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The 2003 Bear Butte and Booth (B&B) Fires burned much of the Mount Jefferson Wilderness in the 
Deschutes and Willamette Motional forests, Oregon. A question for managers is how best to manage 
recreation in fire-affected areas in  ways that minimize adverse impacts on visitor experiences and the 
recovering landscape. To help address this question, we used omite surveys (n = 221 1 asking visitors 
in the Mount Jefferson Wilderness about their past use and postfire changes in use ond their preferences 
for managing recreation after fires. Results indicated that recreation use declined ofter the fires, but 
declines were less than those ofter recent policy and management decisions such as the Recreation Fee 
Demonstration Program. Visitor preferelltes for managing postfire recreation were mixed. Some visitors 
suppotted little or no management, some preferred access and use restrictions coupled with camping 
regulations, and some preferred either access and use restrictions or camping regulations alone. 
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uring the summer of 2003, the 
Bear Butte and Booth (R&R) 
Fires Complex burned substantid 

areas of federal, state, native, and private 
lands in Oregon. Approximately 40,000 ac 
burned within the Mount Jefferson Wilder- 
ness, potentially affecting outdoor recre- 
ation opportunities provided there for years 
to come. Wildland fires inspire many ques- 
tions about how best to manage forests after 
fire. Outside of wilderness areas, manage- 

ment might include evaluating the role of 
timber salvage and the potential for in- 
creased congestion at recreation sites unaf- 
fected by fire owing to postfire displacement 
ofvisitors from affected sites. Within wilder- 
ness areas, management might focus on con- 
trolling invasive plant species, rehabilitating 
human disturbed sites to mitigate erosion, 
and monitoring and studying affected plant 
and wildlife communities. Federal land 
management agencies generally agree that 

fire has played a longstanding role in creat- 
ing desired qualities of naturalness that peo- 
ple seek in wilderness, but these same agen- 
cies continue efforts to extinguish many fires 
(Parsons 2001). Current fire management 
plans for only 85 of the 405 national forest 
wilderness areas in the United States allow 
fires to burn within wilderness boundaries 
and most fires in these areas are suppressed 
anyway (Miller 2003). Choices that policy- 
makers and managers make regarding wild- 
fire are influenced by social, economic, and 
political realities. Many people do not favor 
knowing that fires can burn our most natural 
and valued places (Kneeshaw et al. 2004b). 
For these reasons, land management agen- 
cies must take advantage of opportunities 
when they arise to engage the public in wild- 
land fire policy and management decision- 
making both before and after fires burn. 

Although impacts of wildland fire on 
recreation generally fade over time (Englin 
et al. 1996), they can increase or decrease 
visitation in response to changing forest con- 
ditions during postfire recovery (Englin et 
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al. 2001, Loomis et al. 2001, Hesseln et al. 
2003). Postfire recreation use can differ by 
activity and location and depends on initial 
forest conditions, fire characteristics, and 
timing of fires (e.g., Ktine 2004). In wilder- 
ness areas postfire recreation likely fluctuates 
over time in response to changing forest con- 
ditions. Immediately afier fire, recreation 
use may decline substantially in response to 
access restrictions and damage to infrastruc- 
ture such as roads, trails, and parking lots. 
Wilderness managers may expect lower visi- 
tation for several years because characteris- 
tics that once attracted visitors might be 
significantly altered. Many visitors, for in- 
stance, may be deterred by the burned land- 
scape and choose to recreate elsewhere. 
Other visitors, however, may be attracted to 
burned areas to witness both the initial de- 
struction and the natural landscape pro- 
cesses that occur after fire (Englin et al. 
2001, Loomis et  al. 2001). Some of these 
visitors may even return periodically to in- 
vestigate the extent of postfire recovery over 
time. As burned landscapes recover, visita- 
tion may continue to decline as any novelty 
in the burn fades and recovering under- 
growth and dead trees provide little or no 
shade. Over time and as larger trees return 
managers might expect visitation to return 
to prefire levels. 

Understanding changes in visitation is 
important because recreation impacts can 
compound wildfire effects. Biophysical im- 
pacts, such as trampling and erosion, may 
cause additional disturbance of soil and veg- 
etation. Social impacts, such as visitor dis- 
placement, may increase visitation elsewhere 
and place greater pressure on recreation re- 
sources that may be unaffected by fire but 
already overburdened with excessive use. 
Monitoring actual visitation trends after 
wildfire and understanding who visitors are 
and how they perceive and respond to post- 
fire recreation management options can help 
managers anticipate and plan for implica- 
tions of potential changes, develop options 
that visitors are likely to accept, and meet 
broader public objectives regarding wilder- 
ness management and resource protection 
(Kneeshaw et al. 2004b; Winter et al. 2004). 
Visitors can be heterogeneous in their per- 
ceptions of recreation and its management, 
and managers shouId accommodate and in- 
corporate this diversity of beliefs and expec- 
tations in forest planning and management 
(e.g., Shindler and Shelby 1993, Vaske et al. 
1996, and Harshaw et al. 2006). Managers 
also need to understand situational factors 

that contribute to a particular management 
option being viewed favorably or unfavor- 
ably by diverse subgroups of visitors (Knee- 
shaw et al. 2004a, 2004b). 

We examined recreation visitation in 
Oregon's Mount Jefferson Wilderness after 
the 2003 B&B Fires. Ourobjectives were to 
(1) identify any initial changes in visitation 
afier these fires, (2) measure visitors' prefer- 
ences for postfire recreation management 
options, and (3) examine the extent to which 
management preferences are related ro visi- 
tors' recreation experiences and socioeco- 
nomic and demographic characteristics. We 
identified changes in visitation by examin- 
ing data from trailhead visitor permits. We 
measured visitors' preferences for postfire 
recreation management options using a sur- 
vey ofvisitors exiting major trailheads of this 
wilderness area. We examined the extent to 
which management preferences are related 
to visitors' recreation experiences and socio- 
economic and demographic characteristics 
by conducting factor and cluster analyses on 
preference ratings and testing for statistically 
significant differences in visitors' experi- 
ences and characteristics across visitor clus- 
ters. 

The Study Area 
The B&B Fires Complex formed from 

the combining of the Booth and Bear Butte 
Fires, which both began on Aug. 19, 2003 
and joined on Sept. 4, 2003. These fires 
burned approximately 90,000 ac of the Wil- 
lamette and Deschutes National Forests, 
Warm Springs Indian Reservation, and state 
and private lands in Oregon. Approximately 
40,000 burned ac were within the Mount 
Jefferson Wilderness, affecting trails, view- 
points, and campsites along the crest of the 
Cascade Mountains (US Forest Service 
2005). The fires burned in a mosaic pattern, 
burning some areas intensely and leaving lit- 
tle but charred remains and sterilized soil, 
while burning less intensely in other areas 
leaving larger trees alive. These fires missed 
many small "islands" within burned areas. 
Both fires were caused by lightning, which 
ignited fires that "slept" until low humidity 
and high temperatures prompted a flare-up. 
Suppression costs totaled almost $39 billion, 
33 mi of fire iine were constructed, and 13 
structures were destroyed. 

Some fire a ~ a i e d  areas within the 
Mount Jefferson Wilderness had been 
heavily used by day hikers, backpackers, 
climbers, and horse campers before the fires. 
These popular areas might now offer a dif- 

ferent kind ofexperience for many users. Of 
particular interest to forest managers is how 
landqcape changes from wildfire might in- 
Auence recreation use and visitor behavior. 
Two primary concerns are (I) potential rec- 
reation impacts in recovering burned areas 
resuiting from soil erosion along trails and at 
campsites, dimption of vegetative re- 
growth, and introduction of invasive spe- 
cies; and (2) displacement of wilderness vis- 
itors from fire-affected areas to other sites 
causing increased congestion and impacts 
elsewhere. Addressing either of these con- 
cerns has impiications for the other. Re- 
stricting recreation access or activities in 
burned areas, for instance, could help pre- 
vent further disturbance of soil and vegeta- 
tion but increase visitation and related im- 
pacts in unburned area?. Options for 
managing recreation after the B&B Fires 
likely will influence recreation experiences 
that visitors can expect. Questions such as 
"what changes would be most preferable" 
and "what types of management options 
would be most acceptable" are important for 
managers to consider after a fire. 

VisiktMn and Sunrey Dab 
We examined changes in visitation at 

the Mount Jefferson Wilderness before and 
after the B&B Fires and visitors' preferences 
for postfire recreation management. Our 
data were obtained from two sources: (1) 
trailhead visitor permits and (2) onsite sur- 
veys of visitors administered at major trail- 
heads. We gathered visitation data from sdf- 
issued permits required of visitors for entry 
into all wilderness areas of the Willamette 
National Forest since 1991. Permits in- 
cluded information about party size, num- 
bers of horses and dogs, and number of 
nights camping at specific locations. We 
gathered permit data for the Mount Jeffer- 
son Wilderness and select trailheads of 
nearby Three Sisters and Mount Washing- 
ton Wilderness areas for which complete 
data were available. Willamette National 
Forest records indicated that all data had 
been adjusted for permit compliance. Per- 
mit data suggest how recreation use and vis- 
itation might have changed after h e  B&B 
Fires relative to overali trends since 199 1. 

We also administered an onsite exit sur- 
vey of visitors during the summer of 2005 at 
trailheads kading to burned areas of the 
Mount jeffason Wilderness. Visitation at 
this wilderness in 2005 was estimated at 
6,600 peopte. We targeted summer visitors 
entering via high-use trailheads leading to 
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the southwestern portion of the Mount Jef- 
ferson Wilderness within and surrounding 
the Eight Lakes Basin. W e  selected this area 
because it typifies the mosaic pattern found 
throughout burned areas ofthe western por- 
tion of the Mount Jefferson Wilderness. We 
administered the survey only in the summer, 
missing individuals visiting in other seasons. 
The summer survey did, however, target vis- 
itors during the period of greatest conges- 
tion and potential impact. Although the sur- 
vey did not sample prefire visitors, 
information gained from postfire visitors 
can be used to guide management decisions 
of interest to that targeted group. I n  total, 
284 visitors were approached onsite and 22 1 
completed the survey, yielding a 78% re- 
sponse rate. 

fire Effects on Recreation 
Visitrrtion 

Our first objective was to identif) any 
changes in visitation at the Mount Jefferson 
Wilderness after the B&B Fires. Our survey 
gathered information about visitors' charac- 
teristics, visitation patterns, and experiences 
in this area before and after these fires. Most 
respondents (70%) did not change the fie- 
quency with which they visited the Mount 
Jefferson Wilderness since the B&B Fires. 
Twenry-three percent of respondents re- 
ported that their visitation decreased and 
7% reported that their visitation increased. 
Given that visitation levels were self-re- 
ported by respondents still visiting the area 
after the fires, our data did not reveal how 
many visitors may not havereturned because 
ofthese fires. Information was unavailable to 
contact individuals who previously came to 
the area but no longer visit. Among the 23% 
of respondents who reported a decrease in 
their visits, over one-half (5G%) cited the 
B&B Fires as a reason for visiting less often. 
Among respondents who increased their vis- 
itation, only a few cited these fires as a reason 
for visiting more often. 

Despite a 23% reduction in self-re- 
ported visitation (over one-half attributed to 
the B&B Fires), overall visitor satisfaction 
remained high. Median satisfaction reported 
by respondents was 8 on a scale from 1 "not 
satisfied" to 9 "extremely satisfied," but this 
could reflect in part that visitors self-selected 
the area because they enjoy it despite the 
fires. This finding is consistent, however, 
with high overall satisfiction reported in 
wilderness areas generally (e.g., Love and 
Watson 1992 and Manning 1999). 

- Mt. Jefferson (burned) 
- Mt. Jefferson (unburned) 
- Mt. Washington 
-Three Sisters 

Year 

Figure 1. Number of paking permits issued for the Mount Jefferson (burned and unburned) 
Wilderness area, and select trailheads of the Mount Washington and Three Sisters Wil- 
derness areas with Fee Demo and the B&B Fires. 

Effects of the B&B Fires on visitation 
also must be examined in the context of 
overall trends for the Mount Jefferson Wil- 
derness and similar areas nearby. Permit data 
indicated that visitation levels for the Mount 
Jefferson, Mount Washington, and Three 
Sisters Wilderness areas declined since the 
mid-1990s (Figure 1). After the B&B Fires, 
however, visitation for all three areas re- 
mained relatively stable with only slight fluc- 
tuations from year to year. Permit data for 
individual trailheads showed that postfire 
declines in visitation at the Mount Jefferson 
Wilderness arose largely from lower visita- 
tion in burned areas, whereas visitation to 
unburned areas actually increased slightly. 
Before these fires, burned and unburned ar- 
eas typically received relatively equal visita- 
tion. The proportion of visitors who were 
day users versus overnight campers re- 
mained about the same after the fires as be- 
fore. ' 

Given the data examined, effects of the 
B&B Fires on recreation visitation at the 
Mount Jefferson Wilderness appear to be 
minimal relative to prevailing downward 
trends over the past 10 years. Although it is 
conceivable that we may see greater fire ef- 
fects on future visitation, the lack of a sub- 
stantial effect is not necessarily surprising 
given past research. For example, interviews 
with visitors in the Bob Marshall Wilderness 
one year after the 1988 Gates Park Fire indi- 
cated that visitation had been affixxed little by 
that fire because those wilderness visitors 

placed more emphasis on remoteness and nat- 
uralness in their recreation choices (Love and 
Watson 1992). It is conceivable that sim- 
ilar recreation preferences motivate post- 
fire Mount Jefferson Wilderness visitors, 
but we were unable to confirm this from 
the data examined. 

Recently, dramatic changes in visita- 
tion at the Mount Jefferson Wilderness may 
coincide not with the B&B Fires, but with 
changes in wilderness recreation manage- 
ment. In 1995, recreation use limits were 
implemented for a portion of this wilderness 
area and coincided with immediate reduc- 
tions in visitation to newly restricted areas 
and increased visitation at several high-use 
destinations not subject to the new restric- 
tions. Declines in visitation that coincided 
with the 1998 implementation of the Trail 
Park Pass under the Recreation Fee Demon- 
stration ("Fee Demo") Program were even 
more dramatic (Figure 1). Visitors were re- 
quired to purchase a pass to park at all trail- 
heads leading into Mount Jefferson and 
other wilderness areas. Previously, visitors 
were allowed to park for free. Visitation de- 
clined precipitously in the Mount Jefferson 
Wilderness in 1999 and 2000 and remained 
relativelv low until the B&B Fires. This 
trend suggests that recreation choices of 
Mount Jefferson Wilderness visitors have 
been influenced less by fire than by manage- 
ment actions that restricted access through 
mandate or price. 
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Visitor Preferences for Postfire 
Management Educate visitors on "Leave No Tracen wilderness camping 

Our second objective was to examine techniques [ I  .55 (0.69)] 
preferences for postfire Re-vegetate impacted areas; post signs to inform visitors 

management in fire-aEected areas. Our sur- of site restoration strategies [I .07 (0.94)] 
vey asked extent to which Restrict stock use in or near areas of ecological concern 
they opposed or supported several possible I0.79 (1.2211 
options for managing postfire recreation im- 

Allow campfires in designated campsites (marked with pacts. These options were bzsed on the Wil- wooden posts) only [0.56 .31 
lamette National Forest Land and Resource 
Management 'Ian (US Service lg9*) Close campsites for re-vegetation 10.37 (1.1611 
for addressing recreation impacts in wilder- 
ness areas. We measured responses on Promote use of 'hardened' sites (campsites that are 
5-~0i11t -2 O ~ ~ O s e "  resistant to additional impacts) 10.28 (1.12)] 
+2 "strongly support." 

Reduce accessibility (close trails) to specific areas of 
proposed for managing ecological concern 10.22 (1.28)] 

recreation at the Mount Jefferson Wilder- 
ness after the B&B ~i~~~ receiMd strong sup- Allow camping in designated campsites (marked with 

wooden posts) only 10.12 (1.34)] 
port among respondents (Figure 2). O n  av- 
erage' respondents preferred 'ptions that Further limit group size (current size limit: 12) 10.1 1 (1.16)] . 
were educational, informational, and in- 
volved ecological protection such as educat- 

Restrict number of visitors to highly used areas 
ing visitors on "leave no trace" and reveg- [-0.15 
etating impacted areas. These findings are 

Restrict dogs in or near areas of high visitor use and consistent with previous research showing 
restrict specific uses [-0.29 (1.30)] 

that recreationists tend to prefer strategies - 
aimed at visitor education and managing B~~ campfires [-0.72 (1.2011 
biophysical resources (Manning 1999, Cole 
and Hall 2005)' Respondents '" reacted Restrict number of visitors to seldom used areas 
positively to hardening campsites and regu- 14-77 (1.03)1 . ,. 
lating camping and campfires by imple- 

Close entire area to all recreation use until it is restored to ' 

meriting designated sites, 'though day users wilderness conditions 1-1 -41 (0.931 
were slightly more supportive of these op- 
tions than campers. On average, limiting *'low day use Only (0.84)J 

group size and closing specific campsites and 
trails in areas of particular ecological con- 
cern were supported. Least preferred options 
involved restricting activities (e.g., banning 
campfires) or access by limiting the number 
of visitors at highly or seldom-used areas, 
allowing day use only, or closing areas alto- 
gether. Respondents generally supported re- 
strictions on stock use, but opposed restric- 
tions on dogs. 

These mean preference ratings for post- 
fire management options only tell part ofthe 
story. Recreationists typically are heteroge- 
neous, exhibiting a range of preferences 
(Manning 1999). Given diversity among 
recreationists, researchers have emphasized 
the importance of differentiating users into 
meaninghl homogeneous subgroups (Vaske 
et al. 1996). Our third objective was to ex- 
amine the extent to which visitors' prefer- 
ences for postfire management were related 
to their experiences and sociodemographic 
characteristics. We conducted exploratory 
factor and cluster analyses of visitors' prefer- 

-3 -2 -1 0 1 2 3 

Figure 2. Mean and SD (in parentheses) of respondent ratings of posffire management 
options, with -2 = strongly oppose, - 1  = oppose, O = neutml, 1 = support, and 2 = 
strongly support. 

ences for postfire management options to 
classify respondents into more homoge- 
neous groups. Principal components factor 
analysis with varimax rotation identified 
three underlying factors that reasonably 
characterized most management options 
presented to respondents: (1) "restrict ac- 
cess," (2) "regulate camping," and (3) "re- 
strict activity" (Tabk 1). Five variables re- 
ported in Figure 2 were removed from the 
factor extraction because of limited reliabil- 
ity measured by Cronbach's alpha. Given 
that factor analysis provides a means to ex- 
plain variation among data via latent factors 
in the data, it is not surprising that four of 
the excluded variables did not help explain 
variation among the other variables. These 

variables included those that most people 
agreed on (i.e., two most strongly supported 
and two most strongly opposed). The fifth 
variable ("promote use of hardened sites") 
was removed from the "regulate camping" 
factor strictly on statistical consistency 
grounds. 

The three factors that were extracted 
explained 63% of variation in the data. "Re- 
strict access," with a Cronbach's alpha reli- 
ability coefficient of0.79, included manage- 
ment options that proposed various access 
restrictions such as closing trails, limiting 
party size, and restricting use in both seldom 
and highly used areas. Although this factor 
explained the most variation (26%) of the 
three extracted factors, it was comprised of 
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those variables with low means and high Table 1. Factor and reliability analyses of visitor support for management options. 
standard deviations (Figure 2). This means 
that there was greater disagreement among 
respondents regarding these 'management 
options. "Regulate camping" was the second 
factor extracted, with a Cronbach's alpha of 
0.80 and explaining 18% of the total varia- 
tion in the data. Management options for 
the "regulate campingn factor proposed lim- 
iting camping to designated areas and man- 
dating use ofcampfire rings. Options for this 
factor had relatively low means and high 
standard deviations (Figure 2), suggesting 
some disagreement among respondents. 
The third factor extracted was "restrict activ- 
ity" and included management options that 
proposed restrictions on specific activities 
such as prohibiting campfires and restricting 
stock use and dogs; it explained approxi- 
mately 18% of variation and had a Cron- 
bach's alpha of 0.64. Respondents were in 
greater agreement regarding their support1 
opposition toward these options. 

A series of K-means cluster analyses was 
performed on these factors ranging from two 
to seven clusters. The four-group solution 
provided the best fit for the data. 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 four-group 
solution. Assigning descriptive labels, the 
four respondent clusters were (1) a "pro- 
management" group (36%) who generally 
supported a11 management options, (2) a 
"prorestriction" group (21 %) who sup- 
ported restricting access and activities but 
opposed mandating the use of campfire 
rings and designated campsites, (3) an "an- 
tirestriction" group (22%) who supported 
mandating the use of campfire rings anddes- 
ignated campsites but opposed restricting 
access and activities, and (4) an "antiman- 
agement" group (21940) who generally op- 
posed all management options (Table 2). 
Respondents were somewhat equally dis- 
tributed among these identified clusters. 

Respondent clusters significantly dif- 
fered by many of respondents' characteris- 
tics (Table 3) but not by many attributes of 
respondents' wilderness visits (Table 4). Our 
relatively small sample size (n = 22 1 ), while 
being well within an acceptable margin of 
error (?6%; Salant and Dillman 1994), 
nevertheless, can lead to insignificance in 
many tests of statistical differences. There- 
fore, we also calculated effect size statistics 
such as Cramer's Vand eta (q), which are 
influenced less by sample size. These effect 

Management options 

Factor loadings 

Restrict Regulate Restrict 
access camping activity 

Close campsites lor revegetation 
Restrict number of visitors to highly used areas 
Further limit group size (current size limit: 12) 
Reduce accessibility (close traik) to specitic areas o f  

ecological concern 
Restrict number of visitors to seldom-used areas 
Allow campfires in designated campsites (marked with 

wooden posts) only 
Allow camping in designated campsites (marked with 

wooden posts) only 
Restrict dogs in or near areas of high visitor use and 

restrict specific uses 
Ran campfires 
Restrict stock use in or near areas of ecological concern 

Eigenvalue 
I'ercent variation explained 
Cronbach alpha reliability coeGcient 

Note: Management options coded on a 5-point scale of -2 = strongly oppose, - 1 = oppose. 0 = neutral, 1 = support, and 2 = 
strongly support. Total variance explained across all three factors equals 63%. 

Table 2. Respondent groups based on preferences for ~ostfire management options. 

Mean factor scores 
Restrict Regulate Restrict 

Cluster group Percent access camping activity 

Promanagement 36 0.53 1.34 0.61 
Proresuiction 2 1 0.16 -0.54 0.46 
Antirestriction 22 -0.21 1.02 -0.82 
Antimanaeement 21 - 1.04 -1.19 -0.98 

Note: Mean h o r  scorn coded on a 5-point scale of -2 = strongly oppose, - 1 = oppose, 0 = neutral, I = support, and 2 = 
strongly support. 

size statistics then can be compared using 
guidelines suggested by Cohen (1988) and 
Vaske et al. (2002). Guidelines categorize 
effect size measures into three levels. Cohen 
(1988), for instance, labeled effect sizes as 
either "small," "medium," or "large," 
whereas Vaske et al. (2002) labeled them 
"minimal," "typical," and "substantial" 
based on effect size sratistics of 0.10, 0.30, 
and 0.50, respectively. Effect sizes in Tables 
3 and 4, therefore, averaged approximately 
0.20, suggesting that they are measuring rel- 
atively "medium" or "typical" strength in 
differences among clusters. 

Previous research has found differences 
in support for forest management among in- 
dividuals with varying socioeconomic and 
demographic characteristics (e.g., Vaske et 
al. 2001). Differences also have been found 
among wilderness user groups in their pref- 
erences for particular management actions 
including at Mount Jefferson Wilderness 
(Shindler and Shelby 1993). In our study, 
we found that changes in self-reported visi- 

tation ( X Z  = 6.98; df = 6, P = 0.323) and 
satisfaction (F = 2.61; df = 3, 112; P = 
0.06) after the B&B Fires were not statisti- 
cally different among the four cluster 
groups. Other characteristics, however, did 
vary among the four cluster groups identi- 
fied. 

The promanagement group was com- 
prised more highly of urban, female, and 
college-educated individuals (Table 3). Ur- 
ban residence, female gender, and educa- 
tional attainment often are associated with 
biocentric views toward nature, and these 
individuals ofien are likely to support public 
land management strategies intended to 
protect species and natural processes (e.g., 
Steel et al. 1994, Manning 1999, Vaske et al. 
2001, Borrie et al. 2002, and Manfredo et al. 
2003). We found in our study that almost 
one-half of the promanagement group ac- 
cessed the Mount Jefferson Wilderness via 
the heavily burned Pacific Crest Trail, but 
reported relatively low declines in satisfac- 
tion. Only 14% of this group reported less 
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Table 3. Characteristics of respondents in each cluster group. 

Characteristics 
Entire Cluster groups 

sample Promanagernent Proriesrriction Antirestriction Antimanagement K' V 

Gender (% female) 36 47 24 42 20 11.95" 0.24 
Education (96 bachelors degree or more) 64 8 1 75 45 42 27.58" 0.37 
Residence (96 live in urban area) 90 95 93 84 83 5.74b 0.17 
Stock use (96 parricipadngl 8 8 2 15 7 5.39 Q.16 
Camping (% panicipating) 53 44 54 64 54 5.01 0.13 

" Statistical significance at 1%. 
Starbtical significance at 5%. 

Table 4. Attributes of respondents' visit for each cluster group. 

Entire Cluster groups 

Artributes sample l'romanagement I'rorestriction Antirestriction Antimanagement F "I 

Number of people in party 3.5 3.1 3.6 3.8 3.7 0.54 0.09 
Perceived crowding" 2.2 2.4 2.1 2.0 1.8 1.89 0.16 
Number of parties camping nearby6 1.3 1.4 0.7 2.5 1 .O 5.67' 0.37 
Number of other parties encountered 5.9 6.2 5.5 6.7 4.8 2.43 0.18 
Time within sightlsound of other parties 11.2 12.5 8.0 13.8 9.5 0.88 0.11 

" Cod& orr 9-poinr scale from 1 = not at all crowdcd to 9 = extrerncly crowded 
Based on proportion of sample that camped. 

'S tat i s id  significance at 1%. 

frequent visitation since the B&B Fires com- 
pared with 22% for the entire sample. The 
promanagement group was comprised of 
more day users than campers, relatively few 
stock users (Table 3), and tended to travel in 
smaller parties (Table 4). The tendency of 
promanagement respondents to support 
management options of all types may arise, 
in part, from their relatively low participa- 
tion in activities that are most typically re- 
stricted (e-g., camping and stock use). 

The  prorestriction group shared some 
characteristics with the promanagement 
group such as a high proportion of urban 
and college-educated individuals (Table 3). 
The prorestriction group, however, gener- 
ally opposed mandating the use of campfire 
rings and designated campsites but sup- 
ported restricting access and activities. This 
group consisted mostly of hikers, more of 
whom were campers than day users. In ad- 
dition, this group had the lowest proportion 
of stock users among groups. Prorestriction 
respondents, on average, reported relatively 
few encounters with other parties (Table 4) 
but did not perceive crowding any differ- 
ently than other cluster groups. Characteris- 
tics of the prorestriction group suggested 
thar these individuals experienced more sol- 
itude in their recreation experiences and 
were willing to accept more restrictions on 
access to maintain these experiences. 

The antirestriction group supported 
designating campsites and allowing camp- 

fires in approved fire rings but opposed re- 
stricting access and activities. This group 
was comprised of the highest proportion of 
campers (64%) relative to other groups (Ta- 
ble 3). Nearly one-half (43%) of this group 
exited the Mount Jefferson Wilderness via 
the DuEy Lake trailhead, which has desig- - 

nated campsites. Antirestriction respon- 
dents, on average, reported more encounters 
compared with other groups. This group 
also reported spending a greater percentage 
of time within sight and sound of others and 
camping near greater numbers of other par- 
ties but perceived similar levels of crowding 
as respondents in other groups (Table 4). 
Antirestriction respondents likely had a 
higher tolerance for encountering other vis- 
itors than respondents in groups such as the 
prorestriction group. It also is possible that 
camping at strategically located sites in- 
creased the perception of solitude for anti- 
restriction respondents despite greater time 
spent in sight and sound of other visitors. 
Moreover, previous research suggests that 
designation of wilderness campsites can be 
perceived positiveiy by visitors (Brunson 
and Shelby 1990, Farrell et al. 2001). Our 
results suggest that antirestriction visitors 
may support designating campsites for spe- 
cific amenities ~rovided, such as fire rings 
and level ground for tents. They may prefer 
improved infrastructure to accommodate 
more visitors instead of access or activity re- 
strictions, perceiving infrastructure as a less 

invasive form of management that provides - 
desirable amenities. 

Among the four groups, the antirnan- 
agement group was comprised of the largest 
proportion of visitors who were males, did 
not have a college education, and resided in 
rural areas (Table 3). Rural residents often 
question federal dominance over natural re- 
source issues in favor of geater local control 
(Nie 1999). Our results suggest that the an- 
timanagement group had characteristics of 
individuals with anthropocentric views on 
public land management. Anthropocentric 
views tend to be stronger among men, long- 
standing and older rural residents, and indi- 
viduals possessing lower educational attain- 
ment (e.g., Steel et al. 1994 and Jones et al. 
2003). Individuals with these views tend to 
favor personal freedom in their wilderness 
experiences. Perhaps antimanagement re- 
spondents in our study had little support for 
any of the management options because 
many of those options were perceived as re- 
stricting personal freedom. 

Conclusions and Implications 
Our results indicate that recreation vis- 

itation in the Mount Jefferson Wilderness 
has not dramatically changed after the B&B 
Fires of 2003. Permit data showed that after 
these fires, visitation remained relatively sta- 
ble with only slight fluctuations from year to 
year. Displacement of visitors from the 
Mount Jefferson Wilderness to other nearby 



. areas also appears to have been minimal, be- 
cause onsite surveys of visitors showed that 
over 70% of respondents did not change 
their visitation in response to these fires. 
Whether current tevels of postfire visitation 
will continue after initial curiosity wanes 

I and the area begins to recover remains un- 
certain. The relatively modest postfire 
changes in visitation observed so far in the 
Mount Jefferson Wilderness suggest that the 
R&B Fires may have had less impact on use 
levels in this wilderness area than manage- 
ment events such as implementation of the 
Recreation Fee Demonstration Program. If 
this initial finding holds over the next several 
years, managers, policymakers, and the pub- 
lic might take heart in knowing that for rec- 
reation in the Mount Jefferson Wilderness, 
large wildland fires such as the B&B Fires 
may not always cause devastating impacts to 
recreation use levels. Impacts of wildfire on 
recreation visitation may be relatively be- 
nign compared with effects from intentional 
changes in policy and management direc- 
tion. 

Given that our findings suggest that 
wildfire effects on recreation use levels may 
be relatively minimal compared with im- 
pacts from management and policy changes, 
it is important for managers to understand 
how visitors perceive and respond to man- 
agement options. Our survey data showed 
that visitors' preferences for postfire recre- 
ation management in the Mount Jefferson 
Wilderness were varied. Visitors were some- 
what equally distributed along a spectrum 
defined at the extremes by support or oppo- 
sition to management options of all types 
but tended to support actions that would 
improve their own personal use. If represen- 
tative of the larger population, it would ap- 
pear from our data that area closures and use 
limits would receive near uniform opposi- 
tion among Mount Jefferson visitors, 
whereas postfire management policies focus- 
ing on information, education, and ecolog- 
ical protection would receive broad support. 
After the B&B fires, Deschutes National 
Forest installed an interpretive display about 
the fires at a roadside overlook. .Our results 
suggest that such displays likely are well-re- 
ceived by visitors, and could even focus on 
providing additional information pertaining 
to postfire recreation management. Similar ' 
educational campaigns could be used to in- 
form visitors and influence their behaviors 
related to specific management concerns, 
such as minimizing camping and other use- 
related impacts (Watson et al. 1996, Man- 

ning 1999). Wilderness recreation often fa- 
cilitates the only direct contact that the 
public will have with wilderness manage- 
ment in general and wildfire in particular, 
thus informing lasting impressions of both. 
Postfire conditions should be viewed by 
managers as important opportunities to pro- 
vide public education and outreach on the 
role of fire in wilderness ecosystems as well as 
the role of management in postfire recovery. 

Our results also showed that other 
management strategies involving access re- 
strictions, such as closing campsites, restrict- 
ing users, and limiting group sizes, were 
more contentious among respondents, indi- 
cating potential challenges for managers. 
Cluster analysis revealed four relatively 
equal-sized subgroups of visitors that dif- 
fered in their support for these types of man- 
agement strategies. These subgroups also 
differed in attributes of their wilderness ex- 
perience and their socioeconomic and de- 
mographic characteristics (e.g., gender and 
education). This suggests that no single 
combination of other types of management 
options besides education and ecological 
protection would be strongly supported by 
all visitors in the Mount Jefferson Wilder- 
ness. Widely differing or opposing views of 
postfire management sometimes could ne- 
cessitate a mix of management strategies de- 
pending on site-specific circumstances and 
resource conditions. Knowing the extent to 
which visitors belong to different subgroups 
and support particular types of management 
options can help managers identify appro- 
priate stakeholder groups that might be in- 
cluded in public land planning processes, es- 
timate possible reactions to controversial 
management actions such as limiting access 
or restricting use, and identify target groups 
for other options such as additional educa- 
tion, outreach, and enforcement. 

Future research is needed to address 
some of the limitations of this study. Longi- 
tudinal and/or panel studies (e-g., prefire 
and postfire), for instance, are necessary for 
examining preferences and behaviors of 
nonusers and visitors who may actually be 
displaced because ofwildfires. Additional re- 
search is needed to explore how interactions 
between fire and landscape attributes might 
change the spatial distribution of visitors 
and quality of recreation opportunities avail- 
able. Finally, our findings are limited to rec- 
reati~nists visiting the Mount Jefferson Wil- 
derness after the B&B Fires. Results may not 
generalize to recreationists visiting this wil- 
derness area or other regions after different 

fires. The applicability of our findings to 
other geographical areas, recreation user 
groups, and wildland fires also remains a 
topic for empirical investigation, 
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