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and hikers on soil erosion from
established recreation trails in
western Montana, USA. Environ-
mental Management 22(2):
255-62). The research had the
primary objective of assessing the
relative effect of horses, llamas,
and hikers on sediment yield af-
ter a simulated rainfall on estab-
lished trails. A secondary objec-
tive was a better understanding
of the mechanisms by which trail
traffic increases erosion. The se-
lected study site was a 1.0-1.5-m-
wide trail section of Winkler
gravely loams (soil consisting of
clay, silt, and sand) with little en-
trenchment at an elevation of
1,250 m (4,100 ft). The habitat
was Douglas fir and heath. Vari-
ous trail traffic across seven plots
was applied during June and July.
Hikers wore non-lug-sole boots;
horses were fitted with cleated
shoes. Data were collected in dry
conditions and after simulated
rainfall. Under dry and wet con-
ditions, more sediment for ero-
sion was made available by
horses than by llamas, hikers, or
no traffic. More sediment became
available for erosion from use by
llamas than from no traffic, but
yield of sediment for erosion did
not differ between llamas and hik-
ers. Traffic did not increase soil
compaction on wet trails but de-
creased soil bulk density on dry
trails. The decreased soil bulk
density negatively correlated with
increased sediment yield and
seemed to increase trail rough-
ness for horses but not for llamas
or hikers. The data may assist
managers with determining trail
use by type of user.

Ungulate fence design
improved

Members of the California
Department of Fish and Game
and the founding president of

Desert Wildlife Unlimited are of-
fering an improved fence design
to protect water sources for na-
tive ungulates (Andrew, N. G., L.
M. Lesicka, and V. C. Bleich. 1997.
Wildlife Society Bulletin 25(4):
823-25). They set 1.5-m-long t-
posts on 3-m centers and placed
horizontal rails of either 25-mm
steel pipe or 15-mm steel rebar
at 50 and 100 cm above the
ground. The rails were either
welded or wired to the outside
of the uprights. An additional t-
post was attached to alternate
uprights at a 30-degree angle on
the inside of the enclosure to
strengthen and stabilize the fence.
The fence required about 30%
less material and was less expen-
sive than most earlier designs of
such fences. The fence permits
access by native ungulates but
precludes access by feral equines
(or livestock). The fence was
placed around eight water
sources in the field and was moni-
tored 1989-95. Evidence of feral
asses outside each of six
exclosures was seen on all 127
inspections. Evidence of feral
asses inside one enclosure was
seen only once, namely when the
fence had been dismantled by
vandals.

Politics of wildfire
analyzed

Severely dry conditions and
gale-force winds promoted the
spread of wildfire in the Greater
Yellowstone Ecosystem in 1988.
This ecosystem comprises Yel-
lowstone and Grand Teton Na-
tional Parks, seven adjacent
national forests, and several other
federal, state, and private lands in
Idaho, Montana, and Wyoming.
Approximately 995,000 acres or
45% of Yellowstone National
Park burned. Another 590,000
acres in surrounding areas were
affected by the fires. Ecologists
and land managers largely agree

that the fires were an ecologically
important natural disturbance
and that little could have been
done to stop them. Policy mak-
ers on the other hand viewed the
fires as failed policies, and many
citizens lamented the destruction
of the park, the loss of wildlife and
beauty, and the adverse effects on
the economy of surrounding
communities. Many branded the
federal government’s fire policy
a failure; however, scientific re-
search and even casual observa-
tions revealed that wildlife in the
burned areas abounds, trees are
growing, and beauty prevails.
The nearby communities did not
suffer great economic hardships.
In fact, nationwide publicity of
the fires seems to have promoted
the growth of tourism. The great-
est damage may not have been
from the fire, but from ridicule of
the government by the public,
abuse of public servants by mem-
bers of the Congress, attacks on
the integrity, intelligence, and
professional abilities of civil ser-
vants and their associates by the
media, and the public’s loss of
faith in the federal fire policy.

Pamela Lichtman (1998. The
politics of wildfire: Lessons from
Yellowstone. Journal of Forestry
96(5):4-9) contends that a realis-
tic view of a fire policy must ac-
knowledge that clear rules for
every conceivable eventuality are
not feasible. Before they can elicit
support for natural fire and con-
fidence in the federal fire policy,
managers and ecologists must
realize that the citizens’ and poli-
ticians’ view of wildfire as a crisis
can undermine the stability of
natural resource agencies. An
honest appraisal of how much
control humans have over wild-
fire must be clearly communi-
cated to the public. The ecologi-
cal objectives of a natural fire
policy should be persuasively
presented to resource constituen-
cies and policy makers. Ideas and
suggestions must be solicited

from the public. Collective deci-
sion making cannot be ruled out.
Quite importantly, people who
are involved in conservation of
natural resources cannot dissoci-
ate themselves from politics.
They must understand how land
management policies and ecosys-
tem processes are interpreted and
reinterpreted by citizens, elected
leaders, and the media. Multiple
realities and relative standards
cannot be eradicated, and ecosys-
tem management cannot
progress until these realities be-
come less disparate.

Fire and ecosystem
management

A symposium at the 1997 an-
nual meeting of the Ecological
Society of America (Fire for res-
toration of communities and eco-
systems. Bulletin of the Ecologi-
cal Society of America 79(2):
157-60) addressed (1) fire as a
necessary and viable option for
ecosystem restoration by forest
land managers; (2) operational
use of fire in restoration in a com-
plex and sometimes hostile
sociopolitical environment; (3)
definition of a natural fire regime
for a particular ecosystem; and (4)
duplication of natural fire regimes
by management plans that in-
clude prescribed fire. The over-
whelming message by speakers
at the symposium was that fire
must be an integral component
of ecosystem management be-
cause its prevention in ecosys-
tems where it was formerly com-
mon produced profound
alterations in historic ecological
conditions. The speakers re-
flected the 1996 policy by the
Secretary of the Interior and the
Secretary of Agriculture that
“Wildland fire will be used to pro-
tect, maintain, and enhance re-
sources and, as nearly as possible,
be allowed to function in its natu-
ral ecological role.” The sympo-

I N F O R M A T I O N C R O S S F I L E

Continued from page 7



V O L U M E  1 9-N O. 1 • 9

sium clearly established the need
for and successful results of res-
toration with fire. The policy
must be brought to fruition not
only on federal land but in natu-
ral ecological communities in all
ownership.

Ecosystem management
activities in Southern
Appalachians compiled

Lewis Publishers have re-
cently released the book Ecosys-
tem Management for Sustainability:
Principles and Practices Illustrated
by a Regional Biosphere Coopera-
tive. This volume (ISBN 0-
57444-053-5), edited by John D.
Peine (Cooperative Park Stud-
ies Unit, University of Tennes-
see) includes a forward by
Bruce Babbitt and contributions
from 50 authors. Principles of
ecosystem management from
several sources are included in
the introductory chapter. The
book uses the Southern Appa-
lachian Man and the Biosphere
Program to illustrate the prin-
ciples. Of the 23 chapters, 14 are
dedicated to the following com-
ponents of ecosystem manage-
ment: resource assessments
(Southern Appalachian Assess-
ment); environmental monitor-
ing (Great Smoky Mountains
National Park, among several);
management of a large carni-
vore (black bear); species repa-
triation (red wolf ); manage-
ment of isolated populations
(brook trout); control of exotic
species (European wild boar);
control of pests and pathogens
(dogwood anthracnose among
several); air quality (Southern
Appalachian Mountain Initia-
tive); fire management, land use
planning (gateway communi-
ties); managing biodiverity in
historic habitats (grassy balds);
and climate change, ecosystem
stabilization and restoration
(Clinch-Powell River Basin ini-

tiative), and managing a threat-
ened ecosystem (high elevation
spruce-fir forest). There is a
chapter on the role of institutions
in ecosystem management.
Through the multi-authored
contributions to this book, docu-
mentation of a comprehensive
spectrum of ecosystem manage-
ment and sustainable develop-
ment is achieved.

The influence of land
ethics on forest policy

Data from a nationwide survey
of USDA Forest Service employ-
ees were used to compare the
land ethics between foresters and
other natural resource profession-
als and to examine the relation
between one’s land ethic and pre-
ferred forest policy options
(Brown, G., and C. Harris. 1998.
Journal of Forestry 96(1):4-12).
The comparison revealed that
foresters embrace a more utilitar-
ian land ethic than biologists and
other natural resource scientists
in that service. Because the num-
ber of foresters, engineers, and
range managers in the agency is
declining while the number of
natural resource scientists is
growing, future management of
national forests may be changing.

Needs assessed for
marine waste disposal
facilities

The Clean Vessel Act of 1992
(P.L. 102-587) provides for the
distribution of grants to states for
construction, operation, and
maintenance of pump-out sta-
tions for portable toilets on boats
in the United States. The article
“Environmental management of
human waste disposal for recre-
ational boating activities” (Shafer,
E. L., and J. Yoon. Environmen-
tal Management 22(1):99-107) is
the description of a method that

Pennsylvania used to es-
timate the number of
pump-out facilities and
dump stations it
needed to service power
boats of 16 feet in length to
more than 40 feet during the
May-November boating season
on seven major water bodies. The
estimation required the collection
of information about the number
and type of power boats on the
water bodies; the number of
boats with portable toilets or type
III marine sanitation devices; the
means by which boaters disposed
of human waste; the number of
marinas, boat docks, yacht clubs,
and areas of congregation of
boats in the state; the number,
type, and condition of human
waste pump-out facilities and
dump stations; and the number
of additional facilities the state
needed to adequately service the
current number of power boats.
The information was collected by
mailed questionnaires from a
sample of 28% of 9,770 boaters
and from 33% of all 212 marinas
and boat docks in the coastal
zone and inland waters of Penn-
sylvania. Statewide averages of
the number of times a boat emp-
tied a portable toilet or a holding
tank, marina service time per
sanitation device, number of
hours of marina operation per
weekend and weekdays, and
number of weekends a marine
operated during the boating sea-
son were used to estimate the re-
quired waste reception facilities
for each of seven major water
bodies. The study also revealed
valuable information about vari-
ous aspects of waste disposal. The
authors discuss the limitations of the
results and make suggestions for the
improvement of the method.
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Leopold Institute
publishes research
abstracts on Web

As many readers know,
the Aldo Leopold Wilder-

ness Research Institute in
Missoula, Montana, is the only
research group in the nation dedi-
cated to developing and commu-
nicating the knowledge needed
to improve management of wil-
derness and other natural areas.
Founded by the USDA Forest
Service in 1967, the Institute op-
erates under an interagency
agreement among four wilder-
ness management agencies of the
federal government and the
USGS Biological Resources Di-
vision. Together, scientists and
managers from these agencies
conduct, support, and coordinate
research cooperatively on the
biological and social attributes
and benefits of wilderness, and
threats to the same attributes and
benefits. Additionally, the Insti-
tute provides managers, educa-
tors, policy makers, other scien-
tists, and the public with the
results of its studies. Some 340
professional research papers,
technical reports, journal articles,
and books have been published
since 1969 on various wilderness
management issues. A compre-
hensive bibliography of these
publications is now listed on the
Institute’s Web site at www.
wilderness.net/leopold; abstracts are
available for papers published af-
ter 1984. The Leopold Institute
also has a new e-mail address
( l e o p o l d _ i n s t i t u t e /
rmrs_missoula@fs.fed.us) and wel-
comes inquiries. PS


