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ABSTRACT 
Whitebark pine ecosystems are an important element of 

many of the most spectacular high-elevation landscapes in 
the western United States. Tht."'Y occupy upper subalpine 
and timberline zones in the prime recreation lands of the 
Cascades, the Sierra Nevada, and the Northern Rocky 
Mountains. This paper explores the nature of the recrea
tional opportunities that the whitebark pine ecosystem 
provides and the demand for those opportunities. Impor
tant management problems are described, as are strategies 
for minimizing problems and optimizing recreational 
opportunities. 

Dispersed backcountry recreation is particularly impor
tant in whitebark pine ecosystems. Maintenance of 
natural-appearing landscapes is a critical management 
objective with this type of recreational use. The principal 
management challenges are to (1) provide opportunities to 
enjoy the landscape but concentrate and contain use wher
ever it regularly occurs, (2) design transportation systems 
and facilities to blend with the surroundings, (3) strive to 
improve site rehabilitation techniques, and (4) minimize 
the obtrusiveness of other forest uses. 

RECREATION DEMAND AND 
OPPORTUNITIES 

Most whitebark pine ecosystems are remote and inac
cessible by road (Arno and Hammerly 1984). Conse
quently, the most common recreational activities are 
dispersed backcountry pursuits, such as backpacking, 
horsepacking, hike-in fishing, photography, nature 
study, and contemplation. A large proportion of these 
ecosystems-probably well over one-half-is protected 
as Wilderness, under the authority of the Wilderness Act, 
which expressly prohibits mechanized equipment, such as 
four-wheeled vehicles, motorcycles, snowmobiles, and 
even mountain bikes. This limits the range of recreation 
activities in most places. 

Demand for outdoor recreation is great in whitebark 
pine ecosystems. The Cascades and Sierra Nevada are 
close to the population centers of the Pacific Coast, and 
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the Northern Rocky Mountains are an important vacation 
destination. Wilderness acreage in these areas is abun
dant and large numbers of wilderness visitors are at
tracted to whitebark pine ecosystems. Eight of the 10 
most heavily used wilderness areas in the United States 
have substantial amounts of whitebark pine (fig. 1). 
Within these wilderness areas, visitors are frequently 
attracted to these high-elevation forests. Visitors com
monly hike or ride through lower elevations up to the 
higher elevation forests and meadows that are their pri
mary destination. This tendency can be illustrated using 
data collected in the most popular portion of the Eagle 
Cap Wilderness, in the Wallowa Mountains of northeast
em Oregon. In that area, about one-third of the land
scape consists ofwhitebark pine forests, associated 
subalpine meadows, and spruce-fir forests in which white
bark pine is a component. However, 46 percent of the 
trail miles and 78 percent of the campsites are located in 
these ecosystem types (Cole 1977). Most wilderness visi
tors want to spend most of their time in these places. 

The reasons why wilderness visitors are particularly 
attracted to whi tebark pine ecosystems have not been 
studied. Four attributes of these ecosystems that likely 
attract large numbers of dispersed recreationists are es
thetics, diversity, ease of hiking and camping, and good 
fishing. These landscapes are highly esthetic. Views of 
rugged peaks are often spectacular. At these elevations 
the peaks look close and the open stand structure pro
vides more frequent vistas than the denser forests of 
lower elevations. Stunted whitebark pines and sun
bleached snags are highly attractive, particularly silhou
etted or bathed in late evening's alpenglow. 

Whitebark pine landscapes are also unusually diverse. 
Meadows and rock outcrops are frequently as abundant 
as the forests and invite exploration. Creeks babbling 
through the meadows and the wildflowers that fill the 
meadows add to the diversity and interest of these areas. 
So do glacial features, such as cirque lakes and waterfalls, 
that cascade over glacially carved steps. The relatively 
open and highly diverse landscape invites cross-country 
travel and dispersed camping. It is relatively easy to 
hike off trail and to find attractive campsites away from 
heavily trafficked places. 

Finally, the fact that whitebark pine ecosystems fre
quently occupy glacially carved landscapes means that 
cirque lakes are common features. These lakes attract 
visitors both as an esthetic and logical destination area 
and because they frequently offer good fishing. Fishing 
is an important wilderness activity for many visitors. In 
many wilderness areas, more than one-half of all visitors 
spend some time fishing (Lucas 1980). Fishing quality is 
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Figure 1-Eight of the ten most heavily-used wilderness areas in the country are in places with 
whitebark pine ecosystems. Numbers in parentheses are the rank of each wilderness area in 
terms of amount of use. 

often an important consideration when selecting a wilder
ness destination and goes a long way toward explaining 
the popularity of whitebark pine ecosystems. 

While backpacking, horsepacking, hiking, and fishing 
are probably the most common recreational opportunities 
that whitebark pine ecosystems provide, other types of 
recreation also are pursued. In the few places where 
roads access whitebark pine forests, scenic driving, pic
nicking, and roadside camping occur. The Tuolumne 
Meadows-Tioga Pass area in Yosemite National Park is 
a good example of a popular place offering this style of 
recreation. Snowmobiling and off-road-vehicle driving are 
well-established in some places and mountain biking is 
growing greatly in popularity. Demand for these experi
ences is high, again because of esthetics, diversity, and 
fishing. However, these opportunities are limited by road 
access and are not as unique to these ecosystems as is 
backcountry recreation. Finally, downhill and cross
country skiing occur in whitebark pine forests, but are 

. not especially common there. 
One theme common to all of these recreational pursuits 

is the importance of scenic quality and a landscape that 
has not been greatly altered by man. This latter concern 
is explicit in wilderness, where the Wilderness Act (P.L. 
88-577) directs management to preserve wilderness such 
that it "appears to have been affected primarily by the 
forces of nature, with the imprint of man's work substan
tially unnoticeable." Scenic qualities and an environment 
that contrasts with civilization are important motivations 
for visiting wilderness (Lucas 1985; Stankey and Schreyer 
1987). I would hypothesize that these motivations are 
also important to recreationists outside wilderness and 
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more important in whitebark pine ecosystems than in 
most other ecosystems. 

A major management concern, then, should be to mini
mize the evidence of human use. This means minimizing 
the impacts caused by recreational use and sensitive 
design of transportation routes and facilities to accommo
date recreational use. It also means minimizing the ob
trusiveness of other forest uses, such as timber harvest
ing, grazing, and mining. 

COMMON MANAGEMENT PROBLEMS 
The most common problems that recreation managers 

face in whitebark pine ecosystems are resource degrada
tion and crowding as a result of intensive recreational 
use. Trail and Campsite degradation, packstock impacts, 
development of user-created trails around lak.eshores, 
litter, and loss of solitude are all significant problems in 
many places (Washburne and Cole 1983). These problems 
are not unique to whitebark pine ecosystems, but they 
may be particularly pronounced due to the popularity of 
those landscapes. 

Two studies have evaluated the susceptibility of white
bark pine ecosystems to recreational impact. In the Eagle 
Cap Wilderness, campsite impacts in whitebark pine 
forests were pronounced. The undergrowth vegetation, 
primarily grouse whortleberry (Vaccinium scoparium), is 
quite fragile; the mean vegetation loss on the central part 
of campsites was 94 percent. This compares, for example, 
with neighboring sedge (Carex nigricans) meadows where 
the mean vegetation loss on campsites was only 40 per
cent (Cole 1981). 



Dale (1973) studied trails in whitebark pine, lodgepole 
pine, and spruce-fir forests of the Lee Metcalf Wilderness, 
in the Madison Range in southwestern Montana. Trails 
in whitebark pine forest were not particularly deep, but 
they tended to be unusually wide, particularly when sub
jected to heavy use. Factors that might contribute to 
wider trails here include (1) rocky soils that tend to cause 
users to spread out, (2) sandy soils that are readily dis
placed laterally, and (3) open vegetation that makes walk
ing side-by-side easier. Generally, the suitability of 
whitebark pine forests for trails appears to be good to 
moderate, while suitability for campsites is moderate to 
poor. 

Two problems that are particularly pronounced in 
whitebark pine ecosystems are the impacts associated 
with the collection of fuel wood for campfires and wide
spread proliferation of user-created trails and campsites. 
Collecting and burning wood in campfires is a common 
practice in most wilderness areas. In popular places this 
practice leads to large areas denuded of all downed wood 
and extensive damage to standing trees, both dead and 
alive. Damage to trees, from broken off lower branches 
to felled saplings and hacked snags, presents obvious evi
dence ofhi.unan impact. A forest floor totally devoid of 
downed wood also looks unnatural to many visitors. In 
addition to these esthetic impacts, there are undoubtedly 
ecological changes that result from this practice. Recent 
research suggests that removal oflarge woody residue on 
and in the soil may have serious consequences. Large 
decaying wood plays an important and irreplaceable role 
in the ecosystem-for example, in water and nutrient 
conservation and as a substrate for biological activity 
(Franklin and others 1981; Harvey and others 1979). 

These problems are likely to occur wherever fuel wood 
consumption rates exceed the rate at which downed 
woody material is produced. Problems are particularly 
likely in whitebark pine forests because productivity is 
relatively low and consumption is often high, due to the 
popularity of these places as destination areas. In a few 
study areas in the Sierra Nevada, for example, Davilla 
(1978) found that whitebark pine wood litter production 
was very low compared with that oflodgepole pine and 
mountain hemlock. This led him to recommend that fuel
wood never be collected in forests where the dominant 
tree is whitebark pine. In many national parks campfires 
are prohibited at higher elevations; however, campfires 
are seldom prohibited in wilderness areas administered 
by the Forest Service, U.S. Department of Agriculture 
(Washburne and Cole 1983). While it is very common to 
discourage the use of campfires (and encourage visitors to 
use stoves), it is uncommon to differentiate among ecosys
tems in terms of their productivity and therefore the im
portance of not having a campfire (Cole in press). 

Another problem that is particularly pronounced but 
not unique to whitebark pine forests is the proliferation 
of campsites and user-created trail systems in popular 
destination areas. Proliferation reflects heavy use, ease 
of cross-country travel, and the large number of potential 
campsites in these ecosystems. For example, all 
campsites were inventoried in a 325-acre area around two 
popular lakes in the Eagle Cap Wilderness. More than 
200 campsites were found (fig. 2). Virtually every site 
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around Mirror Lake with the potential for camping 
showed some evidence of use. Also, the fact that recrea
tional use in the area was spread over a very large num
ber of sites did not mean that impact on these sites was 
negligible. More than half the campsites had experienced 
a moderate to great loss of vegetation (Cole 1982). In 
addition to all these campsites, numerous infonnal trails 
branched off from the constructed trails to other camp
sites and to circle the lakes. Created by users, many of 
these trails are poorly located and prone to erosion. 

Impact problems are exacerbated by the difficulty of 
rehabilitating damaged recreation sites in whitebark pine 
forests. Rehabilitation is required wherever excessive or 
inappropriate use has occurred or whenever management 
objectives change. Much of the current rehabilitation 
work in wilderness is focused on campsites close to lake
shores. In the past, few wilderness areas had specific 
objectives about appropriate campsite locations; today 
objectives frequently stress maintaining lakeshores in as 
natural a condition as possible. It is also common to reha
bilitate braided trails and trails that have been relocated 
either because they were inadequately constructed or 
poorly located. 

Without assistance, trails and campsites in whitebark 
pine ecosystems will require decades-if not centuries
to recover. For example, campsites in a lodgepole pine
whitebark pine forest around heavily impacted Bullfrog 
Lake in Kings Canyon National Park were closed to over
night use in 1961. After 17 years of closure, soil compac
tion levels had returned to near-natural levels. Litter 
depth and volume, however, remained substantially below 
those found in undisturbed forest. Tree damage, vegeta
tion loss, and user-created trails remained pronounced, 
although recovery had begun. Tree mutilations were 
often covered over with new growth and some of the trails 
were being recolonized (Parsons 1979; Parsons and 
DeBenedetti 1979). 

Attempts to assist site rehabilitation in these ecosys
tems are challenging. It is difficult to effectively close 
sites to use, and without effective closure sites are not 
likely to recover (Cole and Ranz 1983). Even where assis
tance has been effective in establishing an initial plant 
cover on damaged sites, recolonization of the entire site 
may be slow. For example, the success of transplanting 
was followed over a period of 5 years on two campsites in 
the Eagle Cap Wilderness. Mean vegetation cover on 
these two sites increased from 6.3 and 10.8 percent in 
1979 to 7.3 and 12.3 percent in 1984. This compares with 
a mean vegetation cover of about 60 percent on undis
turbed sites. Most of this increase was a result of the 
original transplanting of plugs. While most transplants 
survived, they had not spread and did not contribute 
much to a gain in vegetation cover (Cole 1986). 

A final problem is disposal of human waste. Toilet 
facilities are seldom provided in whitebark pine ecosys
tems because use frequently is dispersed and facilities 
often are considered inappropriate. Where heavy over
night use occurs, camping areas can be littered with feces 
and toilet paper. In addition to being an esthetic problem, 
this can pose a health hazard. It is difficult to clearly 
demonstrate a cause-and-effect relationship between 
inadequate disposal of human waste and disease; 
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Figure 2-The distribution and degree of vegetation loss on campsites around Mirror and Moccasin 
Lakes in the Eagle Cap Wilderness, OR. 

however, there is some evidence that Giardia spp. are 
more abundant in surface waters of frequently used rec
reational areas (Suk and others 1987). Giardia contami
nation is now a common problem in whitebark pine . 
ecosystems. 

MANAGEMENT STRATEGIES 
Maintaining a natural-appearing landscape is the key 

to recreation management in whitebark pine ecosystems. 
Recreationists visiting these places expect to see little 
evidence of human use and impact. Characteristics of 
whitebark pine forests that make this difficult are inher
ently low productivity and low resilience. Once damage 
occurs, recovery takes a long time. Given the popularity 
of these places with backcountry recreationists, this low 
resilience means that management must be especially 
proactive. Management must strive to avoid problems 
rather than deal with them after they have occurred. 

Four challenges face managers of whitebark pine eco
systems seeking to optimize recreational opportunities. 
First, it is important to concentrate and contain recrea
tional use wherever it regularly occurs. Extremely low 
recovery rates make it imperative to minimize the num
ber of places that are disturbed by recreational use. This 
is accomplished by confining as much use as possible to 
establiz:;hed trails and campsites. Overlooks should be 
designed to contain use and, if necessary, managers 
should harden heavily trafficked surfaces. Wilderness 
visitors should be encouraged to stay on constructed trails 
and use well-established or even officially designated 
campsites. Where packstock use is allowed, facilities for 
concentrating impact in small areas (for example, 
hitchrails or corrals) should be provided. The conse
quence of not pursuing this strategy is proliferation of 
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impacts-a mistake that will require decades and centu
ries to correct. 

Second, transportation systems and facilities can in
crease recreational opportunities in these ecosystems. 
Scenic byways and overlooks can add greatly to the enjoy
ment of motorized recreationists. Well-constructed trails, 
hitchrails, and toilets can add to the enjoyment of 
backcountry recreationists. Sensitive design is important, 
however. Cut slopes visible for miles-whether along 
roads or trails-are intrusive and detract from the 
natural environment. The challenge is to make certain 
that transportation systems and facilities blend into the 
natural-appearing landscape. This is particularly true 
inside wilderness, where the general philosophy is to 
provide facilities for purposes of safety and resource pro
tection, but not visitor convenience. 

The third challenge is to improve our ability to rehabili
tate damaged sites. More experimentation with rehabili
tation methods is needed. Rehabilitation efforts need to 
be documented and monitored; successes and failures 
need to be communicated to others. One example of a 
step in the right direction is a new rehabilitation program 
begun in whitebark pine and other ecosystems in 
Yosemite National Park. Experiments with seeding, 
nursery propagation, transplanting, and a variety of cul
tural treatments are under way. A controlled trampling 
experiment was conducted to evaluate the resistance of 
individual plant species and plant communities to 
trampling. Rehabilitation success is being monitored and 
results are being published in reports (Hadley and 
Moritsch 1988). Similar efforts are needed elsewhere. 

The fourth challenge is to minimize the obtrusiveness 
of forest uses other than recreation. Timber harvesting, 
domestic livestock grazing, and mining are uses that can 
leave obvious disturbances on the landscape and detract 



from the esthetics of these places. Where these uses oc
cur, every effort should be made to separate these uses 
from recreational uses. Buffer strips along trails and 
roads can screen places where disturbance is evident. 
Trails can also be rerouted away from these places. Graz
ing can be limited to times and places where recreational 
use is low. 

A CONCLUDING REMARK 

A final challenge I might mention is the challenge I 
experienced in trying to write this paper. Information on 
recreational opportunities and problems in specific ecosys
tem types is sorely lacking. Consequently I had few con
cepts or data to work with and no precedent to follow or 
even build upon. Biologists seem to have conveniently 
ignored recreation management, preferring to concentrate 
on management of more tangible commodities. Recrea
tion managers and researchers too frequently ignore the 
unique opportunities and constraints that each ecosystem 
presents. Better cooperation between these two groups is 
needed to effectively manage whitebark pine and other 
ecosystems. 
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