consideration multiple reasons behind the action, 

and justify it with specific goals.  The decision to implement such an action should not be 

based purely on reducing numbers of visitors, but should also focus on the ecological and 

social recovery goals to be accomplished (Manning 1999).  In the Mt. Jefferson 

Wilderness, social standards were not exceeded; this would only be considered if 

biophysical standars were seen to be exceeded.  Members of the public should be sought 

out for input during the planning process, and justification must be provided along with 

implementation or enforcement.   

Level four.  Finally, level four requires that all recreation use cease in a given area 

until conditions are returned to within wilderness standards.  This is reserved only for 

extreme situations and is rarely implemented. 

7.2.4 Impacts to Wilderness Character 

Finally, it is possible for management to intervene to reverse impacts to 

wilderness conditions after they occur.  Trails may be removed; campsites closed and 

replanted with native vegetation; noxious weeds removed from the site.  Visitors rated 

closing campsites for revegetation positively, indicating that our sample also supported 

restoration efforts.  However, due to the compaction of soils from recreation use, the 

revegetation of trails and campsites is particularly energy intensive and difficult, and 

often requires the closure and intensive care of campsites for long periods of time (Cole 

2002).  In addition, these actions may interfere with the ‘untrammeled’ nature of 

wilderness character, as managers actively manage to change the structure of the 

environment. “Treatment techniques must in all cases be visually and ecologically less 

obtrusive on the wilderness than the original problem” (Marion and Sober 1987, p. 10).   
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7.3 Monitoring Through LAC 

 The Limits of Acceptable Change was chosen by the Willamette National Forest 

as a framework by which to manage their wilderness areas in 1991.  The Mt. Jefferson 

Wilderness has been managed for diversity of recreation opportunities since before that 

time, as evidenced by the campsite inventory of 1987 which identified areas based on 

opportunity class.  This study fits into the Limits of Acceptable Change process by 

identifying new concerns and areas of focus for future monitoring in the wilderness and 

providing information on the descriptive elements of recreation use following the fire.  It 

also identifies considerations for the evaluative component, such as public support for 

management, identification of specific standards from the Forest Plan, and the evaluation 

of management actions for efficiency toward achieving desired outcomes.   

 

 
Figure 16: Limits of Acceptable Change (Stankey et a.l 1985) 
 

The first step in the LAC process is to identify area issues and concerns.  This 

study assisted in this goal by examining the effects of the fire on recreation use and 

visitor choices.  This study identified specific geographic areas of concern regarding 

impacts from recreation use, as well as general issues faced in wilderness management.  

It also identified a downward trend in visitation to wilderness areas since the mid 1990s.  
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This is of concern in the regional sense; is this a reflection of actual decreasing use to 

Cascade wilderness areas, or is it simply a matter of differing methodology changes over 

time?   

 Step two in the LAC process is to define and describe opportunity classes.  

Classes were already set for the study area through the Willamette National Forest 

LRMP.  Discussion of management and impacts were centered on these class allocations.  

Indicators for social and resource conditions are selected in step three.  Many indicators 

for social and resource conditions were already set through the Plan for the different 

opportunity classes.  Additional indicators may be selected for resource conditions related 

specifically to fire regeneration through an analysis of campsite impact surveys.  The 

only indicator selected for social conditions in this study, not previously set as an 

indicator through the Plan, was a measure of place attachment, which indicated the level 

of attachment held by visitors to the Mt. Jefferson Wilderness.   

 Some social conditions, such as encounters and sense of place were inventoried 

through the use of the exit survey as required through step four of the process.  In 

addition, campsite choice following the fire was examined, and overall use of the area 

was assessed.  Ecological conditions were not.  No standards for resource conditions 

were created through this study (steps 5 and 6), because many have already been set by 

the Willamette National Forest.  While descriptive information is given and sometimes 

compared with set standards or appropriateness with opportunity class, evaluative 

judgments on limits of acceptability were not made.   

However, evaluative information such as crowding and public attitudes regarding 

management presence was provided to managers.  For conditions without set standards, 

such as ecological impacts in the burned area, no attempt was made to set them.  This is 

reserved for managers focusing efforts on the biophysical aspects of wilderness 

management.   

The seventh step involves the evaluation of different management actions to bring 

actual conditions up to standards.  Management actions were evaluated in this paper for 
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their ability to address concerns and consistency with standards, as well as the 

appropriateness of the action in the opportunity class.   

The eighth step selects and evaluates a preferred alternative for addressing 

resource issues.  While this study provided useful information in the identification of 

different user groups that can potentially be affected by management actions and their 

opinions on management, additional public input in the LAC process is warranted before 

selecting a preferred alternative.  Involving members of the visiting population in the 

planning process is one of the strong points of LAC and should be given adequate 

attention (Krumpe and McCool 1997).  Public participation from these user groups 

should be actively sought when developing and deciding upon alternatives for 

implementation.  This helps to increase knowledge and understanding of challenges to 

wilderness management, and enhances cooperation between users and personnel.    

 The final step includes the implementation of the program and the monitoring of 

results.  A monitoring plan to track changes in recreation use and resulting impacts is 

being developed for the Mt. Jefferson Wilderness, and will be partially informed by this 

study.  Additional considerations to integrate into this strategy include the monitoring of 

impacts to biophysical resources in the burn area from recreation use, consistent 

monitoring of trailhead permit use numbers over time and in different locations, 

consistent monitoring of encounter and permit compliance rates for different areas, and 

additional monitoring of social conditions and campsite choices.  Monitoring efforts 

should encompass the entire wilderness, but should specifically address areas identified 

as at risk in this study; specifically the partially or fully burned lakes still receiving high 

levels of use.  Monitoring will inform managers of positive or negative changes 

associated with management actions, as well as identify instances in which conditions 

exceed standards.  
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CHAPTER 8 – CONCLUSION 

8.1 Suggestions for Future Research 

This study has illustrated the research that remains to be conducted in the area of 

recreation response to natural disturbance.  First, longitudinal panel studies focusing on 

recreation visitation patterns over various wilderness areas would fill in some gaps in the 

literature regarding the behavioral responses of visitors to fire over time in changing 

landscapes.  If active management in wilderness is to be proposed to deal with any 

changes resulting from a fire, a good understanding of how fire affects recreation 

experience is essential.  An explorative, qualitative analysis of this subject within and 

outside of wilderness may offer a rich idea of the range of responses visitors have to a 

burned landscape.  It would also be a valuable resource for developing further survey 

tools.   

An examination of the relationship between personal feelings regarding recreating 

in a burn and attitudes held about fire policy in wilderness is needed.  Do visitors who 

express a distaste for recreating in burned areas generally support suppression of fire in 

wilderness; or is this an inaccurate indicator to use for determining public support for fire 

policy?  It is possible that a person would support allowing natural starts to burn in 

wilderness but choose not to recreate in the resulting landscape.  If managers are enlisting 

public support for their wilderness fire plans, knowledge of the nature of this relationship 

would allow them to identify correct questions to ask and avoid reliance on misleading 

information.   

There has been no research to date identifying the type and significance of 

biophysical impacts resulting from recreation use on burned lands.  Although social 

standards for the Mt. Jefferson Wilderness may not have been exceeded due to fire-

related changes, biophysical processes in the burn may be altered due to recreation use.  

However, there are no studies to suggest that this is the case.  To determine appropriate 

indicators and standards to evaluate impacts to burns, it is important to have an 

understanding of the nature and significance of impacts caused by recreationists within a 

recovering system.   
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Finally, and most important for the Mt. Jefferson Wilderness, is the need for 

additional monitoring.  The element of time is critical in attributing changes in use to a 

specific cause.  Long term monitoring of social conditions, visitation patterns at various 

trailheads, and biophysical impacts is necessary if any changes are to be attributed to the 

fire. 

8.2 Conclusion 

Visitor surveys, such as the one used as the foundation for this study, make up 

only a small component of the information necessary to make a decision regarding 

appropriate wilderness management.  Although the opinion and support of the public is 

very important in creating a successful policy or plan, these opinions can sometimes be 

adverse to the goals set in policy.  It is the responsibility of managers to take the 

information provided through surveys such as this in combination with other relevant 

information in the context of policy constraints and guidelines for managing wilderness.   

There were few indications that the effects of the B&B Fire on recreation 

visitation and experience exceeded social standards for the Mt. Jefferson Wilderness.  

This is supported by the general downward trend in recreation use over the past decade.  

If managers are considering the implementation of various alternatives to reduce visitor 

impacts, clarity of the type of impact being addressed through the action should be 

formulated.  The results of this study indicate that the trigger points set through the LAC 

process for social conditions would not be set off, and as such, management actions 

aimed toward the protection of the social environment are not deemed acceptable at this 

time. 

However, managers may conclude that actions are necessary to protect the burned 

area from biophysical impacts from recreation use, or conditions could change in the 

future, warranting additional management actions.  Whether standards have been 

exceeded regarding the effects of changing visitation on biophysical resources is outside 

the scope of this study, but should be determined before designing a management 

strategy.  The development of appropriate indicators and standards for recreation impacts 

to post-fire biophysical conditions is an area yet to be explored.  Based on the level of 
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support expressed by wilderness visitors, and the efficacy and appropriateness of the 

actions in the context of the wilderness act, some alternatives may be more appropriate 

than others for consideration.  Aside from the crowd-pleasing, sometimes successful 

actions described in level one of the Willamette National Forest LRMP, the designation 

of campsites around high-use lakes may be an appropriate action for implementation in 

the Mt. Jefferson for containing impacts to biophysical resources.  It is supported by 

approximately half of the visiting recreationists, it is an effective strategy for reducing the 

expansion and proliferation of campsites and trails, and it is an action which is familiar to 

Mt. Jefferson visitors.  Although it represents a more active and permanent management 

presence in the wilderness, it is consistent with the standards set for management 

presence in the semi-primitive and transition opportunity classes under the Plan, and 

those seeking more primitive experiences would have other opportunities available to 

them.  However, this would need to be evaluated thoroughly to determine if biophysical 

standards are exceeded in the area before consideration for implementation. 

The examination of visitor trends in the Mt. Jefferson and nearby Wilderness 

areas illuminated two important points regarding Mt. Jefferson Wilderness management.  

First, the wilderness is experiencing a downward trend in use, suggesting that social 

impacts such as crowding may not be of paramount importance in the current state.  

Second, management actions may have more of an impact on recreation experience and 

visitation than natural disturbances.  Displacement is not apparent following the fire, and 

any displacement occurring is very slight in comparison with that seen to occur as a 

response of past management actions in the wilderness.  For example, the implementation 

of limited entry system at Pamelia Lake, while effective at decreasing social and 

biophysical impacts at that location, resulted in a large decrease in use to that area, and 

coincided with a large increase in use at Marion and Duffy Lakes.  Together, these results 

suggest future monitoring efforts would be wise to target the effects of management 

actions on wilderness visitation and experience.   

The question remains: how are wilderness visitors affected by the presence of the 

fire?  Do they respond positively or negatively to the fire, or does it make a marginal 
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difference to their wilderness experience?  If they respond negatively, why is there so 

little displacement from the area?  As discussed in this paper, there are various 

mechanisms by which visitors deal with unexpected or undesirable situations short of 

leaving an area altogether.  These coping mechanisms, certainly the key to human 

adaptation to negative social impacts in wilderness, may also explain the capacity of 

visitors to continue using and enjoying the Mt. Jefferson Wilderness following the B&B 

Fire. 

This paper focused on the effects of wildfire on recreation experience, visitor 

behavior, and the resulting impacts to wilderness character in an effort to provide 

management with useful information and viable alternatives in preventing unwanted 

negative impacts to resources.  Some changes in experience and patterns of behavior 

emerged from analysis of trailhead surveys, wilderness permit data, and biophysical 

campsite assessments, indicating that fire does affect the social environment in the 

wilderness.  Support for management was evaluated and four distinct user groups, 

susceptible to negative impacts from different management activities, were isolated and 

examined based on similar characteristics.  The changes in recreation visitation, support 

for visitor management, and Forest Plan standards and guidelines were examined in the 

context of managing wilderness for a diversity of recreation and resource conditions.   
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APPENDIX A – CAMPSITE ASSESSMENT FORM AND INSTRUCTIONS 
 
 

Mt. Jefferson Wilderness Campsite Assessment General 
Instructions 

 
You will need: 

- Assessment forms 
- Clipboard 
- Pencils 
- Wilderness map 
- Digital camera 
- Measuring tape 
- Photocopies of previous inventories 
 

Locating Campsites:  You will be provided with campsite 
assessment forms completed for the Mt. Jefferson Wilderness 
in 1987.  These contain descriptive information regarding the 
location of campsites.  Use these as a guide to locate campsites.  
However, don’t be afraid to get off trail (as long as you are 
comfortable with a map and compass) and search for additional 
campsites!  Research shows that one of the problems faced in 
wilderness is the proliferation of campsites.  If the overall 
number of campsites has grown, this is vital information to 
capture.   
 
A site to be inventoried for this study is defined as: Any area 
that shows impact from human recreation use (does not 
include trails).  The site does not need have a fire ring or barren 

core to count as a site.  This definition also applies when 
determining the boundaries of the site area; if impact from 
recreation use is apparent, then that portion is within the 
boundaries of the site.   
 
If the site receives no use, but obviously has in the past, it is 
important that it be documented.  It is also equally important to 
document any new sites which may be developing.  Fill out 
items 1-6 and 28-30 for sites obviously receiving no use 
currently. 
 
Drawing a Map: You will draw a map of the campsite to scale.  
This will help you to fill out several items on the form.  It may 
work best in teams of two for one member to draw the map, 
while the other person collects the information required for the 
front of the form.  Some people will have a knack for this type 
of task, let them take the lead!   
 
Walk the site border before you begin your map so that each 
team member agrees on the boundary.  This is very important 
for consistency and will help to draw the map.     
 
Using the graph paper provided, select a place to stand along 
the south boarder of the site.  Mark your place on the ground so 
that if you leave it to measure distance you can come back to 
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the exact same point.  This can be done by placing a pin of 
flagging or crossing two sticks.   
 
Record the site number on the map.  Orient your map to face 
north from your position.  Be sure to leave yourself adequate 
room on the graph paper from your position to include the 
entire site, drawn to scale.  Mark the place that you are 
standing on the map.  Decide which scale you will use for your 
map.  For instance, one square could equal one foot, five feet, 
ten feet, etc.  Whatever you decide, be sure to write out a scale 
on the graph paper for reference.   
 
Using your compass, pick out a feature due north on the border 
of the site.  Measure the distance to the nearest foot using your 
tape.  Pick out different features along the perimeter, take 
compass bearings, and measure the distances between your 
position and the features.  Document these features using the 
symbols provided in the key below.   
 
In this way, gradually fill in the boundary of the site, between 
the features.  Features can include trees, stumps, logs, fire 
rings, bushes, etc.  You do not need to include every tree 
located on site in your map, only the trees that help you draw 
your map or are otherwise notable (that will help someone to 
recognize the site next time).  Also draw in the boundary of the 
barren core area to scale.   
 
Record and map islands of vegetation within the camp area and 
any satellite tent pads or stock holding areas.  If these areas are 

truly separate from the main camp area, measure separately and 
add this area to the main camp area to get the total camp area.   
 
Map Key: 
Be sure to include the following items on your map: 
1 square = _______       Direction 
of true north:        
              N 
 
Use the following symbols to represent different features.  If 
you use a different symbol for a feature not included here, label 
it on your map.   
Tree 
 
 
Snag 
 
 
Rock 
 
 
Log 
 
 
Grass 
 
 
Meadow 
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Island of vegetation 
 
Site boundary 
 
 
Barren core 
 
 
System Trail 
 
 
User trail 
 
 
River 
 
 
Fire ring 
 
 
Primitive seat 
 
Filling out the Form: 
 
Location/Drainage:  
This is a short description of the area or lake where the 
campsite is located.  Examples: Jorn Lake, Upper Berley Lake, 
Santiam Lake, etc.   

  
Status (Circle One): If site has been inventoried in the past, 
circle previously inventoried.  If it has never been inventoried 
in the past, circle new.   
 
Burned/Unburned (circle one):  
Indicate if the site being assessed was burned in the B&B Fire.  
All sites should be inventoried, even if unusable from the fire.  
If a site has not been used since the fire, be sure to note this in 
the comments section and fill out items 1-6 and 22-30.  
  
1) Site Number: If previously inventoried, use same campsite 
number.  
 
If it is a new site, include three parts: travel zone number, 
location name abbreviation, and campsite number.  For 
example, a new site at Lake Ann (LA) would be located in 
travel zone 041, and would be the 7th (07) site to be 
inventoried.  The site number would be 041-LA-07.  
 
2) Surveyed By: The first initial and last name of each 
individual involved in conducting the campsite inventory.  
 
3) Survey Date: Date which survey is recorded in field:  
Month, Day and Year, (6/14/2005). 
 
4) Location: Record latitude/longitude and GPS waypoint 
number from your GPS unit.   
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5) Elevation (to the nearest 100 feet): Elevation of the 
individual site to the nearest 100 feet.  Estimate this from your 
topographical map.  Only use the elevation on your GPS 
readout if it agrees with your topographical map. 
 
6) Frequency of Use (circle one): Take your best guess based 
on impacts to the site and presence of recent impacts.   
       1.   Regularly = site is used every weekend during the 
summer.   

2. Often = site is used one or two weekends a month 
during the summer.   

3. Occasionally = site is used a few times a year.   
4. Infrequently = site is used only once or twice a 

year.   
5. Never = site has not been used in years.  Skip to 

item 27 (no map). 
6. No use from fire = site has not received use since 

the fire and appears to be unusable.  Skip to item 22 
(no map).   

 
7) Predominant Type of Use (circle all that apply):  Refers to 
the type of use the site receives that creates the most 
predominant, noticeable impacts.  For example, if there are 
horse donuts and a meat rack in a site, both horse and hunting 
would be circled.  If there are no indications of any other types 
of use, foot only would be circled.   
 
8) Landform (circle one): Description of the landform type 
that the individual site is located on, see list below.  

1. Lakeshore = Refers to areas located within the 
general “bowl” of a lake.   

2. Valley Bottom = Refers to any land areas 
between the floodplain and mid-slope in a 
valley.  This category includes any sites located 
along a river.  

3. Side slope = Refers to hillside, knoll or other 
sloped terrain that is not in the valley bottom. 
Frequently, this is in an upper elevation 
classification.  

4. Ridge top = Refers to the highest elevation 
point of the formations that connect peaks and 
separate drainages. Saddles and passes are in 
this category.  

5. Other  
 
9) Vegetation (circle one): This category refers to the type of 
area the site is located in, what it was like prior to impact or 
what it would look like if the impact had not occurred. Site 
should be compared to a similar unused area.  

1. Closed Forest = Refers to a forested area with 
tall, dense undergrowth or trees that are 
extremely close together forming a closed 
canopy with little penetration of sunlight.  
Canopy cover is greater than 50%. 

2. Open Forest = Refers to an area that is forested 
with undergrowth that is sparse or very close to 
the ground (example: lodgepole pine trees with 
bear grass/grouse whortleberry ground cover) or 
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trees that are very far apart (i.e. ponderosa park 
stand).  Canopy cover is less than 50% 

3. Non-forested - densely vegetated = Refers to 
an area devoid of trees (neither saplings nor 
mature trees) and is densely vegetated with 
shrubs, forbs or grasses. (i.e. lakeside 
meadows).  

4. Non-forested - sparsely vegetated = Refers to 
an area devoid of trees (saplings and/or mature 
trees) and sparsely vegetated with shrubs, forbs 
or grasses. (i.e. sandy lupine meadows).  

5. Forest Edge = This describes a site located on a 
transition from forest to open area.  Part of the 
site is located within the canopy, and part of the 
site is located in the open.   

 
10) Tree Damage Onsite: Count the total number of trees 
(greater than 3 inches diameter) onsite.  Then count the total 
number of these same trees that have been damaged from 
recreation use.  Note: if you use a tallying system to count 
trees, convert all final counts to numerical digits to avoid 
confusion.  The number two looks exactly like the number 
eleven. 
 

- Slightly Scarred = include those which show 
obvious damage from recreation use, but that do 
not show injury to the cambium layer.   

- Badly scarred = trees with damage to their 
cambium layer.  This can recognized by the 

exposure of the inner wood of the tree (no bark), 
and by a bubbly scar surrounding the opening.   

- Felled trees = count the number of felled trees 
by their stumps, not by any logs lying on site.   

- Root exposure =trees with human or stock 
caused exposed roots on the campsite and the 
area visible from the campsite. Root exposure 
should be pronounced - extending at least 1 foot 
from the tree trunk. It should also be the result 
of trampling - not the result of a root running 
over a rock.  

 
11) Tree Damage in Surrounding Area: Walk the perimeter of 
the campsite and count the number of trees that have been 
damaged by recreation use.  See descriptions above.  Count 
only the trees you can see by walking along the border of the 
campsite.  Never count the same tree from more than one site. 
 
12) Social Trails:  Social trails are the informal trails that lead 
from the site to water, the main trail, other campsites, or 
satellite sites.  Count the total number of each type of social 
trail leaving the site.  Discernible trails are trails you can see 
but that are still mostly vegetated. Well-worn trails are mostly 
(at least 50% along its length) devegetated.  They exhibit 
cupping below the surface of the regular ground level.   
 
Notes: 

- If a trail branches within 20 feet of leaving the campsite 
perimeter, count each branch as a separate trail.  
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- Count braided trails (multiple paths in a single corridor) 
as single trails.  

- If two trails join into one within 20 feet of the camp 
perimeter, count this as one trail.   

- If a trail runs through a camp (in one side and out the 
other), count this as two separate trails.   

- Do not count trails that are only visible within the camp 
area.   

 
13) Facilities: Upon arrival to the site, record the number of 
the following features that are present in the site under the 
“BEFORE” column. After the site is cleaned and/or 
naturalized, record the features that remain in the site under the 
“AFTER” column. 

1. Fire ring: This is an actual rock fire ring and 
not a fire scar.  

2. Fire scar: This is generally the remnants of a 
fire ring.  It can be recognized by burned duff 
layer or charcoal in the soil.  It is not surrounded 
by rocks.   

3. Primitive Seat: Rock or fallen tree that was 
moved, cut or otherwise constructed that is near 
the fire ring/scar and could be used as a seat.  

4. Table/Shelf/Counter: Constructed feature, self-
explanatory.  

5. Meat Rack: Usually a pole or rail tied, nailed or 
wired up high between two or more trees.  

6. Hitch rail: Constructed feature, self-
explanatory. 

7. Litter (# of handfuls): Record the number of 
handfuls of trash that are present on site - in the 
fire ring and elsewhere.  One handful is the 
largest amount of trash that you can fit into one 
hand. 

8. Human waste (# of piles): This refers to the 
number of piles (generally marked by unburied 
toilet paper) present in the area directly 
surrounding the site.   

9. Manure (# of piles or square feet):  Manure 
can be recorded either as discrete piles or over a 
general area.  If in discrete piles, count and 
record them.  If it is spread over a general area, 
estimate in square feet.  

10. Tent trenches: Tent trenches are dug into the 
ground of a site with a tool.   

11. Nails: Record number of nails in trees. 
12. Other: Features such as woodpiles, tent poles, 

tent frames, beds, etc. 
 
14) Closest Firewood Sources (circle one): Refers to the 
distance a visitor would need to travel to collect enough wood 
for an evening fire.  The wood should be less than three inches 
in diameter, and would generally consist of several armfuls.    
 
15) Closest Forage Supply (circle one): Refers to any patch of 
vegetation that stock would graze on, not necessarily for an 
extended period of time or as the sole feed source for an 
animal. 
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16) Distance to Constructed Trail: This measurement should 
be taken from the edge of the site to the constructed or system 
trail. Constructed trails are those created specifically by the FS 
that are shown on an official map.   
 
Measurement should be paced and recorded to the nearest foot. 
Eyeball measurements are NOT reliable and should only be 
used if distance is greater than 300 feet, the terrain is 
treacherous or inhibiting, or if there is the potential to get lost. 
Measurement should be taken along the most direct route that 
can be traveled upon reasonably safely, not necessarily along a 
social trail. 
  
Screening: Refers to how much of the site can be seen from 
the constructed/system trail if a party were camped in the site.  
 
17) Distance to Water: This measurement should be taken 
from the edge of the site by pacing, unless the distance is 
greater than 300 feet, the terrain is hazardous or inhibiting, or if 
there is the potential to get lost. Measurement should follow 
the most direct route that can be traveled reasonably safely, not 
necessarily along a social trail.  
 
Water to which the measurement is taken is the closest body of 
water that stock would drink from or a person could filter from.  
 
Type: Type of water source measured to.  
 

18) Distance to Closest Campsite: These measurements should 
be taken from the edge of one site to the edge of the other site.  
This distance should be paced unless the distance is greater 
than 300 feet, the terrain is hazardous or inhibiting, or if there 
is the potential to get lost.  Measurement should follow the 
most direct route that can be traveled reasonably safely, not 
necessarily along a social trail.   
 
This is also something that may need to be delayed until the 
rest of the immediate area has been inventoried to be able to 
determine which site is closest to which. Remember, 
sometimes the closest campsite is across a river or a quarter of 
a mile away or more.  
 
Screening: Refers to the amount of a site that can be seen from 
the closest site if a camp were set up in the site being 
inventoried.  
 
Use your map to fill in the following items. 
 
19)  Camp Area: The disturbed area can usually be identified 
as an area with either trampled, shorter or no vegetation in 
comparison to the periphery of the site.  The camp area 
includes all areas impacted by recreation use.  Also include 
satellite areas such as tent pads and stock holding areas.   
 
Note: this should be calculated directly from your map drawn 
to scale.  Determine the distances needed to calculate the camp 
area by using the scale you defined for your map.  In this way, 

 

132



  

determine the square footage of the combined area of the 
disturbed campsite and any satellite sites by dividing the site up 
as either a circle or a rectangle, or some combination of these 
geometric figures.  Then utilize the following formulas for 
figuring out the area of a circle (3.14 times the radius squared) 
or a rectangle (length times width).   
 
If you don’t have a calculator with you in the field, you can do 
this in the office.  Just be sure to write all of the measurements 
down and the formula you will use and be sure to follow up on 
it when you get to a calculator.   
 
20) Barren Core Area:  Estimate the area without any 
vegetation.  These measurements will be obtained from your 
map.  Bare area may or may not be covered with duff or 
needles/leaves.  Areas with scattered vegetation are not 
counted as barren area. Scattered vegetation may be defined as 
more than one patch/sprig of healthy vegetation in a square 
yard area. Moss does not count as vegetation for this purpose.  
Barren core can be defined as:  

• Area obviously denuded of vegetation from use.  
• Soils compacted.  
• Vegetation sprouts may be found, but not significant.  
• Vegetation is not obviously reclaiming the barren core.  
• Less than 1% vegetation cover.  (no more than one 

plant per square yard) 
 
When determining barren core, ask yourself “Is this site barren 
from use pressure - is it recovering or deteriorating?”  

Remember to compare it to adjacent vegetation. How much 
change is there? If there is a small patch of vegetation within 
an obvious barren core area, measure the small patch and 
subtract it from the area measured for the barren core.  
 
Lump together in one measure all bare areas on the campsite, 
including the area around the fire as well as any bare tent areas 
and stock holding areas, if applicable.  
 
21) Site Boundaries (assign %): Estimate the percentage of the 
site boundaries that are very distinct, moderately distinct, or 
arbitrary using your map as a guide.   

- A very distinct boundary may be a log, an obvious 
line of vegetation, or a topographical feature.   

- A moderately distinct boundary might be a gradual 
increase in vegetation that is not a sharp line but is less 
than a few feet wide.   

- An arbitrary boundary could be anywhere within 
several feet to several yards.   

 
22) Distance to Closest Burned or Unburned Campsite: If you 
are assessing a burned site, measure to the nearest unburned 
campsite.  If you are in an unburned site, measure to the nearest 
burned campsite.   
 
These measurements should be taken from the edge of one site 
to the edge of the other site.  This distance should be paced 
unless the distance is greater than 300 feet, the terrain is 
hazardous or inhibiting, or if there is the potential to get lost.  
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Measurement should follow the most direct route that can be 
traveled reasonably safely, not necessarily along a social trail.   
 
This is also something that may need to be delayed until the 
rest of the immediate area has been inventoried to be able to 
determine which site is closest. Remember, sometimes the 
closest campsite is across a river or a quarter of a mile away or 
more.  
 
Screening: Refers to the amount of a site that can be seen from 
the closest site if a camp were set up in the site being 
inventoried.  
 
23) Screening to Burned or Unburned Area: This item is 
intended to capture the aesthetic condition of the campsite.  Be 
sure to differentiate between unburned green vegetation and 
any vegetation that is recovering since the burn.   
 
If you are standing in an unburned site, determine the 
screening based on the view from the site.  If the view from the 
site is dominated by the burn, you would circle none (= no 
screening from burn).  If the view from the site is equally green 
vegetation and burn, circle partial.  If you can’t see any of the 
burn from the site, circle complete.   
 
Do the opposite for burned sites.  Record the view from the 
site in regards to green vegetation.  If the view is dominated by 
unburned area, circle none.  If the view is equally unburned 

and burned, circle partial.  If there is no unburned vegetation 
visible from the site, circle complete.   
 
24) Fire Severity (circle one): Differentiate between recovery 
growth and damage from fire when assigning a rating.  Imagine 
what the site looked like directly following the fire to assign a 
rating; do not base rating on recovering vegetation.   

1.    Not burned: Fire did not burn through site. 
2.  Low severity: Evidence of burn in site; trees may be 

charred and smaller trees and/or shrubs may be 
consumed.  All large trees are left alive.  Campsite is 
generally still suitable for camping. 

3. Moderate severity: More evidence of burn in site; 
most large trees are in site are charred.  Smaller trees 
and/or shrubs were consumed.  Little mortality of large 
trees from fire.  Suitability for camping questionable. 

4. High severity: All smaller trees and/or shrubs were 
consumed.  Complete mortality of overstory trees.  
Charred soil.  Suitability for camping questionable. 

 
25) Vegetation Cover: Using the five coverage classes on the 
form, estimate the percent coverage of the live understory 
vegetation. Do not include dead vegetation, moss, duff, or trees 
and shrubs taller than a person. Estimate cover for the entire 
campsite.  
 
With a large site it may help to divide the site into equal 
quarters, estimate the percent cover of each quarter, and take 
the average. It may also help to visually cluster all vegetation 
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into one part of the site and estimate what percent of the site 
would be covered. Try to select one coverage class decisively. 
If you cannot, circle your best estimate and note the other 
coverage class it might have been.  
 
Make the same estimate of vegetation cover on a nearby-
unused similar site - except for the impact - to the campsite. 
The idea here is to select a site that is relatively similar to what 
the campsite probably looked like before it was used. Choose a 
site that is similar to the campsite in terms of rockiness, slope, 
aspect, overstory composition and cover, and understory 
species composition. Protected plants around the base of trees 
can provide helpful clues about species composition.  
 
Estimating vegetation cover requires practice and calibration 
between independent evaluators, so periodically check your 
estimates with those of others. Do remember, this is just an 
estimate. 
 
26) Mineral Soil Exposure: Using the same five coverage 
classes, estimate the percent of the campsite without either live 
vegetation or duff - the percent on which mineral soil is 
exposed. Duff is a natural accumulation of organic material 
that has not been disturbed and shows decomposition in lower 
levels.  In many cases, a thin layer of disturbed needles or 
wood chips is scattered about with mineral soil showing 
through. Only count soil that is exposed.   
 

Hint: Make the same estimate on the comparative areas. In 
practice it will be easiest to estimate both vegetation cover and 
mineral soil exposure on the campsite and then select the 
comparative area and make the same estimates there. 
 
27) Noxious Weed Species: Estimate % of total noxious weed 
species that make up the vegetative cover on site and in a 
comparative area.  In other words, what percentage of the 
vegetation is made up of noxious weeds?  Note name(s) of 
predominate noxious species.  Use your pocket cards for 
reference. 
 
28) Directions to site: Include directions to give someone who 
is not familiar with the area an idea of where to find the site.  
Include special features of the site, directional proximity to 
trails, water, etc.  Be specific.  As you will find out, it can be 
very challenging to relocate sites! 
 
29) Photo Record: Indicate color of camera bag (black or 
green) and photo number from the camera.  Take photos of 
identifying features of sites that are important now (fire ring, 
tree damage, etc) and that will stay relatively static over time (a 
unique tree, shape of site, etc.).  Be sure to include a photo of 
the overall site.   
 
30) Comments:  
You may want to include other written details about the site 
such as:  

• Approximate size and location of the weed population. 
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• Social crowding. 
• Condition and trend. 
• Facilities or constructed features left and why? 
• Detailed campsite location and/or description 

information. 
• Does the site look recently used? Rarely used? 
• Is there evidence of heavy stock use on site?  What 

impacts? 
• Recommendations. 
• Naturalization or cleaning efforts. 
• Limitations in data collection due to burn or other 

conditions. 
• What are the attractive features of the site?
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Location/Drainage/Lake___________________________    Status:  (circle one)      NEW     PREVIOUSLY INVENTORIED  
        
      

MT. JEFFERSON WILDERNESS CAMPSITE INVENTORY FORM: BURNED     or     UNBURNED    (circle one) 
GENRAL SITE DESCRIPTION 
1) SITE NUMBER  ______________________________________ 

 
11) TREE DAMAGE: Number of trees in SURROUNDING AREA 

       _________Slightly Scarred                       ________Felled                                       
2) SURVEYED BY______________________________________       _________Severely Scarred                    ________Exposed Roots     

3) SURVEY DATE________(Month)________(Day)_______(Year) 12) SOCIAL TRAILS:     # well worn______      # discernable_____ 
4) LOCATION:  LAT/LONG_N___________________W___________________ 
                         GPS Waypoint # _DE___, ______ 

13) FACILITIES & CONDITIONS: (note # of each upon arrival and after cleaning) 
-                  # of         features BEFORE   /   # of features AFTER       - 

5) ELEVATION (to nearest 100 ft. FROM MAP)_________________________ 1) Fire Ring  ____________________________/______________________ 
2) Fire Scar ____________________________/_______________________ 

6) Frequency of Use: (Circle One) 
        1) Regularly              2) Often                   3) Occasionally             
        4) Infrequently           5) Never                 6) No use since fire 

3) Primitive Seat  ________________________/______________________ 
4) Table/Shelf/Counter   __________________ /______________________ 
5) Meat Rack  __________________________/______________________ 
6) Hitch Rail  ___________________________/______________________                                            (skip to item 27)      (skip to item 22) 
7) Litter (handfuls)_______________________/_______________________ 

7) Predominate TYPE OF USE:  (Circle as many as apply)  
        1) Foot Only             2) Stock                   3) Day Use Only                                  
        4) Outfitter                5) Hunting 
 

8) Human waste (piles)___________________/_______________________ 
9) Manure (piles or sq. ft.)_________________/_______________________  
10) Tent Trenches_______________________/_______________________ 
11) Nails_______________________________/_______________________ 
12) Other  _____________________________ / ______________________ 

8) LANDFORM: (Circle One) 
        1) Lakeshore             2) Valley Bottom      3) Slide Slope           

 
14) CLOSEST FIREWOOD SOURCE:  (Circle one) 

        4) Ridge Top             5) Other_________ 
  

       1) On site                2) <100 feet            3) 100-300 feet 
       4) 300 feet to ¼ mile             5)  >¼ mile 

9) VEGETATION: (Circle One) 
      1) Closed Forest         2) Non-forested, Densely Vegetated       3) Open Forest           
      4) Non-forested, Sparsely Vegetated            5) Forest Edge 
     

 
15) CLOSEST FORAGE SUPPLY:  (Circle one) 
       1) On site                2) <100 feet            3) 100-300 feet  
       4) 300 feet to ¼ mile           5) >1/4 mile      

10) TREE DAMAGE: Total Number of trees ONSITE_________  
      _________Slightly Scarred                     _________Felled                                
      _________Severely Scarred                  _________Exposed Roots                             

16) DISTANCE TO CONSTRUCTED TRAIL (from edge): __________(ft) 
        Screening: (Circle one) 
         1) Complete                     2) Partial                      3) None 

17) DISTANCE TO WATER (from edge): ___________ (ft)     
Type of water source (circle one) 
       1) River/Creek                                         2) Lake                                                    
       3) Spring                                                 4) Other_______________ 

21) SITE BOUNDARIES (from map):  
       ______% of boundary very distinct 
       ______% of boundary moderately distinct         
       ______% of boundary arbitrary                       
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18) DISTANCE TO CLOSEST CAMPSITE (from edge): ___________(ft) 
        Screening: (Circle one) 
         1) Complete                     2) Partial                      3) None 

22) DISTANCE TO CLOSEST UN/BURNED CAMPSITE (from edge): ______(ft) 
          Screening:  (Circle one) 
          1) Complete                  2) Partial                    3) None  

 
ARE THE SITE NUMBER AND STUDENT NAMES WRITTEN ON MAP? ______ 
 

23) SCREENING TO BURN or UNBURNED AREA: (Circle one) 
          1) Complete                  2) Partial                    3) None  

19) CAMP AREA (from map):  _______________ (sq. ft.)                   
 
20) BARREN CORE CAMP AREA (from map): ______________ (sq. ft.) 

24) FIRE SEVERITY: (Circle One) 
         1) Not Burned             2) Low                3) Moderate               4) High                           
 

 
25) VEGETATION COVER:   

    (Be sure to compare similar areas, same species,
                        slope, rockiness, and canopy cover.) 

                          On Campsite 
1) 0-5%             2) 6-25%      3) 26-50%     
4) 51-75% 5)  76-100% 
 

           On Unused Comparative Area       
1) 0-5%                   2) 6-25%                 3) 26-50%  
4) 51-75%               5) 76-100% 

 
26) MINERAL SOIL EXPOSURE: 
      (Percent of area that is bare mineral soil.) 

 
1) 0-5%              2) 6-25%            3) 26-50% 
4) 51-75%          5) 76-100% 

 
1) 0-5%                   2) 6-25%                 3) 26-50% 
4) 51-75%               5) 76-100% 

 
27) NOXIOUS WEED SPECIES  
___________________ 
         (% Noxious weeds within vegetative cover) 

 
1) 0-5%              2) 6-25%            3) 26-50%  
4) 51-75%          5) 76-100% 

 
1) 0-5%                   2) 6-25%                 3) 26-50% 
4) 51-75%               5) 76-100% 

 
28) DIRECTIONS TO SITE: _____________________________________________ 
____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________ 

 
29) PHOTO RECORD:   Color of camera bag: ______________________________  
Photo Numbers and Notes: _____________________________________________ 
____________________________________________________________________________

____________________________________________________________________________ 

 

30) COMMENTS: _____________________________________________________ 
____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________
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APPENDIX B – EXIT SURVEY, LOG FORM, AND INSTRUCTIONS 
 

B.1 Directions for Mt. Jefferson Wilderness/B&B Fire exit survey administrator 
 
What to wear:  Oregon State shirt or hat.   
What to bring: 

- survey forms 
- clip boards 
- pencils 
- wilderness map 
- log form 
- a lunch 
- water 
- weather appropriate clothing 
- lawn chair 
- You might also want to bring something to keep you occupied (a book to read...)  

What to expect: 
- Six hour days at the trailhead, from 11:00-5:00 
- When you arrive at the trailhead, record the time you start, the number of cars at 

the trailhead, and the weather on the log sheet.  
- Wait in a location where you can observe all groups exiting (at Duffy/Big 

Meadows, this is up the trail a few yards at the junction).   
- Approach all groups with the scripted request for participation.  All members may 

participate, as long as they are over 16 years old.   
- Have them fill out the form on-site and collect forms 
- Return all surveys and equipment to the Detroit Ranger Station at the end of the 

day. 
Exit Survey Recruitment Script:  
 

• Hi!  I’m George.  I’m conducting surveys for a project at Oregon State University 
that is looking at changes in recreation visitation since the B&B Fire of 2003.  
The results of this study will be used to develop a plan to help managers monitor 
the area and protect it from overuse.  It should take you about 10-15 minutes to 
fill out.  Would you be willing to take a few moments to fill out a quick survey? 

• No – Okay, thanks.  Have a safe drive home. 
• Yes – Great!  The survey is completely voluntary and anonymous.  Please read 

the first sheet carefully and take it home with you when you’re done.  You can fill 
out the survey here, and I’ll collect it when you are finished.  Let me know if you 
have any questions.  Are you over 18? 

• Yes – hand them the survey 
• No – Thanks anyway 
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B.2 Exit Survey 
 
Dear Mt. Jefferson Wilderness Survey Participant:  
 
Oregon State University is conducting surveys of visitors to the Mt. Jefferson Wilderness 
Area in order to find out how the B&B Fire affected their use and value of their 
wilderness experiences.  Your opinions and visitation behaviors are important and may 
be used to develop a monitoring plan for tracking recreation-related conditions within the 
burned portion of the Mt. Jefferson Wilderness.   
 
As background, the B&B Complex Fire burned through parts of the Mt. Jefferson 
Wilderness during the summer and fall of 2003.  The fire burned some areas completely 
and left other areas virtually untouched.  Since this area is visited by many people like 
yourself, we would like to ask you several questions about your experiences when 
visiting the Mt. Jefferson Wilderness Area.  The entire survey should take less than 15 
minutes of your time.  Your participation is voluntary, and the information you provide 
us in anonymous and confidential.  Your answers will only be reported as part of a larger 
group. 
 
If you have any questions about the survey, please contact me at 541-737-4425, or by e-
mail at r.rosenberger@oregonstate.edu.  If you have any questions about your rights as a 
participant in this research project, please contact the Oregon State University 
Institutional Review Board (IRB) Human Protections Administrator at (541) 737-3437 or 
by e-mail at IRB@oregonstate.edu. 
 
Thank you for your participation. 
 
Sincerely, 
 
 
 
 
Dr. Randall Rosenberger 
Oregon State University 
Department of Forest Resources 
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  Mt. Jefferson Wilderness Recreation Use 
 
Section 1: Mt. Jefferson Wilderness Visitation 
 
1.1 What is the composition of your group?  (Mark one.) 

o Self (alone) 
o Family 
o Friends 
o Family and friends 
o Outfitter guide  Name________________________ 
o Other organized group  Name_________________________     

 
1.2 How many people (including yourself) are in your group? _________ 

 How many dogs are with you? ________ 

 How many stock animals are with you? ___  What type of stock? ___ 

 
1.3  In what year was your first visit into the Mt. Jefferson Wilderness? ______ 
 (If your first visit was after the summer of 2003, skip to section 2) 
 
1.4   Before the B&B Fire, please identify your most frequently visited site in the 

southern portion of the Mt. Jefferson Wilderness: _____________ 
 
1.5 Following the B&B Fire, please identify your most frequently visited site within 

the southern portion of the Mt. Jefferson Wilderness:  ______________ 
 
1.6 Following the B&B Fire, how has your total visitation to the southern portion of 

the Mt. Jefferson Wilderness changed?  (Mark one) 
o Increased 
o Decreased 
o Stayed the same 
 

1.7 Why? ___________________________________________________________ 
 
1.8 Before the B&B fire, how satisfied were you with your typical visit to the southern 

portion of the Mt. Jefferson Wilderness? (Circle a number.) 
 

1 2 3 4 5 6 7 8 9  
                             --------------------------------------------------------------------------------------------------- 

Not at all   Slightly        Moderately   Extremely 
Satisfied    Satisfied        Satisfied    Satisfied 
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1.9 Following the B&B fire, how satisfied are you with your typical visit to the Mt. 
Jefferson Wilderness?  (Circle a number.) 
  

1 2 3 4 5 6 7 8 9  
                             --------------------------------------------------------------------------------------------------- 

Not at all   Slightly        Moderately   Extremely 
Satisfied    Satisfied        Satisfied    Satisfied 
 
 
 
 
 

Section 2: This Visit to the Mt. Jefferson Wilderness 
 
2.1 Which trailhead did you use to enter the Mt. Jefferson Wilderness on this trip? ____ 
 
2.2 When did you enter?     Date______   Approximate time_______ 
 
2.3    What was your primary destination on this trip? ______________________    
 
2.4 How long was your wilderness trip? (Mark one.) 

o Overnight. How many nights total did you spend in the wilderness? ____  

o Day trip. How many hours did you spend in the wilderness? __________ 
(If you marked ‘Day trip,’ skip to question 2.7. Campers proceed to question 2.5.)  

 
2.5 Campers:  Indicate the locations of your campsites and the number of nights 

spent at each.  (Examples: South shore of Santiam Lake, Upper Berley Lake, etc.) 
 

Camp Location Number of Nights 
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2.6  Campers: How many other groups were camped within sight or sound of you      
last night? ________ 

 
 
 
2.7 Campers and Day Hikers: How satisfied were you with this visit to the Mt. 

Jefferson Wilderness? 
 (Circle a number.) 
 

1 2 3 4 5 6 7 8 9  
                             --------------------------------------------------------------------------------------------------- 

Not at all   Slightly        Moderately   Extremely 
Satisfied    Satisfied        Satisfied    Satisfied 

 

2.8 About how many other groups did you see today? (Make a mark on the line.) 
--------------------------------------------------------------------------------------------------------------- 
0    2    4    6    8    10    12    14    16    18    20    22    24    26    28    30    32    34    36    38    40   >40 

 

2.9 About what percent of the time were you in sight of other groups of visitors today? 
_____% 
 
2.10 How crowded did you feel today?  (Circle a number.) 
 

1 2 3 4 5 6 7 8 9  
       --------------------------------------------------------------------------------------------------- 

Not at all   Slightly        Moderately   Extremely 
Crowded   Crowded        Crowded   Crowded 
 
 

Section 3: Place Attachment 
 
3.1 Place attachment describes the meanings and feelings that we associate with certain 

locations.  Do you have a favorite place to visit within the Mt. Jefferson 
Wilderness?   

o No. (Skip to section 4) 
o Yes.  Please identify this place: 

____________________________________ 
 

3.2 Was this place affected by the fire? 
o No   
o Yes 
o Don’t Know
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3.3 Read each statement carefully and circle the number corresponding to your level of 
agreement.  Evaluate each statement for the location you just identified as your 
favorite place. 

 
 
                  
  Strongly                                   Strongly 
Statement                                                            Disagree Disagree  Neutral   Agree   Agree 
This place is the best place for what I like 
to do. 

-2 -1 0 1 +2 

I identify strongly with this place. -2 -1 0 1 +2 

Visiting this place says a lot about who I 
am. 

-2 -1 0 1 +2 

I get more satisfaction out of visiting this 
place than any other. 

-2 -1 0 1 +2 

Doing what I do at this place is more 
important to me than doing it any other 
place. 

-2 -1 0 1 +2 

I feel that this place is a part of me. -2 -1 0 1 +2 

This place means a lot to me. -2 -1 0 1 +2 

I wouldn’t substitute any other area for 
doing the types of things I do at this place. 

-2 -1 0 1 +2 

This place is very special to me. -2 -1 0 1 +2 

No other place can compare to this place.  -2 -1 0 1 +2 

-1 0 1 +2 I am very attached to this place. -2 
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Section 4: Management Alternatives 
 
4.1 The following management actions could be considered for implementation if impacts from recreation use are 

shown to have a negative effect on wilderness values.  Wilderness values include both social values (such as the 
opportunity to experience solitude) and environmental values (such as ecosystem health).   

 
We are interested in determining which techniques you think the Forest Service should use to aid recovery efforts 
and protect wilderness values from impacts caused by recreation. 

 
Indicate how strongly you would support or oppose the following management actions if they were to be applied 
to the entire area within the burn perimeter of the Mt. Jefferson Wilderness. 

                             
Strongly                               Strongly 

Management Alternative                                Oppose   Oppose   Neutral     Support  Support 
Promote use of ‘hardened’ sites (campsites that are 
resistant to additional impacts) 

-2 -1 0 1 +2 

Educate visitors on “Leave No Trace” wilderness 
camping techniques 

-2 -1 0 1 +2 

Reduce accessibility (close trails) to specific areas 
of ecological concern 

-2 -1 0 1 +2 

Revegetate impacted areas and post signs to inform 
visitors of site restoration strategies 

-2 -1 0 1 +2 

Allow camping in designated campsites (marked with 
wooden posts) only 

-2 -1 0 1 +2 

Allow campfires in designated campsites (marked 
with wooden posts) only 

-2 -1 0 1 +2 

Ban campfires -2 -1 0 1 +2 
Restrict stock use in or near areas of ecological 
concern 

-2 -1 0 1 +2 

Restrict dogs in or near areas of high visitor use  -2 -1 0 1 +2 
Close campsites for revegetation -2 -1 0 1 +2 
Further limit group size (current size limit: 12) -2 -1 0 1 +2 
Allow day use only -2 -1 0 1 +2 
Restrict number of visitors to seldom used areas -2 -1 0 1 +2 
Restrict number of visitors to highly used areas -2 -1 0 1 +2 
Close entire area to all recreation use until it is 
restored to wilderness conditions 

-2 -1 0 1 +2 
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Section 5: About you... 
 
5.1     What is your age? 

o 16-19 
o 20-29 
o 30-39 
o 40-49 

o 50-59 
o 60-69 
o 70 and over 

 
5.2    Gender 

o Male o Female 
 
5.3    Which of the following best describes you? (Mark one.)

o Black/African American 
o Asian 
o White 
o American Indian/Alaska Native 
o Native Hawaiian or other Pacific Islander 
o Spanish, Hispanic, or Latino 
o Other 

 
5.4    What is your zip code? ____________ 
 
5.5    What is your household income before taxes? 

o $10,0000 or 
less 

o $10,000-
14,999 

o $15,000-
19,999 

o $20,000-
24,999 

o $25,000-29,999 
o $30,000-34,999 
o $35,000-39,999 
o $40,000-44,999 
o $45,000-49,999 
o $50,000-59,999 
o $60,000-74,999 

o $75,000-99,999 
o $100,000-124,000 
o $125,000-149,999 
o $150,000-199,999 
o $200,000 or more 
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5.6    Indicate the highest level of education that you have received 
o Some high school 
o High school graduate 
o Some college  

o Completed bachelor degree 
o Some graduate school 
o Completed graduate degree

 
Interviewer_____________________  Trailhead__________________________ 
Date__________         Time__________  Day of Week____________ 
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B.3 Log Form 
 

Mt. Jefferson Wilderness Visitor Log Form 
 
Name: __________________________ Date: _____________ Trailhead: ________________________ Weather: _________ 
 
Time Arrived: _____________ # Vehicles in Lot: __________   Time Departed: ______________ # Vehicles in Lot: _________ 
 

1 2 3 4 5 6 7 8 9 10 11 12 13 

Group 
Number 

Time of 
Day 

Enter or 
Exit 

Register 
at 

Trailhead 

Hiker, 
Climber, 

Horse 

Number 
Of 

Horses 

Number  
Of  

Dogs 

Day or 
OV 

# Kids 
under 16 

# of 
adults 

# of 
adults 
asked 

# of 
adults 

refusing 

Comments 

 
 
 

            

 
 
 

            

 
 
 

            

 
 
 

            

 
 
 

            

 
 
 

            

 
 
 

            

 



 149

APPENDIX C – RESULTS OF EXIT SURVEY 
 
Total sample size: 221 
 
1.  What is the composition of your group?  

Other organized 
group

Outfitter guideFamily and 
friends

FriendsFamilySelf

Composition

40

30

20

10

0

Pe
rc

en
t

Group Composition

 
 
 

 

2.  How many people (including yourself) are in your group? 

From log form:  

1913987654321

Total per group

50

40

30

20

10

0

Pe
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t

Group Size (%)

 

 

 

 

Composition Frequency Percent 
 Self 20 9.0 
 Family 82 37.1 
 Friends 71 32.1 
 Family and 

friends 40 18.1 

 Other 
organized 
group 

8 3.6 

 Total 221 100.0 

N Total 207
   
Median 2.00
Minimum 1
Maximum 19
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3.  How many dogs are with you?

3210

# Dogs

100

80

60

40

20

0

Pe
rc

en
t

# Dogs

 
 
 
4.  How many stock animals are with you?  

54320

# Horses

100

80

60

40

20

0

Pe
rc

en
t

# Horses

 
 
 
 
 
 
 
 
 
 

Dogs Frequency Percent 
 0 176 80.7
 1 37 17.0
 2 4 1.8
 3 1 .5
 N 218 100.0

Stock Frequency Percent 
 0 201 92.2
 2 6 2.8
 3 4 1.8
 4 3 1.4
 5 4 1.8
 N 218 100.0
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5.  In what year was your first visit into the Mt. Jefferson Wilderness? 
People skipping ahead without responding to this question were recorded as first time visitors. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2005

2004

2003

2002

2001

2000

1999

1998

1997

1996

1995

1994

1993

1992

1991

1990

1988

1987

1986

1985

1984

1983

1982

1981

1980

1979

1978

1977

1976

1973

1972

1970

1968

1967

1964

1961

1960

1952

1950

1947

First Visit

40

30

20

10

0

Pe
rc

en
t

First Visit

 
 
 
 
 
 
 
 
 

N 219 
 

Median 4.0000
Mode .00
Minimum .00
Maximum 58.00
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6.  Before the B&B Fire, please identify your most frequently visited site in the southern portion of the Mt. 
Jefferson Wilderness 
 
7.  Following the B&B Fire, please identify your most frequently visited site within the southern portion of 
the Mt. Jefferson Wilderness 
 

 
 

 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
Frequency 

Before 
Percent 
Before 

 Berley Lakes 2 1.7
  Craig Lake 3 2.6
  Duffy Lake 8 6.9
  Eight Lakes Basin 7 6.0
 Jorn Lake 0 0
  Marion Lake 30 25.9
  Mowich Lake 1 .9
  Santiam Lake 4 3.4
  Out of area - Mt. Jefferson 

East 14 12.1

  Out of Area-Mt. Jefferson West 
22 19.0

  Out of Area-Not Mt. Jefferson 
8 6.9

  Other 1 .9
  All 6 5.2
  PCT 5 4.3
  Three Fingered Jack 4 3.4
  1st time to S. portion 1 .9
  N 116 100.0

Frequency 
Following 

Percent 
Following 

2 1.9
4 3.8

18 17.0
8 7.5
2 1.9

32 30.2
0 0
2 1.9

3 2.8

4 3.8

5 4.7

1 .9
5 4.7
9 8.5
8 7.5
3 2.8

106 100.0
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Jeff Park

Red Butte

Ann Lake

Duffy Meadow

1st time to southern portion

Three Fingered Jack

PCT
AllOther

Out of Area-Not Mt. Jefferson

Out of Area-Mt. Jefferson W
est

Out of area - Mt. Jefferson East

Turpentine/Cleo

Temple/Davis

Santiam Lake

Ralphs/Toms

Mowich Lake

Maxwell Butte

Marion Lake

Jorn Lake

Jenny/Melis

Green Peak/Grenet

Eight Lakes Basin

Duffy Lake

Dixies
Craig Lake

Cincha/Alforja/Latigo

Bowerman Lake

Blue Lake

Berley Lakes

B_Location
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Most Frequently Visited Sites Before Fire

 

Jeff Park

Red Butte

Ann Lake

Duffy Meadow

1st time to southern portion

Three Fingered Jack

PCT
AllOther

Out of Area-Not Mt. Jefferson

Out of Area-Mt. Jefferson W
est

Out of area - Mt. Jefferson East

Turpentine/Cleo

Temple/Davis

Santiam Lake

Ralphs/Toms

Mowich Lake

Maxwell Butte

Marion Lake

Jorn Lake

Jenny/Melis

Green Peak/Grenet

Eight Lakes Basin

Duffy Lake

Dixies
Craig Lake

Cincha/Alforja/Latigo

Bowerman Lake

Blue Lake

Berley Lakes

F_Location

30

20

10

0
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Most Frequently Visited Sites Following Fire
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8.  Following the B&B Fire, how has your total visitation to the southern portion of the Mt. Jefferson 
Wilderness changed?  

Stayed the sameDecreasedIncreased

Visitation

80

60

40

20

0

Pe
rc

en
t

Visitation Changes

 
 
 
9.  Why?  

Codes 6-8 were determined upon examination of data. 
 

Area visited not affected by fire

Fire did not detract from quality of ecperience

Place specific affection

Other
Management related - negative

Management related - positive

Fire related - negative

Fire related - positive

Why

60

50

40

30

20

10

0

Pe
rc

en
t

Why?

  
 

Visitation 
Change Frequency Percent 

 Increased 9 7.3
  Decreased 28 22.6
  Stayed the 

same 87 70.2

  N 124 100.0
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9.  Why? (cont.) 
 

 Increased Decreased 
Stayed the 

same Frequency Percent 
 Fire related - positive 2 0 5 7 8.0
  Fire related - negative 0 15 0 15 17.0
  Management related - 

negative 0 3 0 3 3.4

  Other 6 9 30 45 51.1
  Place specific affection 0 0 3 3 3.4
  Fire did not detract from 

quality of experience 0 0 10 10 11.4

  Area visited not affected 
by fire 0 0 5 5 5.7

  N 8 27 53 88 100.0
 
 
 
10.  Before the B&B fire, how satisfied were you with your typical visit to the southern portion of the Mt. 
Jefferson Wilderness?  
 
11.  Following the B&B fire, how satisfied are you with your typical visit to the Mt. Jefferson Wilderness?  
(Scale: 1-9; Not at all Satisfied-Extremely Satisfied) 
  

987654

Before_Sat

50

40

30

20

10

0

C
ou

nt

Satisfaction Before Fire

 
8642

Following_Sat
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Satisfaction Following Fire

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Mean N Std. Deviation 
 Satisfaction Before 8.14 118 .910 
  Satisfaction Following 7.27 118 1.469 

   



 

  

 
10/11.  Satisfaction Before and Following Fire (cont.) 
 
Results of Paired t-test of difference in satisfaction before and following the fire: 
 

  N Correlation Sig. 
 Satisfaction Before  

Satisfaction Following   118 .343 .000

 

 
 
 
12.  Which trailhead did you use to enter the Mt. Jefferson Wilderness on this trip?

OtherMarionPCT-BrietenbushPCT-Santiam PassDuffy/Big Meadows

Trailhead used to Enter

40
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Trailhead

 t df Sig.  

Mean 
Std. 

Deviation 
Std. Error 

Mean 
95% Confidence Interval 

of the Difference     
 (2-

tailed)   
        Lower Upper       
 Satisfaction 

Before 
Satisfaction 
Following   

.864 1.438 .132 .602 1.127 6.53 
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When did you enter?   
    
13.  Date 

9/18/2005

9/11/2005

9/5/2005

9/3/2005

8/28/2005

8/26/2005

8/21/2005

8/19/2005

8/17/2005

8/11/2005

8/7/2005

8/5/2005

7/31/2005

7/29/2005

7/20/2005

7/16/2005

7/14/2005

7/2/2005

6/30/2005

Entry Date

10

8

6

4

2

0

Pe
rc

en
t

Entry Date

 
14.  Approximate time

Trailhead Frequency Valid Percent
  Duffy/Big Meadows 71 32.1
  PCT-Santiam Pass 79 35.7
  Marion 67 30.3
  Other 4 1.8
  N 221 100.0

 Entry Date Entry Time 
N 221 197 
 

Mean 08/10/2005 1177.40
Median 08/07/2005 1130.00
Minimum 06/30/2005 600
Maximum 09/18/2005 2115
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2115
1830

1730
1600

1500
1345

1300
1200

1130
1045

1015
930

900
800

700
600

Entry Time
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Entry Time

 
 
 
 
 
 
 
 
 
 
15.  What was your primary destination on this trip?  

Jeff Park

Red Butte

Ann Lake

Duffy Meadow

1st time to southern portion

Three Fingered Jack

PCT
AllOther

Out of Area-Not Mt. Jefferson

Out of Area-Mt. Jefferson West

Out of area - Mt. Jefferson East

Turpentine/Cleo

Temple/Davis

Santiam Lake

Ralphs/Toms

Mowich Lake

Maxwell Butte

Marion Lake

Jorn Lake

Jenny/Melis

Green Peak/Grenet

Eight Lakes Basin

Duffy Lake

Dixies
Craig Lake
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Bowerman Lake

Blue Lake

Berley Lakes
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 Primary Destination Frequency Percent 
 Berley Lakes 9 4.6
  Bowerman Lake 1 .5
  Cincha/Alforja/Latigo 3 1.5
  Craig Lake 7 3.6
  Duffy Lake 45 23.1
  Eight Lakes Basin 3 1.5
  Jorn Lake 6 3.1
  Marion Lake 55 28.2
  Mowich Lake 7 3.6
  Ralphs/Toms 2 1.0
  Santiam Lake 7 3.6
  Temple/Davis 2 1.0
  Out of area - Mt. Jefferson East 3 1.5
  Out of Area-Mt. Jefferson West 1 .5
  Out of Area-Not Mt. Jefferson 3 1.5
  Other 1 .5
  PCT 6 3.1
  Three Fingered Jack 31 15.9
  Ann Lake 2 1.0
  Red Butte 1 .5
  N 195 100.0

 
How long was your wilderness trip?  

 
 

 

 
 

16.  Overnight. How many nights total did you spend in the wilderness?  

Statistics for overnight visitors only – numbers do not reflect day visitors. 

 Frequency Percent 
 Day 102 46.4
  Overnight 118 53.6
  N 220 100.0

 N 118
   
Median 2.00
Mode 2
Minimum 1
Maximum 5

Nights Frequency Percent 
 1 46 39.0 
  2 52 44.1 
  3 16 13.6 
  4 3 2.5 
  5 1 .8 
  N 118 100.0 
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54321

Overnight
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17.  Day trip. How many hours did you spend in the wilderness? 
Statistics for day visitors only – numbers do not reflect overnight visitors. 
 

1098765.554.754.543.53.25321.5

Day Trip
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Number of Hours

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 N 99
   
Mean 5.0278
Median 5.0000
Mode 5.00
Std. Deviation 2.19778
Minimum 1.50
Maximum 10.00
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18.  Campers: How many other groups were camped within sight or sound of you last night?  

1076543210

Campers in proximity
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19.  Campers and Day Hikers: How satisfied were you with this visit to the Mt. Jefferson Wilderness? 
(Scale: 1-9; Not at all Satisfied-Extremely Satisfied) 

8642

This Visit Satisfaction

80

60

40

20

0

C
ou

nt

Satisfaction This Visit

 
20.  About how many other groups did you see today? (Make a mark on the line.) 

21201816141312109876543210

# Other Groups Today
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 N 116
   
Median 1.00
Minimum 0
Maximum 10

 N 212 
    
Median 8.00 
Mode 8 
Std. Deviation 1.187 
Minimum 2 
Maximum 9 

 N 221
   
Mean 5.86
Median 6.00
Std. Deviation 3.718
Mode 4
Minimum 0
Maximum 21
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21.  About what percent of the time were you in sight of other groups of visitors today?  
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22.  How crowded did you feel today?  (Scale: 1-9; Not at all crowded-Extremely crowded) 
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23.  Do you have a favorite place to visit within the Mt. Jefferson Wilderness?    
 

  Frequency Percent 
 No 125 59.8
  Yes 84 40.2
  N 209 100.0

 
 
 
 
 
 

 N 217
   
Mean 11.44
Median 5.000
Mode 5.0
Std. Deviation 20.09
Minimum .0
Maximum 100.0

 N 221 
    
Median 2.00 
Mode 1 
Std. Deviation 1.494 
Minimum 1 
Maximum 8 
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24.  Please identify this place 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
24.  Please identify this place  

Jeff Park

Red Butte

Ann Lake

Duffy Meadow

1st time to southern portion

Three Fingered Jack

PCT
AllOther

Out of Area-Not Mt. Jefferson
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Out of area - Mt. Jefferson East

Turpentine/Cleo

Temple/Davis

Santiam Lake

Ralphs/Toms

Mowich Lake

Maxwell Butte

Marion Lake

Jorn Lake

Jenny/Melis

Green Peak/Grenet

Eight Lakes Basin

Duffy Lake

Dixies
Craig Lake

Cincha/Alforja/Latigo

Bowerman Lake

Blue Lake

Berley Lakes

Favorite Location

30

25

20

15

10

5

0

Pe
rc

en
t

Favorite Place in Mt. Jefferson Wilderness

 
 

 Frequency Percent 
 Craig Lake 2 2.5
  Duffy Lake 10 12.5
  Eight Lakes Basin 1 1.3
  Marion Lake 23 28.8
  Santiam Lake 3 3.8
  Out of area - Mt. Jefferson East 2 2.5
  Out of Area-Mt. Jefferson West 1 1.3
  Out of Area-Not Mt. Jefferson 6 7.5
  Other 4 5.0
   All 2 2.5
  PCT 4 5.0
  Three Fingered Jack 2 2.5
   Ann Lake 1 1.3
   Jeff Park 19 23.8
  N 80 100.0
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25.  Was this place affected by the fire?  
 
 
  
 
 
 
 
 
 
 
Read each statement carefully and circle the number corresponding to your level of agreement.  
Evaluate each statement for the location you just identified as your favorite place. 
 
Statement  (-2=strongly disagree,  -1=disagree, 0=neutral, +1=agree, +2=strongly agree)   
26.  This place is the best place for what I like to do. -2 -1 0 1 +2 
27.  I identify strongly with this place. -2 -1 0 1 +2 
28.  Visiting this place says a lot about who I am. -2 -1 0 1 +2 
29.  I get more satisfaction out of visiting this place 
than any other. 

-2 -1 0 1 +2 

30.  Doing what I do at this place is more important 
to me than doing it any other place. 

-2 -1 0 1 +2 

31.  I feel that this place is a part of me. -2 -1 0 1 +2 
32.  This place means a lot to me. -2 -1 0 1 +2 
33.  I wouldn’t substitute any other area for doing 
the types of things I do at this place. 

-2 -1 0 1 +2 

34.  This place is very special to me. -2 -1 0 1 +2 
35.  No other place can compare to this place.  -2 -1 0 1 +2 
36.  I am very attached to this place. -2 -1 0 1 +2 
 

 

 Frequency Percent 
 No 47 56.0
  Yes 30 35.7
  Don't 

Know 7 8.3

  N 84 100.0

Place Attachment Item 

Dimension 
of Place 

Attachment Mean 
Standard 
Deviation 

Average 
for 

Dimension
26.  This place is the best place for what I like to 
do Dependence 1.15 0.739  
29.  I get more satisfaction out of visiting this 
place than any other. Dependence 0.36 0.878  
30.  Doing what I do at this place is more 
important to me than doing it any other place Dependence 0.28 0.901  
33.  I wouldn't substitute any other area for 
doing the types of things I do at this place Dependence 0.12 1.047  
35.  No other place can compare to this place Dependence 0.13 1.177 0.410
27.  I identify strongly with this place Identity 1.21 0.733  
28.  Visiting this place says a lot about who I am Identity 1.04 0.706  
31.  I feel that this place is a part of me Identity 0.63 0.865  
32.  This place means a lot to me Identity 1.16 0.697  
34.  This place is very special to me. Identity 1.07 0.695  
36.  I am very attached to this place. Identity 0.72 0.86 0.971
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Indicate how strongly you would support or oppose the following management actions if they were to 
be applied to the entire area within the burn perimeter of the Mt. Jefferson Wilderness.   
 
 (-2=strongly oppose, -1=oppose, 0=neutral, +1=support, +2=strongly support)   
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Management Alternatives Item Mean 
Standard 
Deviation 

37.  Promote use of ‘hardened’ sites (campsites that 
are resistant to additional impacts) A 0.28 1.123
38.  Educate visitors on “Leave No Trace” wilderness 
camping techniques B 1.55 0.693
39.  Reduce accessibility (close trails) to specific areas 
of ecological concern C 0.22 1.276
40.  Revegetate impacted areas and post signs to 
inform visitors of site restoration strategies D 1.07 0.943
41.  Allow camping in designated campsites (marked 
with wooden posts) only E 0.12 1.343
42.  Allow campfires in designated campsites (marked 
with wooden posts) only F 0.56 1.313
43.  Ban campfires G -0.72 1.203
44.  Restrict stock use in or near areas of ecological 
concern H 0.79 1.221
45.  Restrict dogs in or near areas of high visitor use 
Restrict specific uses I -0.29 1.298
46.  Close campsites for revegetation J 0.37 1.157
47.  Further limit group size (current size limit: 12) K 0.11 1.156
48.  Allow day use only L -1.45 0.843
49.  Restrict number of visitors to seldom used areas M -0.77 1.031
50.  Restrict number of visitors to highly used areas N -0.15 1.188
51.  Close entire area to all recreation use until it is 
restored to wilderness conditions O -1.41 0.926
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52.  What is your age? 

70 and over60-6950-5940-4930-3920-2916-19

Age

25

20

15

10

5

0

Pe
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t

Age

 
 
 
 
 
53.  Gender
  

 Frequency Percent 
 Male 139 65.3
  Female 74 34.7
  N 213 100.0

 

54.  Which of the following best describes you?
 

Age Frequency Percent 
 16-19 10 4.7
  20-29 51 23.8
  30-39 44 20.6
  40-49 41 19.2
  50-59 51 23.8
  60-69 12 5.6
  70 and over 5 2.3
  N 214 100.0

 N 214
   
Median 4.00
Mode 2
Minimum 1
Maximum 7

 Frequency Percent 
  1  Black/African American 1 .5
  2  Asian 3 1.4
  3  White 198 93.0
  4  American Indian/Alaska Native 2 .9
  6  Spanish, Hispanic, or Latino 3 1.4
  7  Other 5 2.3
  N 213 100.0
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OtherSpanish, 
Hispanic, or 

Latino

Native 
Hawaiian or 
other Pacific 

Islander

American 
Indian/Alaska 

Native

WhiteAsianBlack/African 
American

Ethnicity

100

80

60

40

20

0
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t

Ethnicity

 
 
 
5.4    What is your zip code?  

0%�
Out of Country11%�

Out of State

0%�
Other In State

8%�
Bend area

33%�
Portland area

45%�
Willamette Valley

2%�
Cascade Mts and foothills

Area of Residence

Out of Country
Out of State
Other In State
Bend area
Portland area
Willamette Valley

Cascade Mts and 
foothills

Zip Code Location
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Rural�
10.0%

Urban�
90.0%

Urban and Rural Visitors

Rural
Urban

Urban or Rural

 
 

 
 
 
 
 

 
 
 

5.5    What is your household income before taxes? 

200,000 or more

150,000-199,999

125,000-149,000

100,000-124,000

75,000-99,999

60,000-74,999

50,000-59,999

45,000-49,999

40,000-44,999

35,000-39,999

30,000-34,000

25,000-29,000

20,000-24,999

15,000-19,999

10,000-14,999

10,000 or less

Income

20

15

10

5

0

Pe
rc
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t

Income Level

 Frequency Percent 
 Cascade Mts. and 

foothills 5 2.4

  Willamette Valley 96 45.5
  Portland area 69 32.7
  Bend area 16 7.6
  Other In State 1 .5
  Out of State 23 10.9
  Out of Country 1 .5
  N 211 100.0

 Frequency Percent 
 Urban 189 90.0 
 Rural 21 10.0 
 N 210 100.0 

 N 192
   
Median 11.00
Mode 12
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Income Frequency Percent 
 10,000 or less 11 5.7
  10,000-14,999 7 3.6
  15,000-19,999 4 2.1
  20,000-24,999 4 2.1
  25,000-29,000 2 1.0
  30,000-34,000 5 2.6
  35,000-39,999 5 2.6
  40,000-44,999 14 7.3
  45,000-49,999 14 7.3
  50,000-59,999 17 8.9
  60,000-74,999 23 12.0
  75,000-99,999 33 17.2
  100,000-124,000 22 11.5
  125,000-149,000 12 6.3
  150,000-199,999 6 3.1
  200,000 or more 13 6.8

 
5.6    Indicate the highest level of education that you have received?  
 

Completed 
graduate 
degree

Some graduate 
school

Completed 
bachelor degree

Some collegeHigh school 
graduate

Some high 
school

Education

40

30

20

10

0

Pe
rc

en
t

Education

 
 

 N 214 
    
Median 4.00 
Mode 2 
Minimum 1 
Maximum 7 
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 Frequency 
 

Percent  
  Some high school 6 2.8  

  High school graduate 12 5.7  
   Some college 58 27.5 

  Completed bachelor degree 51 24.2 
  Some graduate school 15 7.1 
  Completed graduate degree 69 32.7 
  N 211 100.0 
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