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and returns quickly after fires.
In other words, it fuels fires and
benefits from them. Salt cedar
in the Southwest has taken over
streams and riverbanks. Its roots
draw salt from below the soil,
and its salty leaves raise the soil
salinity and thereby retard the
growth of native trees.

Sadly, many exotic species
were purposely brought to the
United States. Some plants were
sold by nurseries and continue
to be offered in spite of their
known harm to native species.
For example, 80% of Florida’s
exotic pest plants were sold by
nurseries.

Getting rid of exotics defies
simple solutions. Prohibiting
the sale of foreign species would
conflict with significant indus-
trial interests in horticulture and
agriculture. Banning them un-
der the Federal Noxious Weed
Act has as yet been underused.
Early eradication may be best
but first requires intensive pub-
lic education followed by inten-
sive public support. Another
option is creating favorable con-
ditions for native species. For
example, in Everglades National
Park (Florida), park staff
stripped 8 inches of soil from
the surface of 60 acres. In the
remaining damper, lower soil,
wetland species returned but
not the exotic pesky Brazilian
pepper tree. Biocontrol with in-
troduced predators of exotics is
controversial because of the risk
that the introduced predator,
also an exotic, may become a
pest.

A leading role in biological
controls by the federal govern-
ment seems desirable, but mon-
ey is in short supply. “When re-
sources are allocated, exotics
are a quiet issue and usually left
to the end, even though it’s in
our mandate to preserve and
protect natural areas,” accord-
ing to Carol DiSalvo, an ento-
mologist with the NPS Envi-

ronmental Quality Division
who contributed to the article.
Federal laws seem inadequate
and not sufficiently enforced.
Needed is public pressure.

El Malpais publishes
natural history work

El Malpais National Monu-
ment announced in February
1998 the availability of a major
new publication entitled “Natu-
ral History of El Malpais Na-
tional Monument.” Published by
the New Mexico Bureau of
Mines (Bulletin 156, 1997), the
bulletin presents a comprehen-
sive interpretation of the park’s
volcanic landforms and their
associated biological compo-
nents. Compiled by El Malpais
Chief Ranger Ken Mabery, it
devotes extensive coverage to
lava tube caves, including their
formation, mineralogy, cave ice,
and fauna. Other features in-
clude a comparative analysis of
seven basalt-dating techniques
as applied to flows ranging from
725,000 to 3,000 years ago. The
flora and fauna and the fire ecol-
ogy and succession on lava
flows is also cataloged. Maps,
historic photos, species lists,
charts, and a color photo atlas
of the park’s volcanic landforms
are included in the 185-page
volume. The bulletin is available
from the publications room of
the New Mexico Bureau of
Mines and Mineral Resources,
505-835-5410, for $24.50.

Channel Islands I&M
reports available

In the 1980s, Channel Islands
National Park (California) de-
veloped a program to inventory
and monitor natural resources
(see Ecological Monitoring in
Channel Islands National Park
at www.nature.nps.gov/im/chis/

content.htm). This program was
designed to be long term and
ecosystem-based. Additionally,
the program was intended to
provide park managers with
regular assessments of ecosys-
tem health by determining lim-
its of natural variation, diagnos-
ing abnormal conditions,
identifying potential agents of
abnormal change, and prescrib-
ing remedial treatments.

The biologists responsible for
monitoring at the park produce
an annual report for each pro-
gram component. These re-
ports are a description of the
monitoring activities and con-
ditions for a given year and a
summary of that year’s data.
Abstracts of these reports are
available for review at the NPS
I&M Web site www.nature.nps.
gov/im/chis/abslist.htm. The fol-
lowing annual report abstracts
on monitoring are available:
1982-96 kelp forest, 1982-87
tidepool, 1990-92 seabirds,
1989-93 marine debris, 1994-95
beach lagoon, 1993-95 terres-
trial vertebrates, 1993-94 land
bird monitoring, Santa Rosa Is-
land water quality inventory
(1995), and Status and Trend of
Island Fox on San Miguel Island
(1998).

Additionally, the Kelp Forest
Monitoring Design Review
(1996) abstract is accessible on
the Web site. Monitoring design
review is a formal process of
evaluation by managers and sci-
entific peers of the results of a
monitoring program after sev-
eral years of data collection.
This review process, essentially
a course correction, is critical to
ensure that monitoring is pro-
viding the information and sta-
tistical power that is needed by
park management. The park in-
tends to conduct such a review
for all of its monitoring proto-
cols. To date, only the Kelp For-
est Monitoring Program has un-
dergone this review.

Photocopies of the reports
and program protocols may be
obtained for a fee from the NPS
Denver Service Center, Techni-
cal Information Center; P.O.
Box 25287; Denver, CO 80225-
0287; 303-969-2130; e-mail: tic-
_work_orders/requests@nps.gov.

Trail trampling and
deterioration studied

A research biologist with the
Aldo Leopold Wilderness Re-
search Institute in Missoula,
Montana, conducted experi-
ments to evaluate the effective-
ness of two recommended
Leave-No-Trace practices—re-
moving boots and using a
geotextile groundcloth known
as scrim (Cole, D. N. 1997. In-
termountain Research Station.
Research Paper INT-RP-497).
In four different vegetation
types, 6% more vegetation
cover was lost when hikers
wore lug-soled boots than when
they wore lightweight running
shoes. One year after trampling,
however, the magnitude of
cover loss did not differ between
the two treatments. The differ-
ent footwear had no effect on
vegetation height. In another
experiment, the short-term loss
of vegetation from trampling
was half in two different types
of vegetation that were covered
with geotextile groundcloths
than in uncovered vegetation.
Although lightweight shoes and
geotextile groundcloth did no
harm and provided short-term
benefits, they provided no long-
term benefits or meaningful re-
duction of adverse effects on re-
sources.

An unrelated study in western
Montana explored the relative
deterioration of trails attributable
to different types of recreational
use (Influence of llamas, horses,
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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-
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