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RESEARCH SUMMARY

Change in the number and condition of campsites
was followed for 12 to 16 years in portions of three wil-
dernesses. the Lee Metcalf and Selway-Bitterroot Wil-
dernesses in Montana and the Eagle Cap Wilderness
in Oregon.

The number of campsites increased markedly in all
three areas. 53 percent in the Selway-Bitterroot, 84 per-
cent in the Lee Metcalf, and 123 percent in the Eagle
Cap. Exigting campsites deteriorated in the Lee Metcalf.
They remained relatively stable in the Selway-Bitterroot;
site condition was not assessed in the original campsite
survey in the Eagle Cap.

Campsite impact increased substantidly, primarily
because new campsites were developed-not because
existing campsites had deteriorated. Problems of camp-
ste proliferation have been most severe in places that
receive regular camping use but where many potentia
campsites have never been used.

Managers need to focus more attention on reducing
campsite proliferation. In popular places they need to
discourage campers from developing new campsites,
while rehabilitating “excess’ sites and sites that have not
been heavily impacted. In little-used places, they need
to encourage campers to use sites that have not been
used before, but only if campers are able to minimize
their impacts. In such places, managers should attempt
to rehabilitate al sSites, whether they have been heavily
impacted or not.
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INTRODUCTION

Those who visit wilderness may cause localy severe
impacts, particularly on the vegetation and soil at
campsites. Many campsites have lost virtually all
ground cover vegetation and tree reproduction; or-
ganic soil horizons have been logt, and exposed min-
erd soil has been severely compacted (Cole 1987).
More wilderness managers cite campsite deteriora-
tion as a problem than any of the other potential prob-
lems in wilderness (Washburne and Cole 1983). Man-
agement drategies addressing campsite deterioration
range from attempting to reduce or redistribute use
to attempting to modify camping behavior. In most
wilderness areas, however, campsite management
programs are more likely to treat symptoms rather
than causes. Most management consists primarily of
picking up litter, cleaning out firerings, and occasion-
ally attempting to rehabilitate damaged sites.

Opinions differ about trends in wilderness conditions.
Concerns that the wilderness is being “loved to death”
have been around for decades. They have led some to
assume that wilderness conditions are deteriorating.
Others point to visitor-use statistics showing that wil-
derness use has declined recently, at least in some ar-
eas (Lucas 1989). If use is declining, conditions may
be getting better rather than worse.

Although some information exists on campsite con-
ditions in wilderness, few data are available on the
changes in campsite conditions over time. Without
such knowledge, it is impossible to evaluate the effec-
tiveness of campsite management programs. A recent
report by Cole and Hall (1992) described changes over
time on campsites in the Eagle Cap Wilderness, OR,
the Bob Marshall Wilderness, MT, and Grand Canyon
National Park, AZ. These studies followed changes on

established campsites over periods of 5 to 11 years. The

only other such study reported changes over 9 years on
seven open campsites in the Boundary Waters Canoe
Area Wilderness, MN (Merriam and Peterson 1983).
The results of these studies present a complex pic-
ture of change on wilderness campsites. Some camp-
Stes improve, others deteriorate, and others reman
relatively stable. Even on the same campsite, some

impacts may increase while others diminish. The
overall trend in al four of these wilderness areas was
one of dight deterioration on established campsites
(Cole and Hall 1992; Merriam and Peterson 1983).

Change on established campsites is only one of the
pieces of information needed to evaluate change in
campsite condition. Campsite impact is a function of
the number of campsites and the condition of those
sites. If the number of campsites changes dramati-
cdly, the amount of campsite impact will change pro-
portionaly even if the condition of the origina Sites
remains unchanged.

This study reports changes over time in the num-
ber and condition of al campsites within portions
of three different wildernesses. Case studies were
conducted in the Lee Metcalf and Selway-Bitterroot
Wildernesses, MT, and the Eagle Cap Wilderness,
OR. Periods between measurements were 16 years
in the Lee Metcdf, 15 years in the Eagle Cap, and
12 years in the Selway-Bitterroot. Given the differ-
ences among study areas, the different methodologies
used, and the differing periods of study, each case
study will be reported separately.

LEE METCALF CASE STUDY

The Spanish Pesks, in the Madison Range of south-
western Montana, was a 20,600-ha Primitive Area
until 1983, when it became part of the 100,000-ha
Lee Metcaf Wilderness. Accurate figures for visitor
use are lacking, athough the relative use of various
trails and destination areas is known from a visitor
survey (Lucas 1980) and systematic observations by
rangers. Use is moderately low for wilderness (typi-
cd of a sparsaly populated State like Montana) and
is consgdered to have been relatively stable over the
past 15 to 20 years. Parties with stock and hunting
parties (many with stock) comprise a substantial
minority of overnight users (Lucas 1980).

Most overnight visitors are attracted to several sub-
apine lake basins, located within a |-day hike or ride
of trailheads, at elevations of 2,000 to 2,750 m (fig. 1).
Over the years, campsites have developed around more
than 20 lakes in whitebark pine (Pinus albicaulis),



Figure |-The Spanish Lakes basn in the
Lee Metcalf Wilderness, MT.

subalpine fir (Abies Zasiocarpa), and lodgepole pine
(Pinus contorta) forests and subalpine meadows.
Most campsites have been created by users. Man-
agement intervention has been minimal. A largely
ineffectua prohibition on overnight stock use at sev-
eral lakes was lifted in 1983 when regular patrols by
wilderness rangers began. A similarly ineffectual
prohibition on camping within 60 m of lakes persists.
The vast mgjority of campsites are till within 60 m
of lakes; the terrain is such that there is often little
possibility of camping farther away. Aside from one
Ste that was closed to camping, managers have not
attempted to control where visitors camp. Other
management activities include informing users of
low-impact camping practices, removing firerings,
and picking up litter.

Methods

In 1972, as part of a study to develop methods for
judging campsite condition, Frissdll (1978) inventoried
al identifiable campsites around 10 subalpine lakes.
Fifty sites were located around these lakes. Each was
assigned a condition class rating, between 1 and 5,
based on the amount of impact. These condition
classes were:

1. Ground vegetation compressed temporarily, but
not serioudy injured. Minima physica change (ex-
cept smple fireplace) (fig. 2a).

2. Ground vegetation worn away in immediate vicin-
ity of fireplace (fig. 2b).

3. Ground vegetation gone from around fireplace
and in other parts of site. Humus and litter till
present in most places (fig. 2c).

4. Bare minera soil widespread. Tree roots exposed
on surface (fig. 2d).

5. Ground cover dmost nonexistent. Trees dying.
Soil erosion occurring.

In 1988, these same campsites were resurveyed.
Condition classes were assgned in a manner identi-
ca to 1972, except that no attempt was made to dis-
tinguish between class 4 and 5. These two classes are
difficult to consstently distinguish. For this study,
campsites rated class 4 or class 5 in 1972 are consid-
ered to be class 4. In addition, campsites that had not
been present in 1972 were surveyed and rated.

These numerica ratings do not provide a lot of in-
formation about campsite condition. They are precise
and repeatable estimates of condition, however. They
are highly correlated with other independent measures
of change such as percentage of vegetation loss and
gze of the campsite (Cole 1989). Therefore, these data
do alow us to draw conclusions about changes in the
number of campsites and their relative condition over
this period.

Results

Between 1972 and 1988 the number of campsites
around the subal pine lakes in the Spanish Peaksin-
creased gresatly. In 1988 we found 47 sites that had
not been inventoried in 1972. In contrast, only five of
the sites inventoried in 1972 could no longer be recog-
nized as campsites in 1988. Consequently, the total
number of Stes increased 84 percent, from 50 Sites
in 1972 to 92 dtes in 1988. While some of this in-
crease may be a result of a more thorough survey in
1988, there is no doubt that campsites proliferated dra-
maticaly over this 16-year period.

Another significant change was the substantia de-
terioration of many of the origind Stes. In 1972,12
of the 50 sites were class 4 sites (the highest level of
deterioration). By 1988, another 12 of the origina sites
had deteriorated to thislevel. Not all sites deterio-
rated, however. Fourteen of the 50 sites improved;
five of these improved so much they could no longer
be recognized as campsites.

The likelihood that a site would deteriorate, improve,
or stay the same varied with the ste's level of dete-
rioration in 1972. Thisisillustrated in the matrix in
figure 3. Read down columns to determine the condi-
tion in 1988 of all campsites of a given condition class
in 1972. For example, the data in column 2 indicate
that of the 19 class 2 sites in 1972, seven had improved
to class 1 by 1988, three remained class 2 stes, one
deteriorated to class 3, and eight deteriorated to
class 4. The condition of sites inventoried in 1988
but not in 1972 is shown in the column under a 1972
condition class of 0.

Most campsites with class 1 levels of deterioration
in 1972 either disappeared or gill had class 1 levels
in 1988. In contrast, most class 2 and 3 sites changed
substantially. These are sites that had lost vegetation



Figure 2- Examples of (A) condition class 1 site, (B) condition class 2 site, (C) condition class 3 Site,
and (D) condition class 4 site.
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but only a the center of the site (class 2) and Sites
that had lost most of their vegetation cover but re-
tained their soil organic horizons (class 3). Seven
of the 19 stes with class 2 levels of deterioration in
1972 had improved by 1988, while nine deteriorated.
Only three remained unchanged. Of the eight sites
with class 3 levels of deterioration in 1972, six had
deteriorated, one had improved, and one remained
unchanged. Class 4 is the highest impact rating in
this study, so it is not possible to tell whether the 1972
class 4 sites deteriorated further. These sites have
lost both ground cover and organic soil horizons. Only
two of the 12 class 4 stes improved between 1972
and 1988.

Of the 47 new campsites, more than 80 percent (39)
are within 60 m of lakes. These dites are too close to
the lakes to be legd. Therefore, the increase in new
Sites was not a result of campers attempting to com-
ply with regulations.

Of the 47 new campsites, more than two-thirds
(33) are class 1 sites (fig. 3). These sites probably
have not been regularly used. Four of the 47 new
Sites deteriorated to class 4 during the 16 year pe-
riod. Another 10 Stes are in an intermediate condi-
tion. Judging from the continued deterioration of
gtes that had intermediate levels of deterioration
in 1972, these sites are the most likely to deteriorate
in the near future.

A partid survey of campsites was conducted in 1983.
Results suggest that most of the change between 1972
and 1988 had aready occurred by then. Between 1983
and 1988, the mgjor noticeable change was the suc-
cessful rehabilitation of a number of campsites. Sev-
erd class 2 dites, where further use was eiminated,
virtually disappeared. Firerings and trash were re-
moved, compacted soil was scarified (loosened), and
barren soil was revegetated. Persistent elimination
of newly built firerings aso reduced the rate at which
new campsites were established. Maintenance at fre-
quently used stes has resulted in more esthetically
pleasing sites and, for some sites, reduced the area of
disturbance. Nevertheless, some sites have continued
deteriorating to class 4 levels.

Campsite changes varied gresatly, depending on the
lake. For example, al five campsites at Lower Jerome
Rock Lake deteriorated and three new Sites were cre-
ated (fig. 4); one new dite is now condition class 4. Site
rehabilitation efforts by rangers were largely ineffec-
tual. This contrasts greatly with changes at Middle
and Upper Jerome Rock Lakes. Here, four of the six
origind dtes improved and none deteriorated. Four
new campsites were created, but al were class 1 sites.
On lightly impacted campsites, rehabilitation was
quite effective.

Four basic patterns of change can be distinguished.
At a few lakes, such as Middle and Upper Jerome Rock
Lakes, no campsites deteriorated dramatically. New

New Site Created

Site Deteriorated
X Ste Was Sable
Site Improved

- - Main Trall

- Informa Trall

Figure 4--Changes in campsite condition
around the Jerome Rock Lakes, Lee Metcalf
Wilderness, MT, between 1972 and 1988.

campsites may have developed, but they were usualy
class 1 sites with minima impacts. In some places,
the number of Sites was reduced and the condition of
some remaining sites was improved by rehabilitating
newly created sites and by informing visitors about
low-impact camping practices. This pattern occurred
only at the most infrequently visited lakes. The pat-
terns of change were very different a popular lakes.
New sites have proliferated at the lakes that were
most popular in both 1972 and 1988; conditions on
exiging sites, meanwhile, have been relatively stable.
For example, in 1972 Lower Spanish Lake had seven
campsites, three of which had deteriorated to class 4.
In 1988 the lake had 23 sites, of which four had dete-
riorated to class 4 (fig. 5). At lakes that appear to have
become much more popular over the last two decades
the origind dtes deteriorated and new campsites were
created. Lower Jerome Rock Lake is an example of
this type of lake.

The fourth pattern is one of a lake with a few high-
impact sites, with little change in either the number
of dites or their condition. This occurred a popular
lakes where the number of available campsites is lim-
ited by topography or management efforts to confine
camping to certain sites. At Mirror Lake (fig. 6), man-
agement successfully eliminated use of a class 4 site in
a lush meadow and diverted that use to two existing
forested Stes. Those Stes deteriorated to condition
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Figure 5- The number and condition of
campsites around Lower Spanish Lake, Lee
Metcalf Wilderness, MT, in 1972 and 1988.

class 4, but virtualy al evidence of the former meadow
gte has disappeared. Two other Sites disappeared as
well. This is an illugtration of the recuperative abili-
ties of lush meadows; forested sites probably would
not have been capable of such rapid recovery (Cole
1987).

SELWAY-BITTERROOT CASE STUDY

The Selway-Bitterroot Wilderness is a 541,000-ha
area straddling the Idaho-Montana border. A series
of steep, narrow canyons in its northeastern portion
drain the eastern dope of the rugged Bitterroot Moun-
tains. These canyons, among the more heavily used
places in the wilderness, are located within an hour of
Missoula, the largest city in the region. Three canyons
were studied-Bear Creek, Big Creek, and Sweeney

Creek. The trail systems follow Bear and Big Creeks,
climbing gradualy to cirque lakes 10 to 15 km from
the trailhead (fig. 7). Elevations range from about
1,200 m at the trailheads to about 2,400 m at the high-
est lakes. The Sweeney Creek trail starts high above
the creek, at an eevation of 1,750 m. It ascends rapidly
to 2,300 m and then follows the contour to the lakes at
its head.

Most overnight visitors are attracted to the cirque
basins. This is where most of the campsites are lo-
cated. Most campsites are in forests of whitebark
pine, subapine fir, Engedmann spruce (Picea engel-
mannii), and lodgepole pine, dthough a few are in
subalpine meadows. A number of dSites are located
aong the trails in the canyon bottoms at lower deva
tions. Again, most sites are forested. Flat sites suit-
able for camping are scarce, particularly in the can-
yon bottoms.

Accurate figures for visitor use are lacking, athough
avistor survey established relative use levels for vari-
ous trails (Lucas 1980). Use is moderately low for
wilderness (typical of a sparsely populated State like
Montana) and is reported to have declined over the
past 10 to 15 years. Overnight use is probably lower
than in the Spanish Peaks portion of the Lee Metcalf
Wilderness. Parties with stock and hunting parties
(many with stock) comprise a substantial minority of
overnight users (Lucas 1980).

Few attempts have been made to alter the amount
or digtribution of visitor use, or to influence visitor
behavior. The mgor exception was an attempt to tem-
porarily close seven campsites around Big Creek Lake
to dlow them to recover. These closures, largely inef-
fectua in eiminating use or promoting recovery, lasted

A New Stte Created
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Figure 6- Changes in campsite
condition around Mirror Lake, Lee
Metcalf Wilderness, MT, between
1972 and 1988.



Figure 7- (deleted due to poor image) South Fork and Pearl Lekes
in the Big Creek drainage of the Selway-
Bitterroot Wilderness, MT.

from 1973 until the early 1980's (Cole and Ranz 1983).
The primary management actions taken elsawhere
have included placement of posters promoting low-
impact recreation practices on trailhead bulletin
boards and occasiona ranger patrols.

Methods

Beginning in 1975, al campstes in these three
drainages were located and studied. The inventory
was completed in 1977, the basdline year for future
comparisons. At each campsite, panoramic photo-
graphs were taken from a central location. In addi-
tion, vertical photographs of |-m’quadrats were taken
and observations about ground cover conditions were
recorded at various distances aong radia transects.
Attempts to extract useful data on campsite condition
from the photographs were generaly frustrating, both
because of sample design and because of poor defini-
tion in the photographs.

Certain information could be derived from the photo-
graphs and observations. Frissell condition class rat-
ings, between 1 and 4, were easy to assess, as they are
based on the extent of vegetation loss and minera soil
exposure--changes that were readily apparent in the

photographs and observations. The number of fire-
rings was noted on forms, as was the extent of tree
damage. The sze of the devegetated centra portion
of the dte could be estimated by examining the verti-
ca photographs, but these estimates are probably
not very accurate.

In 1989, al campsites in these three drainages
were located and each Site was assigned a Frissl
condition class rating. In addition, a detailed moni-
toring form developed by Cole (1983,1989) was filled
out. This form, widely used to monitor wilderness
campsites, provides quick estimates of nine different
types of impact, including tree damage, size of the
barren centra portion, and number of firerings. Thus
it was possible to assess change in (1) number of sites;
(2) Frissdl condition class rating; (3) size of the barren
core; (4) extent of tree damage; and (5) number of
firerings. In addition, more detailed and precise in-
formation about campsite conditions was collected
to assess current conditions and to alow trends to
be assessed in the future.

Results

Pooling the datafor all three drainages, the num-
ber of campsites increased substantialy between
1977 and 1989. We found 43 sites in 1989 that had
not been inventoried in 1978. Only six of the sites
inventoried in 1977 had disappeared by 1989. Con-
sequently, the total number of Sites increased 53 per-
cent, from 70 sites in 1977 to 107 sites in 1989. This
increase was Similar to that in the Lee Metcalf Wil-
derness, but less pronounced.

In contrast to the Lee Metcdlf, the condition of most
of the original sSites did not deteriorate between 1977
and 1989. There were 12 class 4 sites in both 1977
and 1989. Only five sites deteriorated substantially
(enough to move to the next highest condition class).
Sixteen sites improved substantialy; six of these im-
proved so much they were no longer recognizable as
campsites. The vast mgjority of the 1977 sites-49-
were relatively stable. It is important to remember,
however, that this rating system cannot detect deterio-
ration of class 4 stes. Analyss of repeat photographs
taken in 1989 suggests that many class 4 sites dete-
riorated over the period. Nevertheless, the deteriora-
tion of existing Stes was clearly less dramatic than
in the Lee Metcalf.

The likelihood that a site would deteriorate, improve,
or stay the same did not vary with the site’s level of
deterioration in 1977 (fig. 8). Regardiess of the level
of deterioration in 1977, most Stes were stable. More
sites improved than deteriorated. This also contrasts
with the Lee Metcaf results.

Of the 43 new campsites, amost two-thirds (27)
are class 1 gtes. They have probably never been used
regularly. One newly developed Ste deteriorated to
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Figure 8 The number of campsites in each

condition class in 1977 and 1989, Selway-
Bitterroot Wilderness, MT. Sites that were
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class 4 in lessthan 12 years. Fifteen new sites are
in intermediate condition (class 2 or 3).

Changes differed between drainages. The most pro-
nounced changes occurred in the Sweeney Creek drain-
age, the mogt lightly used of the three. In 1977 the
drainage had only seven campsitestwo class 1 Sites,
two class 2 sites, one class 3 site, and two class 4 Sites.
The three sites with pronounced impacts (classes 3 and
4) were at Dufffy Lake, Peterson Lake, and the spring
3 km from the trailhead.

By 1989 the number of campsites had increased to
17-nine class 1 Sites, three class 2 Sites, one class 3
site, and four class 4 sites (fig. 9). Peterson Lake
the first destination-now has three sites with pro-
nounced impact. The number of Stes a each lake
increased, from two to six at Peterson Lake, from
three to seven at Duffy Lake, and from one to three
a Holloway Lake.

Most of the origina Stes were relatively stable.
One dite deteriorated substantialy (at least one con-
dition class); no sites improved substantialy. Subtler
changes could be identified from photographs and es-
timates of the barren core area. The three sites that
were most heavily impacted in 1977 had less vegeta-
tion cover and a larger barren core in 1989. Two of
these sites al'so had substantially more tree damage.
The four dtes that were lightly impacted in 1977 had
more vegetation cover in 1989.

The Bear Creek trail received about 30 percent
more use in the mid-1970's than the Sweeney Creek
trail (Lucas 1981). In 1977 the Bear Creek drainage
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Figure 10 -Changes in campsite condition in the Bear Creek drainage, Selway-Bitterroot

Wilderness, MT, between 1977 and 1989.

had 21 campsites. This large number of sitesresults
from a number of factors including (1) twice the trail
mileage as in the Sweeney Creek drainage and (2) the
trail’s following the creek, which provides easy access
for camping. In 1977 there were only two campsites
at each of the two lakesin the drainage. There were
four class 1 Sites, seven class 2 sites, seven class 3 sites,
and three class 4 sitesin the drainage. The class 4
gtes were the two gSites a Bryan Lake and one Ste
close to the junction of the Middle and North Forks
of Bear Creek.

By 1989 the number of campsites had increased from
21 to 36-15 class 1 Sites, 13 class 2 sSites, seven class
3 gtes, and one class 4 site (fig. 10). At Bryan Lake,
the number of campsites increased from two in 1977
to 10 in 1989. Four new campsites developed a a sce-
nic swimming hole about 2 km from the trailhead.

The increase in campsite impact resulting from this
proliferation of sSites was partialy offset by improved

conditions on many of the origina campsites. Of the
21 origind dtes, only one deteriorated substantialy
(at least one condition class), while six improved sub-
stantially, one so much that it disappeared. In con-
trast to the deterioration of stes in the Sweeney Creek
drainage, two of the three sitesin Bear Creek that
were most heavily impacted in 1977 had more vegeta-
tion cover and a smaler barren core in 1989. How-
ever, tree damage increased a two Sites because stock
were tied to trees and four Sites had more firerings.
The Big Creek trail is the most heavily used of the
three; in the mid-1970's it recelved amost twice as
much use as the Bear Creek trail (Lucas 1981). In
1977 the Big Creek drainage had 42 campsites. Half
of these were found aong the 3-km shore of Big Creek
Lake-the primary destination of most overnight visi-
tors. In 1977 there were five class 1 Stes, 14 class 2
dgtes, 16 class 3 gtes, and seven class 4 sites. Of the
23 sites with pronounced impact (classes 3 or 4) ,13
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Figure 11 -Changes in campsite condition in the Big Creek drainage, Selway-Bitterroot

Wilderness, MT, between 1977 and 19809.

were at Big Creek Lake and another four were at a
popular camping place-Teepee Rock-about 10 km
from the trailhead.

By 1989 the number of campsites had increased to
54-11 class 1 sites, 17 class 2 sites, 19 class 3 sites,
and seven class 4 sites (fig. 11). This increase was
much smaller than in the other two drainages. Most
of the new sites appeared close to the trailhead and at
the infrequently visited lakes-Pearl Lake and South
Fork Lake. At Big Creek Lake-the most heavily
used place in any of the drainages-the number of
campsites did not increase. Earlier, the number of
campsites at the lake had increased from 15 in 1973
to 22 in 1980. This increase was the result of new
campsites created next to ones that had been closed
to use but had not recovered (Cole and Ranz 1983).
These closed stes were reopened in the early 1980's
given the lack of success with closures. Currently,
virtualy every desrable place to camp has become
an identifiable campsite. Thisistrue at Big Creek
Lake and virtualy everywhere adong the Big Creek
trail system.

Conditions on many of the origina sites improved
Of the 42 origind dites, three deteriorated substan-
tially (at least one condition class), while 10 improved
substantially-five improved so much that they dis-
appeared. Photographs show that 17 of the originad

campsites had more vegetation cover in 1990 than in
1977. Mogt of this vegetation, however, consisted of
exotic species. Tree damage increased substantialy at
nine campsites because stock were tied to trees. Veg-
etation cover increased a seven of these sites. This
shows that improper handling of stock can cause fur-
ther deterioration even on Stes used so infrequently
that ground cover is increasing. At Big Creek Lake
two sites deteriorated substantially, but four sites
improved substantially or disappeared.

EAGLE CAP CASE STUDY

The Eagle Cap Wilderness is a 145,000-ha area
in the Wallowa Mountains of northeastern Oregon.
Its most popular destinations are a series of sub-
apine lakes located in the north-centra portion. We
selected two of the most popular drainages for study-
Hurricane Creek and the West Fork of the Wallowa
River. This study areaincludes the Lakes Basin, the
most popular destination in the wilderness (fig. 12).
Trails to this area begin at elevations of about 1,450 m.
They climb gradually along creeks through middeva
tion forest before climbing more steeply to reach the
lakes about 15 to 20 km from the trailheads. There
are 13 named lakes in the headwaters of the drainages
a elevations between 2,100 and 2,500 m. Severd



Figure 12- (deleted due to poor reproduction) Moccasin Lake, one of the
popular lakes in the Lakes Basin, Eagle Cap Wilderness, OR. )

other cirque lakes are located up steep trails that
leave the main trail 5 to 8 km from the trailheads.
Most campsites are located close to these subapine
lakes; however, a number of sites are scattered aong
the valley bottoms, particularly in areas close to trail
junctions.

Accurate visitor use figures are lacking. Use is prob-
ably somewhat above average for wilderness. Use is
certainly severd times as high as in the two Montana
study areas. The amount of use has probably been
relatively stable over the past 15 years. Parties with
gock and hunting parties (many with stock) visit the
area, but they comprise a smaller proportion of the
overnight use than they do in the Montana aress.

Management intervention has been greater here
than in the two Montana study areas. In the mid-
1970's, management consisted of little more than an
occasiona wilderness patrol. During the late 1970's,
camping was prohibited within 60 m of lakes. Visitor
education was stressed (Bradley 1979) at trailheads
and in the backcountry. Visitors were encouraged to
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avoid heavily used places and to avoid camping on
heavily impacted sites. They were dso shown how to
build a low-impact campfire. Rangers attempted to
revegetate a number of closed campstes. In the late
1980's, regulation increased, but the number of wilder-
ness rangers and educational efforts declined. Lake-
shores remained closed to camping and campfires were
prohibited around many lakes, however, compliance
with both regulations was low.

Methods

Campsites in the study area were first inventoried
from 1973 to 1975. The only information collected
then was the location of each site and the number of
firerings there. In 1990, campsites were resurveyed.
Current conditions were assessed, using both Frissell’s
condition class rating and the more detailed monitor-
ing form (Cole 1983). The only trend data that can be
derived from the two inventories are the change in the
numbers and distribution of campsites.



Results

In 1975, 336 campsites were found along the trall
corridors and in the lake basins in the two drainages.
Most sites (75 percent) were located around the lakes.
Ten lakes had at least 10 campsites each. Mirror Lake
had the most campsites, 42; Horseshoe Lake had 38.

In 1990, we found 748 campsites in the same aress.
The number of campsites more than doubled (a 123
percent increase) in 15 years. The proportion of Stes
located around the lakes increased to 83 percent.
There were gill 10 lakes with at least 10 campsites.
However, four lakes now had more than 50 campsites
each, including the popular Mirror Lake with 144
campsites.

Campsites proliferated to varying degrees in differ-
ent locations (table 1). The trail corridors had the low-
est campsite dengties in 1975. The number of camp-
sites dong trail corridors increased just 42 percent over
15 years. In 1990, the mean campsite density aong
trail corridors was ill only 0.27 campsite’/ha. Camp-
Stes are widely dispersed dong trails, with clusters
of stesin only a few places.

In contrast, the number of campsites a the seven
high-use lakes within the Lakes Basn more than
doubled (a 134 percent increase) over 15 years. In
1990, campsite density around these lakes exceeded
two sSites per hectare. Campers have disturbed virtu-
dly every suitable site. Many clusters of sites are so
dense that it is difficult to tell where one site ends and
another begins.

Five less popular lakes-Echo, Billy Jones, Razz,
Pocket, and Prospect-had intermediate campsite

dengities in 1975. Campsite proliferation was par-
ticularly pronounced at these lakes, increasing 233
percent over 15 years. These lakes had amost 3.5
campsites in 1990 for every ste in 1975. Campsite
dengities at these lakes in 1990 exceeded densities
a the high-use lakes in 1975.

Although increases in campsite density were most
pronounced a the low-use lakes, impact levels on these
Stes were seldom high (table 1). At about one-half of
the sites, a firering was the principa impact (condition
class 1). Only 6 percent of the sites had lost vegetation
cover over a large area (condition class 3). No sites
had substantial exposure of mineral soil (condition
class 4). Campsite disturbance has spread greatly,
but so far, the disturbance is not severe.

Although campsite dendties now are only moder-
ately higher at high-use lakes than at low-use lakes,
the impact levels are substantially higher. Even at
the high-use lakes, 39 percent of sites have minima
long-term impact (condition class 1); however, 24 per-
cent of the sites have lost vegetation cover over a large
area (condition class 3) and another 18 percent also
have substantial exposure of minerd soil (class 4).
The 144 campsites with pronounced impacts (classes
3 and 4) nearly equals the tota number of campsites
in 1975 (147 sites).

The campsites adong the trail corridors aso contrib-
ute to the impact camping has had in this area. How-
ever these campsites have deteriorated less than those
around the lakes. Fifly-seven percent of the sites dong
trail corridors have class 2 or 3 levels of impact, com-
pared to 44 percent of the dtes a the high-use lakes.

Tablel- Campste density, campsite condition, and change in number of campsites for high-use
lakes, low-use lakes, and trail corridors

Campsite location

Statistic High-use lakes Low-use lakes Trail corridors

Number of campsites

1975 (numbers) 147 21 79

1990 (number) 344 70 112

Change (percent) 134 233 42
Campsite dens

1975 (sitesh 0.91 0.52 0.20

1990 (sites’ha) 2.13 1.73 0.27
Campsites (1990) that are:

Class 1 (percent) 39 51 31

Class 2 (percent) 20 43 27

Class 3 (percent) 24 6 30

Class 4 (percent) 18 0 12

“High-use lakes were the seven mgjor lakes in the Lakes Basin-Mirror, Moccasin, Crescent, Craig, Douglas,
Lee, and Horseshoe, Low-use |akes were Echo, Billy Jones, Razz, Pocket, and Prospect. Tral corridors were

areas dong the Hurricane Creek and West Fork Wal
Frazier Lake, respecti

: \ owa River trails, from tralheads to the Lakes Basn and
vely. Site dengities were based on estimates of the area of the basin around each lake

and, for the trall corridors, an area extending 60 m on either Side of the trall.
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The relaively low number of class 1 Stes suggests
campers are less likely to “pioneer” new sites in these
locations; plenty of suitable sites have never been used.
The relative paucity of class 4 sites may reflect envi-
ronmental conditions as well as the level of use. The
trail corridor Stes are at lower eevations, where or-
ganic horizons are generaly thicker. Sites with thick
organic horizons can withstand substantial use before
mineral soil is exposed.

DISCUSSION

The dramatic increase in the number of campsites
in all three study areas was the primary finding of this
study. If these study areas are typica of other wilder-
ness areas-and there is little reason to suspect they
are not-campsite impacts may have increased sub-
stantialy at other wilderness areas over the past 10
to 15 years. The primary reason impact has increased
is the creation of new campstes, athough the condi-
tion of some established sites has deteriorated. Pre-
vious research on established wilderness campsites
indicated a trend of dight deterioration (Cole and Hall
1992), suggesting deterioration of existing campsites
may not be a mgor problem. However, these results
clearly show that when the impact of new campsites
is consdered as well, impact has increased greatly
during the past 10 to 15 years.

Campsites proliferated more in some places than
others, but there was no smple explanation for the
variation. Proliferation was most pronounced in
the Eagle Cap and least pronounced in the Selway-
Bitterroot. This would suggest that proliferation was
most severe in the most heavily used areas. Within the
Eagle Cap, however, proliferation was most severe a
lightly used lakes. Among the drainagesin the
Sdway-Bitterroot, the most severe proliferation oc-
curred in the most lightly used drainage--Sweeney
Creek. Within the Sweeney Creek drainage, how-
ever, campsites proliferated the most at the two most-
frequented destinations-Peterson and Duffy Lakes.
Within the Big Creek drainage, campsites did not in-
crease a the modt- frequented destination-Big Creek
Lake. If thereis any pattern at all to these results,
proliferation appears to have been greatest in places
with moderate use, rather than at heavily used places
or places that are seldom visited.

Theoretically, campsite density should be a function
of at least four variables-amount of use, site selection
behavior, management interventions, and the number
of suitable campsites, Density should increase with in-
creasing use, “dSte-pioneering” by campers, encourage
ment of pioneering by management, and the number
of potential campsites. Dengity should decrease with
decreasing use, a tendency for campers to select exist-
ing campsites, discouragement of pioneering by man-
agement, closure and obliteration of campsites by

management, and a decrease in the number of poten-
tia campsites.

Density should also be a function of the years of
recreational use; however, the influence of time is
difficult to predict. For example, in a Situation where
gte pioneering is common and management interven-
tion is minimal, densty should increase over time.
Campsites would be created more rapidly than they
disappeared. However, densty should decrease over
time in a situation where site pioneering israre and
managers are rehabilitating sites.

An increase in any of these factors theoreticaly
would increase site density, as was observed in the
three study areas. The limited data available suggest,
however, that use has not increased substantially
(with the probable highly localized exceptions of a
few of the lakes that were lightly used in the 1970's).
Moreover, there has not been an increase in the num-
ber of sites suitable for camping. In fact, once al po-
tential campsites have been used, additiona prolifer-
ation is impossible. This may explain why campsites
did not increase at Big Creek Lake.

The only factors left to account for observed increases
in gte density are (1) a change in Site selection behav-
ior; (2) a change in management; and (3) time, with
new sites being crested by campers faster than old
sites are eliminated. Each of these factors probably
has contributed to proliferation. The Eagle Cap was
the only wilderness that had a highly active manage-
ment program. Managers promoted site pioneering
behavior through educational programs and regula
tions prohibiting camping aong lake shores and reha
bilitated campsites. Since rehabilitation was not very
successful (Cole and Hall 1992), the net effect of the
management actions probably was an increase in camp
dgte dendty. In the other two areas, management pres-
ence was probably insufficient to influence Site density.
In these places-the wilderness areas where prolifera-
tion occurred but was less pronounced-increases in
density could be the result of an increase in Site pio-
neering behavior or could smply reflect the passage
of time given relatively passive campsite management.

The magnitude of the recent increase in number of
campsites suggests that an increase in Site-pioneering
behavior has occurred. In the Spanish Peaks, for ex-
ample, the number of new campsites created between
1972 and 1988, a period of relatively stable use, dmost
equals the number created during the many decades
of increasing use that preceded 1972. Site dendties
a some low-use lakes currently exceed the densties
that existed at high-use lakes in the mid-1970's, even
though use levels are thought to have been stable since
the mid-1970's. These changes are too dramatic to
simply reflect the passage of time. They suggest that
campers today are much more likely to pioneer a new
campsite than they were 15 to 20 years ago.



Proliferation appears to be less of a problem aong
trail corridors than at destination aress. Sites located
aong trals are used frequently enough to keep them
from recovering, but campers are less likely to "pioneer”
anew ste there. Visitors may be more content to camp
wherever they end up so long as they have to stop short
of their destination; they appear more inclined to es-
tablish new campsites once they reach their destina
tion. Campsites did proliferate in a few places adong
trail corridors in the Selway-Bitterroot and Eagle Cap.
These problem areas were generdly destinations in
their own right-popular swimming holes and trail
junctions.

This interpretation suggests that campsite prolifera-
tion over the past 10 to 15 years is primarily a result
of (1) an increase in Site-pioneering behavior, in many
cases with the encouragement of management, and
(2) passive management programs that do little to
attempt to decrease the number of campsites. These
problems tend to be more severe in more heavily used
places. But as campsite density increases, fewer poten-
tid campsites have never been used. Consequently,
the risk of proliferation may be relaively low at very
heavily used places because they have few suitable
sites that have never been used. This appears to be
true now at the most heavily used lakes in al three
study areas. The places most at risk today are the
regularly used destination areas with numerous po-
tential campsites that have never been used.

MANAGEMENT IMPLICATIONS

Campsite proliferation is a highly significant prob-
lem that demands more attention from wilderness
managers. Its primary causes appear to be passive
campsite management programs and an increasing
tendency for campers to pioneer new stes. If site-
pioneering behavior has increased in recent decades,
managers face a formidable challenge in atempting
to reverse thistrend. Ironically, this problem stems
in part from management attempts to avoid over-
crowding and overuse by dispersing use. Some bro-
chures and books describing low-impact camping
techniques have adso encouraged campers to pioneer
new gStes.

This study suggests that two keys to reversing camp
ste proliferation and deterioration are to change sSite-
sdection behavior and to develop more active camp-
site management programs. Attempts to influence
how visitors behave while camping are aso important.
These three components of an effective campsite man-
agement drategy are needed throughout wilderness
areas, however, determining which behaviors to en-
courage and which strategies to emphasize when man-
aging campsites depends on whether the dedtination
areas are popular or little used.

In popular destination areas, sSite proliferation re-
sults from visitors camping on too many different Sites.
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When an area first begins to be used, camping alters
afew dtes in prime locations. These sites quickly lose
their vegetation cover (becoming class 3 sites). Unless
they have thick organic soil horizons, they will aso
lose organic soil horizons (becoming class 4 sites).
New sites develop whenever campers pass over exist-
ing Sites to pioneer new stes. Some of these new Sites
are not used regularly, so they will not deteriorate
below class 1 or 2. Many of these sites will be used
regularly; they will deteriorate substantially, often
to class 4. Without management, this process will
continue in the most popular destination areas until
al prime campsites have deteriorated and many more
Stes have been severely impacted than necessary.

In popular places, managers objective should be to
minimize the number of campsites. Campsite choice
needs to be limited to a smal number of appropriately
located Stes. Site pioneering needs to be eiminated.
This can be accomplished by adopting some sort of
designated campsite program or, perhaps, by smply
encouraging use of established campsites. It is dso
important to encourage proper disposa of human
waste and discourage use of the limited supplies of
firewood.

Rangers and maintenance crews should have two
objectives in managing individua campsites. (1) to
keep “sanctioned” sites clean, attractive, and as small
as possible and (2) to eliminate unnecessary camp-
Stes. Site rehabilitation programs should begin with
elimination of al class 1 and 2 sites in the area. These
Stes should recover relatively quickly. Once these
Stes have been rehabilitated, maintenance crews will
have to remain vigilant about breaking up tierings
and other evidence of new sites as they develop. They
aso can begin sdectively rehabilitating class 3 or 4
Sites that are poorly located or are not needed to handle
use in the area. In areas with substantial day-use,
al use of these sites will have to be curtailed, not just
camping.

In little-used places, ste proliferation is more a
problem of visitors camping too frequently on certain
sites than of visitors camping on too many stes. In
such places, impact on individua campsites should
remain negligible as long as use is dispersed anong a
subgtantiad number of sites. Problems develop when
only a few gtes attract the most use, causing unnec-
essary deterioration. Sites may proliferate if camp
ers fail to remove evidence of their stay; failure to scat
ter firerings is the primary problem.

Managers primary objectives in little-used places
should be to avoid allowing any campsites to be sub-
gantialy impacted and to minimize evidence of use
on al sites. There is no need to alow campsites to
deteriorate to class 2 or 3. Site-pioneering behavior
is desirable, as long as campers use low-impact prac-
tices. Vidtors should be encouraged to select a previ-
ously unused site for camping, preferably a site that




can tolerate disturbance. They should be encouraged
to disperse tents, activities, and traffic routes so that
no parts of the ste are trampled excessively, Of most
importance, they should be convinced to minimize and
camouflage dl evidence of their stay, particularly if
they have a campfire.

When managing individua campsites, rangers and
maintenance crews should try to eiminate dl evi-
dence of campsite use a al stes. They might begin
by eliminating the most severely impacted campsites.
The sooner use of these sites is curtailed, the more
quickly they will recover. The ultimate god, how-
ever, isto rehabilitate all impacted sites and then re-
main vigilant about breaking up dl firerings and other
evidence of new dtes when they develop.

It is not dways clear whether a specific destination
area should be managed as a popular or a little-used
area. There are no tested criteria for making this
distinction. Information on use levels at destination
areas, particularly estimates of the maximum num-
ber of parties present at one time, are critica. Prob-
ably any area where it would be highly unlikely to
find anyone camping would best be treated as a little-
used area. Probably any area where it would be highly
unlikely not to find anyone camping would best be
treated as a popular area. The challenge is deciding
how to treat the intermediate areas. One option is to
attempt to use a compromise approach. This might
involve leaving a few well-impacted sites in prime
locations while encouraging low-impact use of dis-
persed sites elsewhere. Site and use characteristics
can aso influence decisions about campsite manage-
ment strategies. Managing a destination as a popu-
lar area becomes increasingly necessary as the area
becomes more fragile, as the number of suitable
campsites decreases, as the amount of use increases,
and as the impacts caused by groups increase. For
example, places that are frequented by large groups,
groups with stock, and relatively inexperienced
campers--groups that tend to cause substantial
impactmight best be managed as popular places,
even if use is not extremely high.

Although the proliferation of campste impact has
been dramatic over the past 10 to 15 years, most new
campsites are not yet severely impacted. Campsite
impact could be substantidly reduced with a modest
increase in management. For example, one-half of the
campsites in the two Montana wilderness areas and
in the low-use portions of the Eagle Cap are class 1
sites. Careful elimination of firerings at these sites,
adong with some minima ste rehabilitation, could
quickly eiminate these stes, cutting the number of
campsites in hdf.

This is the first study to report on trends in camp-
Ste number over time. The patterns of campsite dete-
rioration and proliferation that were found corroborate
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earlier predictions (Cole 1982). Such predictions and
their own experience have led the managers of many
National Parks and certain popular Forest Service
wildernesses, such as the Boundary Waters Canoe
Area Wilderness, to adlow camping only at designated
sites (Marion and Sober 1987; Washbume and Cole
1983). The results of these studies demonstrate the
consequences of fallure to actively manage campsites
in wilderness. They aso illustrate the importance

of basing a campsite management program on knowl-
edge about the type and pattern of use and impact in
different camping locations.
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