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Managing Ecological Impacts at Wilderness
Campsites: An Evaluation of Techniques

David N. Cole

ABSTRACT—Visitor dispersal and campsite closure are com-
mon managerial reactions to campsite degradation in classi-
fied wilderness and other backcountry areas. Ecological re-
search suggests that such actions will do little to improve the
condition of campsites and will usually increase the areal
extent of deterioration. Concentrating use on as few campsites
as possible and closure on a site-by-site basis would confine
inevitable damage, leaving most of the wilderness undisturbed

by recreational use.

One of the most vexing problems in managing wil-
derness and backcountry areas is deciding what to do
about degradation of natural conditions in areas of
concentrated recreational use. Ecological changes, such
as loss of ground cover and exposure of tree roots,
occur on most popular campsites. Among the strategies
that managers have adopted or are considering, one is to
divert recreationists from areas of heavy use to areas of
lesser use. Some managers have also closed highly
disturbed campsites, either temporarily or permanently.
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Temporary closure is sometimes an attempt to rehabili-
tate a site damaged by types of use that are no longer
tolerated. More commonly, closures are part of a rest-
rotation system. Permanent closures have also been
established, particularly close to lakes or streams.’

Although more research and experimentation will
undoubtedly increase our ability to manage wilderness
campsites, actions are already being taken and prece-
dents are being set. Therefore, it seems worthwhile to
discuss the probable consequences of visitor dispersal
and campsite closures.

Visitor dispersal and campsite closures have social
and ecological justifications as well as repercussions.
This review will be largely confined to the ecological
consequences, regardless of why the action was taken.
Furthermore, my primary goal is to provoke discussion;
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some of the interpretations presented are subject to
debate and further research, particularly in areas where
potential campsites are numerous and resilience is great.

Visitor Dispersal

Dispersal is an attempt to improve distribution of
visitors by diverting use from popular to less popular
places. This strategy will reduce campsite damage if
heavily used areas recover significantly when less fre-
quently used, and if an increase of visitors in lightly
used areas does not result in significant deterioration.

Research indicates that most changes on campsites
occur with even light use, and that a step-up in use
causes little additional change. In the Boundary Waters
Canoe Area of northern Minnesota, Frissell and Duncan
(1965) tound that heavily used campsites (occupied 61
to 90 days per season) had lost 87 percent of their
ground cover, while lightly used sites (0 to 30 days per
season) had lost 80 percent. On developed campsites in
llinois, Young (1978) found no statistically significant
differences in species composition, amount of organic
litter, or shrub cover between lightly (0-33 days per
season) and heavily (>66 days per season) used sites,
despite large differences in amount of litter and plant
cover between unused and lightly used sites. Compara-
ble studies show that differences in soil organic matter,
bulk density, compaction, and moisture content are
much greater between unused and lightly used sites than
between lightly and heavily used sites (Dotzenko et al.
1967, Young and Gilmore 1976).

Consequently, reduced camping on heavily used sites
will do little to decrease site alteration. In many areas,
unless all visitation is curtailed on a site, there appears
to be little chance for recovery (Willard and Marr 1971).
On the other hand, even light use of formerly unused
sites will cause considerable deterioration.

Amount of alteration varies greatly from site to site,
and there has been a general assumption that the pri-
mary cause is a difference in use intensity—that campsites
in poor condition receive heavy use, while sites in good
condition receive only light use. Campsites in good
condition, however, often receive more use than those in
poor condition (LaPage 1967, Merriam et al. 1973,
Schreiner and Moorhead 1979). This is not to say that if
everything else is equal, increased use will not increase
impact. It does suggest, however, that amount of use is
less important than other factors.

Site location, for example, may be much more impor-
tant than amount of use. Trail condition provides a good
illustration. It is quite common to find badly eroded
sections along a trail that is otherwise in good condi-
tion. The erosion usually is related to environmental
differences such as steepness of slope, soil texture, or
moisture content. On campsites, meadow vegetation is
usually less severely disturbed by camping than the
understory plants in adjacent forests (Cole 1979).

Another factor that may be more important than
amount of use is type of use. Campsites frequented by
horse parties are often in worse condition than back-
packer sites. In the Spanish Peaks Primitive Area in
Montana, for example, Frissell (1973) found horse
camps to be ten times larger than hiker camps, and they
had seven times as much bare ground. Furthermore,
most damage on campsites may be caused by a few
atypically destructive parties.

It is not yet possible to quantify the degree to which

campsite alteration is dependent on amount and type of
use, or site location. The implication of research, how-
ever, is that, except where use is very light, the amount
a site receives is the least important of these three
variables.

Despite this apparent ineffectiveness at reducing the
severity of impact, visitor dispersal would markedly
affect the total area of impact. Unless campers could
be directed to preexisting sites, visitor dispersal would
increase the total area of alteration and distribute impact
throughout a greater percentage of the wilderness area.
In a part of the Eagle Cap Wilderness in Oregon, for
example, it was estimated that campsite use had altered
only about 0.2 percent of the area (Cole 1981); use
dispersal could greatly increase this figure. Consequent-
ly, managers should be particularly concerned about the
spatial implications of altering use patterns. Both Olym-
pic and Great Smoky Mountains national parks, for
example, have decided to monitor campsite impacts
primarily in terms of total area rather than degree of
disturbance (Schreiner and Moorhead 1979, Bratton et
al. 1978).

That total area of disturbance can be most effectively
minimized by concentrating use is illustrated by Bratton
et al. (1978), who found greatly reduced per capita
disturbance around shelters where use is highly concen- -
trated. This does not mean that campsites need to be
clustered, a practice that can detract from the wilderness
experience and lead to problems such as inadequate
waste disposal and bear depredations (Merrill 1978).
What is important is to concentrate visitors on existing
sites so that the total number of campsites is minimized.

Concentration has been labeled the *“‘sacrifice site
concept” because a few areas are “sacrificed™ so that the
rest can remain undisturbed. The idea is understandably
unpopular in wilderness. But the decision to sacrifice is
made when any appreciable use is allowed, because
most damage occurs with light use. It would be more
appropriate to equate the concept with the visitor dis-
persal strategy in which currently undamaged areas
would be sacrificed in an attempt to improve conditions
in a few localized areas. .

It has been suggested that degradation could be re-
duced by requiring visitors to camp on areas with no
signs of previous use. Although such a program may
have some merit, it should be undertaken with extreme
care because (1) many areas do not have enough poten-
tial campsites; (2) many campers do not know how to
avoid damaging a site; and (3) most campers continue to
use previous sites regardless of instructions (Canon et
al. 1979). Furthermore, such a program could easily
lead to disturbance of fragile sites not recognized as
such by the camper, and the undisturbed appearance
may merely. disguise less obvious effects, such as
changes in species composition. Because this type of
dispersal system would affect so much land, any changes
would be extremely widespread.

The real challenge is to minimize both the number of
campsites and the degree of impact on each. Visitor
dispersal should be critically questioned because it ap-
pears likely to increase the number of sites and, in most
cases, will do little to reduce the degree of alteration on
existing sites. Site alteration could be more effectively
reduced by concentrating visitors on resistant sites and
by modifying visitor behavior and the type of use a site
receives.
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Campsite Closures

Permanent closure of highly altered campsites is
becoming increasingly common, particularly around
lakes where camping within a certain distance of the
water, usually 100 to 300 feet, may be prohibited. The
comments which follow deal specifically with the ex-
ample of lakeshore closures, but are generally applica-
ble to closures in other situations.

To justify closures ecologically, one must assume that
the areas are more fragile than the alternative ones
where people will camp. Otherwise. impact is merely
shifted from one site to another.

Three conditions which might make lakeshores par-
ticularly vulnerable are (1) moist soil. resulting in
greater potential for vegetation damage and soil compac-
tion (Liddle 1975): (2) steeply sloping shores which are
prone to erosion; and (3) potential for water pollution.
Soil moisture and slope steepness do not necessarily
decrease with distance from the lakeshore. however. Flat
rock outcrops close to shores are undoubtedly much
more tolerant of use than moist sites or sloping sites a
considerable distance from the lake. Although the im-
mediate lakeshore may often be fragile, it is not always
$0, as in the case of beaches. Further, this fragile zone
is usually narrow and the pattern of fragility varies

tremendously, both around individual lakes and from

lake to lake.

Most water quality studies, even in high-use areas,
suggest that pollution from human sources is not a
significant health problem (Aukerman and Springer
1976, Silverman and Erman 1979). Nevertheless. there
is some evidence that concentrated lakeshore camping
can lead to changes in benthic plant populations and in
the concentration of certain ions (Erman 1979).

Although fragility is not a valid justification for
wilderness-wide lakeshore closures, maintenance of pub-
lic access and esthetic qualities may be. If so, these
reasons should be explicitly stated, as should the proba-
ble costs of decreased freedom of campsite choice,
increased law enforcement, and an expansion in the area
of alteration around lakes.

Managers should consider evaluating the fragility of
each individual site. This approach to closures would
avoid increasing the number of campsites by creating a
new set of sites further from the shore. It would also
avoid eliminating many of the preferred existing sites.
In the Spanish Peaks Primitive Area in Montana. for
example, a 100-foot setback would preclude use of 70
percent of the area’s campsites (Brown and Schomaker
1974).

Managers have also temporarily closed or “‘rested”
campsites. This practice will be effective only if recov-
ery periods are short in relation to periods of use and
deterioration.

In two studies of the time it takes a site to deteriorate,
change was monitored on previously unused areas that
had been opened for camping. Both studies, one of
wilderness sites in the Boundary Waters Canoe Area
and the other of car-camping sites in Pennsylvania,
found that impacts reached a stable maximum after only
two years of campsite use (Merriam et al. 1973, LaPage
1967).

Time required for recovery varies greatly in response
to such things as length of the growing season and
moisture regime. In a Minnesota oak stand where the
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soil had been artificially compacted, Thorud and Frissell
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(1976) found that recovery in the upper 3 inches of soil
took between 4.5 and 8.75 years, and the soil below 3
inches remained compacted after 8.75 years. At a
backcountry lake in Kings Canyon National Park. Cali-
fornia, Parsons and DeBenedetti (1979) found that after
I5 years of closure, soil compaction had returned to
inferred pre-use values, but the depth of soil organic
horizons and accumulation of woody fuels had not.
Ground cover on closed campsites in the Selway-
Bitterroot Wilderness, Montana, increased significantly
over five years, but the species composition was closer
to that of a suburban lawn than of undisturbed wilder-
ness (Ranz 1979). In alpine areas in Rocky Mountain
National Park, Colorado, Willard and Marr (1971) es-
timate that complete recovery of disturbed sites may
take as much as 1,000 years!

Recovery periods might be shortened with an aggres-
sive rehabilitation program, but this would be costly, its
appropriateness in wilderness is controversial, and many
years would still be needed (Fay 1975). As Merriam et
al. (1973) concluded, slow recovery means there must
be several closed campsites for every open site. En-
forcement of so many closures would be difficult, and
the NO CAMPING signs would probably irritate visi-
tors. Moreover, in many areas, there would not be
enough alternative campsites.

Conclusions

In most cases, visitor dispersal and campsite closures
will do little to alleviate campsite alteration. Dispersal
will not improve campsite conditions unless the number
of campsites can be reduced or unless significant recov-
ery can occur. In most areas, significant recovery will
only occur when use approaches zero. Rest-rotation
systems are also unlikely to work, because deterioration
occurs much more rapidly than recovery. Finally. per-
manent closures will only be effective if less fragile
campsites are available and if use of the closed site can
truly be eliminated.

Visitor dispersal, campsite rest-rotation, and perma-
nent closures would usually divert use to previously
unused sites, increasing the number and total area of
impacted sites. Permanently closing fragile sites would
increase the number of impacted sites until the closed
ones could recover; the other strategies would perma-
nently increase the area of alteration.

Ecological consequences of management policies need
special consideration, because they are difficult to re-
verse. Currently, most wilderness areas have been largely
undisturbed by recreational use. This fortunate situation,
along with the irreversibility of most ecological changes,
suggests that managers should be very conservative in
implementing policies with questionable ecological con-
sequences.

Campsite alteration is unfortunate but inevitable.
Therefore, managers should attempt to confine it to as
small an area as possible. In most places, this could be
done by encouraging users to concentrate, as they usual-
ly do, on permanent campsites. The permanent sites
could be dispersed locally to increase solitude and could
be located on the sites most capable of absorbing use.
Damage to these sites could then be minimized through
regulations on type of use, an educational program,
and, if necessary and appropriate, site hardening and
maintenance. If strategies are unobtrusive and do not
unnecessarily reduce visitor freedom and spontaneity,



managers should minimize ecological impacts and max-
imize opportunities for a wilderness-dependent type of
recreation. ®

Literature Cited

AUKERMAN, R., and W. T. SPRINGER. 1976. Effects of recreation on water
quality in wildlands. Eisenhower Consortium for Western Environmental
Forestry Research, Bull. 2, 25 p.

BraTTON. S. P.. M. G. HickLer. and J. H. Graves. 1978. Trail and
campsite erosion survey for Great Smoky.Mountains National Park.
Uplands Field Res. Lab.. Great Smoky Mountains Natl. Park. Gatlinburg.
Tenn. Manage. Rep. 16, 4 vols. :

BrowN. P. J.. and J. H. SCHOMAKER. 1974. Final report on criteria for
potential wilderness campsites. USDA For. Serv. Intermt. For. and Range
Exp. Stn., Missoula. Mont., 50 p.

CaNON, L. K., S. ApLer. and R. E. LeoNarp. 1979. Factors affecting
dispersion of backcountry campsites. USDA For. Serv. Res. Note NE-276.

6p.

CoLe. D. N. 1979. Reducing the impact of hikers on vegetation: An applica-
tion of analytical research methods. P. 71-78 in Recreational Impact on
Wildlands Conference Proc. Ed. R. Ittner et al. USDA For. Serv.. Pac.
Northwest Region. R-6-001-1979.

CoLe. D. N. 1981. Vegetational changes associated with recreational use and
fire suppression in the Eagle Cap Wilderness. Oregon: Some management
implications. Biol. Conserv. (In press.)

Dorzenko. A. D.. N. T. PapamicHos. and D. S. RoMINe. 1967. Effect of
recreational use on soil and moisture conditions in Rocky Mountains
National Park. J. Soil and Water Conserv. 22:196-197.

ErMaN, D. C. 1979. The impact of people on mountain wilderness lakes.
Calif. Agric. 33(5):25.

FaY, S. 1975. Ground-cover vegetation management at backcountry recreation
sites. USDA For. Serv. Res. Note NE-201. 5 p.

FrisseLL, S. S. 1973. The impact of wildemess visitors on natural ecosys-

tems. Report to USDA For. Serv., Intermt. For. and Range Exp. Sin..
Missoula, Mont., 60 p.

- FRISSELL, S. S., and D. P. DUNCAN. 1965. Campsite preference and deteriora-

tion in the Quetico-Superior canoe country. J. For. 63:256-260.

LAPAGE, W. F. 1967. Some observations on campground trampling and
ground cover response. USDA For. Serv. Res. Pap. NE-68. 11 p.

LippLE. M. J. 1975. A theoretical relationship between the primary productiv-
ity of vegetation and its ability to tolerate trampling. Biol. Conserv.
8:251-255.

MerriaM, L. C.. C. K. SMITH. and others. 1973. Newly developed campsites
in the Boundary Waters Canoe Area: A study of § years’ use. Minn.
Agric. Exp. Stn. Bull. 511, 27 p.

MerriLL, E. H. 1978. Factors affecting depredations on backcountry camp-
grounds by bears in Glacier National Park. Wildl. Soc. Bull. 6:123-126.

Parsons. D. J., and S. H. DEBENEDETTI. 1979. Wilderness protection in the
High Sierra: Effects of a 15-yéar closure. P. 1313-1317 in Proc. First
Conference on Scientific Research in the National Parks. Ed. R.M. Linn.
USDI Natl. Park Serv., Trans. and Proc. Series 5. Wash.. D.C.

RANZ. B. 1979. Closing Wildemess Campsites: Visitor Use Problems and
Ecological Recovery in the Selway-Bitterroot Wilderness, Montana. M.S.
thesis. Univ. Mont.. Missoula. 125 p.

SCHREINER, E. S., and B. B. MOORHEAD. 1979. Human impact inventory and
management in the Olympic National Park backcountry. P. 203212 in
Recreational Impact on Wildlands Conference Proc. Ed. R. lttner and
others. USDA For. Serv., Pac. Northwest Region, R-6-001-1979.

SILVERMAN, G.. and D. C. ERMAN. 1979. Alpine lakes in Kings Canyon
National Park, California: Baseline conditions and possible effects of
visitor use. J. Environ. Manage. 8(1):73-87.

THorup, D. V., and S. S. FrisseLL. 1976. Time changes in soil density
following compaction under an oak forest. Minn. For. Res. Note 257. 4 p.

WiLLARD, B. E.. and J. W. MaRrr. 1971. Recovery of alpine tundra under
protection after damage by human activities in the Rocky Mountains of
Colorado. Biol. Conserv. 3:181-190.

Youna, R. A. 1978. Camping intensity effects on vegetative ground cover in
Mlinois campgrounds. J. Soil and Water Conserv. 33:36-39.

Younc. R. A., and A. R. GiLMORE. 1976. Effects of various camping
intensities on soil properties in Illinois campgrounds. Soil Sci. Soc. Am.
J. 40:908-911.

Reprinted by the Forest Service, U.S. Department of Agriculture, for official use.

¢1981 SOCIETY OF AMERICAN FORESTERS

February 1981/JOURNAL OF FORESTRY/89



