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SCIENCE and RESEARCH

Introduction
Camping activities can cause substantial disturbance of soil 
and vegetation in wilderness. Common effects include veg-
etation loss, change in species composition, damage to 
standing trees, compaction of soils and truncation of soil 
profiles (Hammitt and Cole 1998; Leung and Marion 
2000). Although such impacts are localized, most studies of 
trends in campsite impact have reported that impacts are 
increasing—more often as a result of site proliferation than 

the deterioration of long-established sites (Cole 1993; Cole 
and Hall 1992). This finding of substantial and increasing 
campsite impact suggests that a laissez-faire approach to 
campsite management is problematic. To avoid ever-
increasing campsite impact, active management strategies 
are needed. Common active strategies include Leave-No-
Trace education, concentration of camping on selected 
campsites, closure and restoration of other campsites, and 
confinement of activities within campsites (Cole 1981; 
Marion and Farrell 2002).

Despite these suggestions and implementation of camp-
site management strategies in many parks and wilderness 
areas, only a few studies have assessed the effectiveness of 
these strategies. In a portion of the Selway-Bitterroot 
Wilderness, Montana, managers attempted to reduce distur-
bance on highly impacted campsites by temporarily closing 
them, diverting use to adjacent undisturbed sites. Cole and 
Ranz (1983) found that this action was counterproductive; 
it resulted in increased impact. They concluded that closures 
should be permanent rather than temporary and that success 
would be furthered by education and active restoration 
(unless sites are unusually resilient). 
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Permanent campsite closure was 
successfully implemented elsewhere in 
the Selway-Bitterroot Wilderness. In 
the Seven Lakes basin, 12 of 18 camp-
sites with substantial stock-related 
impact were closed to stock and actively 
restored. Campers with stock were only 
allowed on the remaining six sites; 
backpackers were allowed to camp any-
where other than on four closed 
campsites. This effort resulted in a 37% 
decrease in the total area of campsite 
disturbance over a five-year period 
(Spildie et al. 2000). A more restrictive 
confinement strategy was implemented 
in a portion of Shenandoah Wilderness, 
Virginia, with 73 campsites. Managers 
decided to only allow camping on 41 of 
these sites. Within three years, without 
active restoration, the total area dis-
turbed by camping was reduced by 
about 50% (Reid and Marion 2004). 
Confinement was equally effective on 
canoe-accessed campsites in the 
Delaware Water Gap National 
Recreation Area, Pennsylvania-New 
Jersey, where managers decided to only 
allow camping on 81 of 179 existing 
campsites, plus six new campsites. They 
also concentrated camping on-site by 
installing anchored fire grates. Five years 
later, the total area disturbed by camping 
was reduced by 50%, without active 
restoration (Marion 1995).

Less successful—but not counter-
productive—were two campsite 
confinement programs in the western 
United States. Around five lakes in the 
Three Sisters and Mt. Jefferson 
Wildernesses, Oregon, managers 
closed about one-half of the existing 
campsites and required all campers to 
use designated sites. Four years later, 
campsite proliferation had been halted 
but the number of campsites and the 
total area of disturbance remained 
unchanged, largely because closed sites 
did not recover much (Hall 2001). At 
Grand Canyon National Park, man-

agers only allowed camping on 
designated campsites so popular that 
they were used most nights of the pri-
mary use season. Here the number of 
campsites and area of disturbance has 
increased, due to substantial use of 
illegal campsites (Cole et al. 2008), 
but not at the rate it likely would have 
in the absence of a designated campsite 
policy. In each of these cases, despite 
the fact that ecosystems were much 
less resilient than those at Shenandoah 
and Delaware Water Gap, there was no 
attempt to actively restore campsites. 
With restoration, more improvement 
might have occurred.

Given these divergent results, 
from different parts of the United 
States, it seemed worthwhile to con-
duct further research on the efficacy of 
campsite management strategies. In 
this article, we report on the effective-
ness of a campsite management 
program, implemented in the Caney 
Creek Wilderness, Arkansas, that 
sought to reduce the extent of camp-
site impact without the restrictiveness 
of a designated campsite policy. 

Specifically, we report on change in 
the number and condition of camp-
sites following an effort to reduce 
campsite impact through education, 
trail relocation, permanent closure of 
a few selected campsites, and site 
restoration.

Caney Creek Campsite 
Management
Caney Creek Wilderness covers 14,460 
acres (5830 ha) of the Ouachita 
Mountains of west-central Arkansas 
(see figure 1). Vegetation is a dense 
cover of oak-hickory-pine forest. 
Topography is dominated by two par-
allel creeks, Caney Creek and Short 
Creek, separated by long ridges with 
local relief of more than 1,000 feet 
(300 m). Although there are about 20 
miles (32 km) of trail in the wilder-
ness, most use occurs along the 9-mile 
(14.4-km) trail that follows Caney 
Creek. Most of the Short Creek 
drainage is trailless, but not difficult to 
traverse. Use is quite heavy in the wil-
derness, estimated at more than 12,000 
visitor days in the early 1990s. 

Figure 1—Overview of the Caney Creek Wilderness from the Tall Peak trail. Photo by Thomas 
Ferguson.
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Although measures of use are lacking, 
long-term ranger observations suggest 
relatively stable use levels over the past 
few decades.

In 1994, campsites were invento-
ried across the entire wilderness—on 
and off trail. A total of 91 campsites 
were located, many of which were 
highly disturbed. Local managers 
decided that this number of campsites 
and degree of impact was excessive. So 
they developed a management strategy 
to reduce the number of campsites 
and, thereby, the magnitude of 
camping impact. Trail relocation, edu-
cation, campsite closure, and site 
restoration were all employed. 

More than 2 miles (3.2 km) of 
creek-bottom trail were rerouted. This 
reduced the number of trail-accessible 
desirable places to camp. For example, 
the original Caney Creek Trail, east of 

Katy Creek, had 11 creek crossings in 
about 3 miles and was in the creek for 
substantial distances in several places. 
The relocated trail crossed in four 
places and the trail was up the side 
slope away from the creek most of the 
time. Trail relocation meant that many 
former campsites were no longer vis-
ible from the trail.

In addition, between 1994 and 
1996, 16 well-established campsites 
were closed to use and restored. Soil 
was scarified and planted with seed 
and locally collected transplants. Large 
rocks were buried in tent pads to make 
the site less conducive to camping (see 
figure 2). Plantings were watered and 
mulched. Ribbon was tied between 
trees to cordon off the site, and a “No 
Camping” sign was posted. In addi-
tion, fire rings and fire remains were 
scattered at 26 lightly impacted sites. 

Education programs emphasized 
camping at already-impacted sites and 
staying off closed sites. Although 
camping on closed sites was prohib-
ited, camping on existing sites was not 
mandatory (as in a designated camp-
site program).

Most of the closed campsites did 
not require ongoing work. However, 
two of the 16 closed sites required 
additional work every year for five 
years, and another two required 
ongoing work 10 years after closure. 
“No Camping” signs have been left at 
six of the campsites.

Methods
As noted above, there were 91 camp-
sites in the Caney Creek Wilderness in 
1994. On 48 of these sites, the pri-
mary impact was campfire remains, 
with or without a fire ring. There was 
little if any long-term disturbance. 
The only information collected on 
these “trace sites” was their location. 
On the 43 well-established campsites, 
we rapidly assessed different types of 
impact on every campsite, and we 
took detailed measurements on a 
sample of 12 sites. The rapid assess-
ment, which took fewer than 10 
minutes per site, quantified nine 
parameters: campsite area, devegetated 
area, vegetation loss, increase in min-
eral soil exposure, damage to tree 
trunks, exposure of tree roots, social 
trails, developments, and cleanliness 
(McEwen et al. 1996). For each param-
eter, a rating of 1, 2, or 3 was assigned 
to the site, depending on the level of 
impact. These ratings were summed to 
obtain the overall impact index. 

In addition, we assigned each site 
a modified Frissell (1978) condition 
class rating. Condition classes, ranging 
from 1 to 4, were (1) minimal impact 
(assigned to trace sites as well), (2) 
vegetation loss confined to the central 
portion of the site, (3) vegetation lost 

Figure 2—Student Conservation Association crew planting transplants among buried rocks on a 
closed campsite. Photo by Thomas Ferguson.

The campsite management program 
implemented in Caney Creek Wilderness 

has been effective in reducing 
campsite impact.
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over most of the site but little mineral 
soil exposure, and (4) vegetation lost 
and mineral soil exposed over most of 
the campsite. Where it was difficult to 
decide between adjacent condition 
classes, midpoints were used. For con-
sistency, the same individual evaluated 
all sites each year. Although formal 
evaluations of precision have not been 
made, the ratings of trained evaluators 
seldom differ by more than 0.5.

On the 12 campsites evaluated 
more precisely, we buried nails that 
could be relocated and we established 
permanent plots. We spent an hour or 
more on each site, taking careful mea-
surements of campsite area, ground 
cover conditions, and tree damage, 
using techniques first used in the Eagle 
Cap Wilderness, Oregon (Cole 1982). 

Campsite measurements were 
repeated in 2007. We searched for 
campsites in the entire wilderness. 
Rapid assessment procedures were 
done on all campsites, except the trace 
sites. Detailed measures were taken on 
six of the 12 sites studied in detail in 
1994. Permanent markers could not 
be found on two of the original 12 
sites, and the other four sites were 
closed, restored, and, therefore, no 
longer recognizable as campsites. This 
sample of six long-established camp-
sites is small and results should be 
treated cautiously. However, when 
expressed as a proportion of the popu-
lation of long-established sites, the 
sample size seems less limiting. The six 
campsites in the sample represent 38% 
of the 16 campsites that were well 
established (i.e., not trace sites) in 
both time periods. Moreover, results 
are consistent with studies of long-
term trends with larger sample sizes 
(e.g., Cole and Hall 1992).

Results
Between 1994 and 2007, the number 
of campsites declined 40%, from 91 

in 1994 to 54 in 2007 (see table 1). 
Both trace and well-impacted sites 
decreased in number, but the largest 
decrease was in the number of highly 
impacted campsites. The number of 
sites with a condition class rating of 
3.5 or 4.0 (sites that had experienced 
widespread loss of vegetation and 
organic litter cover) decreased from 
15 to 3 (see table 1). Based on the 
impact index ratings, the number of 
sites in the highest impact index class 
(22–27) decreased from 7 to 0 (see 
table 2), and the mean impact index 
decreased from 13 to 12. 

Table 3 can be used to describe 
the fate of individual sites in the 
period between 1994 and 2007. Read 
down columns to determine the con-
dition in 2007 of all campsites of a 
given impact index class in 1994. For 
example, of the 15 campsites in the 
10–15 impact index class in 1994, 10 
disappeared (index = 0), four improved 
to become trace sites (index = 9), and 
one deteriorated (index = 16–21). No 
sites in this class were stable. From this 
table we can conclude that between 
1994 and 2007:

• 16 campsites improved, but were 
still campsites;

• 58 campsites improved so much 
that they were no longer recogniz-
able campsites;

• 14 campsites were unchanged in 
condition;

• 3 campsites deteriorated; and
• 21 new campsites were created.

Of the new campsites, 16 were mini-
mally impacted trace sites, but five 
were more substantially disturbed. 

Most of the sites that improved or 
disappeared were in places that were 
no longer readily accessible once the 

Table 1—Condition class of Caney 
Creek campsites in 1994 and 2007

Condition 1994 2007

Classa —campsites—

1.0  48  29
1.5–2.0  11  13
2.5–3.0  17  9
3.5–4.0  15  3
Total  91  54
aModified Frissell condition class (refer to 
text for definitions).

Table 2—Impact index of Caney 
Creek campsites in 1994 and 2007

Impact 1994 2007

Indexa —campsites—

9  48  31
10–15  15  13
16–21  21  10
22–27  7  0
Total  91  54

aSum of ratings for 9 parameters (refer to 
text for details).

Table 3—The number of Caney Creek campsites in each 
impact index class in 1994 and 2007a

 1994 impact index

 0 9 10–15 16–21 22–27 Total

 0  37 10 7 4 58
 9 16 9 4 2 0 31
 10–15 4 2 0 7 0 13
 16–21 1 0 1 5 3 10
 22–27 0 0 0 0 0 0
 Total 21 48 15 21 7 112
aCampsites with an impact index of 0 in 1994 are new sites in 2007, whereas those 
with an index of 0 in 2007 disappeared. Sites above the shaded boxes improved, and 
those below the shaded boxes deteriorated.
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of campsites has decreased greatly (see 
figure 5), as has the magnitude of 
impact on the most severely disturbed 
campsites in the wilderness. Most of the 
work that contributed to success was 
accomplished over a period of four 
years. A Student Conservation 
Association crew (six members plus 
crew leader) worked four weeks a year—
for three years on the trail rerouting and 
one year on the site closure and restora-
tion. Cost was approximately $18,000 
per year, along with about 1.5 months 
per year provided by Forest Service or 
other volunteer personnel, for visitor 
contact and education. The program is 
being maintained with an ongoing 
investment of about one-half month of 
work per year.

Earlier studies of stricter and more 
restrictive confinement strategies 
(where camping is only allowed on 
designated sites) suggest that this 
strategy can be successful in limiting 
campsite impacts (e.g., Marion 1995; 
Reid and Marion 2004). At Caney 
Creek, impacts were reduced not by 
implementing restrictions requiring 
the use of designated campsites. Rather, 
the strategy involved reducing the 
number of places where visitors are 
likely or allowed to camp. This was 
accomplished using multiple 
approaches. Trail relocation, educa-
tion, permanent closure of selected 
campsites and assisted site restoration 
all contributed to success. It was par-
ticularly important to ensure that staff 
was available for education and moni-
toring during the times when most 
visitors were in the wilderness. The 
high resilience of these sites (i.e., they 
can recover rapidly) was an important 
factor, as was the decision not to close 
so many sites that people had a hard 
time finding an open campsite.

The fact that 21 new campsites 
developed over the study period sug-
gests that a designated site policy might 

trail was rerouted or were sites that 
had been closed and restored. None of 
the sites that deteriorated were in the 
more popular destinations along 
Caney Creek. Two were located on the 
Buckeye Mountain trail, which had 
been recently improved. The 21 new 
campsites were widely distributed 
throughout the wilderness, but they 
were particularly abundant along trail-
less Short Creek. However, the new 
campsites that developed in more 
popular places along Caney Creek 

generally were more 
highly impacted than 
those along Short Creek.

Although limited in 
quantity, the data from 
detailed measures on the 
sample of sites also sug-
gest a dramatic decrease 
in campsite impact. 
Disregarding the two sites 
that could not be remea-
sured, four of the 
remaining 10 campsites 
had recovered so substan-
tially that we did not 
remeasure them. On the 
remaining six sites, 
median area of campsite 
disturbance decreased 
from 2,500 feet2 (232 m2) 
in 1994 to 915 feet2 (85 
m2) in 2007 (see figure 
3). This difference is sta-
tistically significant 
(Wilcoxon signed ranks 
test, Z = 2.2, p = 0.03). 
Devegetated area 
decreased significantly 
from a median of 866 
feet2 (80 m2) in 1994 to 
506 feet2 (47 m2) in 2007 
(Z = 2.0, p = 0.05). These 
declines would be even 
greater if we included data 
from the four campsites 
that almost completely 

disappeared. The number of mutilated 
trees decreased significantly from a 
median of 7.5 to 3.0 (Z = 2.0, p = 
0.04), and vegetation cover increased 
significantly from a median of 13% in 
1994 to 21% in 2007 (Z = 2.0, p = 
0.04) (see figure 4).

Discussion and Conclusions
Clearly, the campsite management pro-
gram implemented in Caney Creek 
Wilderness has been effective in 
reducing campsite impact. The number 

Figure 3—Change in campsite and devegetated area, 1994 to 2007; box 
plots show the median campsite, as well as the 5th, 25th, 75th, and 95th 
percentiles.

Figure 4—Change in number of mutilated trees and percent vegetation 
cover on campsites, 1994 to 2007; box plots show the median campsite, as 
well as the 5th, 25th, 75th, and 95th percentiles.
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be even more effective in limiting 
campsite impact. Although that is pos-
sible, recent research at Grand Canyon 
National Park shows that new camp-
sites are often created even in places 
with designated campsite policies 
(Cole et al. 2008). Moreover, a large 
proportion of the new campsites at 
Caney Creek were in trailless areas, 
where campsites are few and far 
between. Future success might be most 
dependent on the ability to persuade 
visitors to use established sites in pop-
ular places and to eliminate all trace of 
their camping activities when they 
visit trailless places.  IJW
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Figure 5—Highly impacted campsite (a) in 1993, one year before closure and (b) in 1999, five years after closure. Photographs by Thomas Ferguson.
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