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bears. Smith and his field crew
had observed bears in the area
of the test sites during more
than 750 hours and had not
seen bears rubbing their heads
on the ground, pawing and
licking soils, or rolling on their
backs as in the red-pepper-
spray test sites. He therefore
attributed such novel behavior
directly to the exposure to red
paper spray.

Smith’s findings suggest that
people should not test spray
in hiking or camping areas,
should carefully remove all
residues from fired canisters,
and should not store canisters
in sleeping areas. The attrac-
tion of bears to red pepper
spray warrants prudent use
and storage of canisters.

Rock climbing and
nesting birds at
Joshua Tree

A recent study at Joshua
Tree National Park (California)
recommended that “in areas of
widespread climbing activity,
monitoring programs should
be instituted to evaluate spa-
tial and temporal fluctuations
of bird species and changes in
numbers of invasive species
that may threaten the integ-
rity of native bird communi-
ties” (Camp, R. J., and R. L.
Knight. 1998. Rock climbing
and cliff bird communities at
Joshua Tree National Park,
California. Wildlife Society Bul-
letin 26(4):892-98). The study
revealed that bird species and
bird behavior differed among
moderately climbed cliffs, cliffs
with many popular climbing
routes, and cliffs that were not
climbed. The study sites did not
differ in height, length, verti-
cality, or exposure. However,
the unclimbed cliffs were at
greater distances from park-

ing lots and campgrounds than
the climbed cliffs.

Four bird species were seen
on cliffs where no one
climbed, five on moderately
climbed cliffs, and three on
cliffs with many popular climb-
ing routes. Species with broad
ecological niches such as the
American robin and invasive
species such as the house
finch, the European starling,
and the brown-headed cow-
bird were seen only on
climbed cliffs. For example,
house finches were 69% more
numerous on popular cliffs
than on unclimbed cliffs. The
distribution of birds in front of
cliff faces was not uniform. The
percentage of birds on cliff
faces was higher on unclimbed
cliffs than on popular cliffs. On
unclimbed cliffs, birds more
often were seen perched on the
cliff face. On popular cliffs,
birds were seen flying regard-
less of the presence or absence
of humans. In the presence of
humans, more birds were at a
distance from the cliff faces,
suggesting anthropogenic
changes in the spatial distribu-
tion of the birds and anthro-
pogenic disruption of breed-
ing, foraging, and predator
detection by nesting birds and
their fledged young.

Vegetation trampling
by hikers and pack
stock

Disturbance by trampling of
protected areas is a concern
in national parks. But little is
known about the variation of
such disturbance by type, and
this lack of information keeps
managers from applying ap-
propriate restrictions. In
backcountry and wildernesses
without motorized traffic, hik-
ing groups and groups with
pack stock are the two pri-
mary users. Pack stock have

been horses, mules, donkeys,
and more recently llamas.
Trampled areas are trails,
campsites, and off-trail areas.

To obtain more information
about the effects of trampling,
Cole and Spildie (Hiker, horse,
and llama trampling effects on
native vegetation in Montana,
USA. 1998. Journal of Envi-
ronmental Management 53:
61-71) studied the relative ef-
fects of hiker, horse, and llama
traffic on vegetation and
ground cover at two trampling
intensities (25 and 150 passes
at one time) on two previously
undisturbed forested vegeta-
tion types (forest with under-
story of predominantly erect
forbs and forest with under-
story of predominantly low
shrubs). These types were se-
lected because they are wide-
spread in the northern Rocky
Mountains, are not highly re-
sistant to trampling, and may
be widely divergent in their re-
sponses to trampling.

The effects were assessed
immediately after application
and one year later. Trampling
by horses caused the greatest
disturbance. The effects of
trampling by llamas and hik-
ers could not be differentiated
statistically. The forb under-
story was highly vulnerable to
trampling but recovered rap-
idly. The shrub understory was
more resistant to disturbance
by trampling but lacked resil-
ience. Differences between ef-
fects from trampling by horses
and llamas or hikers persisted
for at least one year.

Managers may use this in-
formation variously. For ex-
ample, they can zone-protect
areas to separate different
types of users or to confine the
more damaging user types to
more durable areas, or they
can make the difficulty of ob-
taining a permit proportional

to the specific environmental
impacts by a user group.

Vanishing night skies
Like clean air, clean water,

wildlife, and the sounds of na-
ture, a clear, dark, night sky
and, weather permitting, the
view of more than 2,500 stars
and the Milky Way should be
a part of a visitor’s experience
in national parks now and in
the future. Overnight visitation
is permitted in 130 national
parks. However, light pollu-
tion increasingly obscures
clear views of night skies even
in parks. Such pollution is of-
ten from excessive or misdi-
rected outdoor lighting and
from highways, homes, office
buildings, and other develop-
ments that can be as far away
from a park as 100 miles.
Some concession facilities in
national parks may also add
glare to the night sky. Unless
light pollution is remedied,
views of dark night skies may
disappear from national parks.

Concerned about the issue
of vanishing night skies, the
National Parks and Conserva-
tion Association conducted a
survey of National Park Ser-
vice managers to obtain more
information about problems
with light pollution in parks.
The responses from 189 of 376
national park system units, as-
sumed to be representative, are
profoundly disturbing.

Most of the 94% of the
parks that offer overnight visi-
tation and consider dark night
skies an important resource
offer some type of night-sky
interpretive program. Nearly
two-thirds of the units that of-
fer overnight visitation consider
light pollution a problem, and
nearly 70% of the parks in four
of five U.S. regions report
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