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EXOTIC PLANTS

AND RESTORATION

The differing impacts of exotics can be confusing
because exotic species pose both problems and solutions.
For example, exotic species can colonize disturbed lands
and alter sites targeted for restoration. On the other hand,
exotic species can catalyze the restoration process and be
used to reestablish site functions if native species are not
available or cannot tolerate current conditions. Because
of this ambiguity, researchers and practitioners should
look to both the scientific literature and previous restora-
tion projects when determining the best approach for
restoring a particular site.

Before beginning a restoration project, managers
should identify likely plant invaders and devise strategies
to minimize their impacts. The method of removing
exotics also should be considered carefully because sensi-
tive species may affect what managers can and cannot do
at a site. In addition, some sites will require continuous
maintenance, so long-term management costs should be
evaluated. Moreover, various exotic species continue to
affect sites after their removal; the reversibility of these
conditions and the impacts on restoration warrant further
study. In some cases, intermediate plantings of species
assemblages may be needed to move the site toward con-

ditions that support the
desired flora. These inter-
mediate assemblages may
need to include certain
exotic species if native
species cannot survive the
current conditions at the

restoration site. These exotics should be selected with an
emphasis on their inability to persist in the system after
they have served their primary function in the restoration
process. Projects also should include long-term monitor-
ing to determine whether management goals are being
achieved.

Managers must be broad-thinking about exotic plants
as both friend and foe. Nevertheless, when considering
possible responses to their planned activities, resource
managers must be prepared to react quickly to surprises
from ambiguous exotic plants. —R. Harms
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A WEB SITE FOR TEACHERS

Web sites about invasive species abound on the
Internet. Teachers will welcome one of them,
http://www.nps.gov/invspcurr/alienhome.htm, that pres-
ents engaging units on the theme of invasive species for
middle school classes. “Aliens in Your Neighborhood”
was developed as an enhancement to required curricu-
lum about the life sciences, especially plant science.
Activities provide opportunities for students to practice
math, writing, mapping, photography, and collecting and
preserving plant specimens. These lessons lead students
to see more closely what’s going on in their immediate
environment. For example, with woolly socks worn over
their shoes, they take a walk at the edge of a forest or
field. Then they examine the seeds stuck to the socks and
understand how easily seeds are dispersed. Students
plant a small piece of their sock in soil and watch what
grows. This leads to investigation in many directions,
such as how to identify the seedlings, how well the native
species are competing with the exotics, how to reduce
dispersal, and so on.

The project is sponsored by the National Park Service,
funded by the Parks as Classrooms program, with addi-
tional support from the Cooperative Ecosystem Studies
Unit of the University of Idaho; Washington Department
of Fish and Wildlife NatureMapping Program; XID™
Services, Inc.; and CyberTracker World GIS Mapping
Technologies. The author is Mark Goddard of the Nye
Beach Montessori School in Newport, Oregon. Because
the natural resource managers understand that invasive
species are everywhere, they look to citizen scientists to
help in containing the invaders. The lessons in these units
are the foundation of the education of enlightened citizen
scientists and, very likely, of some future professional sci-
entists. —B. Blumberg

WHAT’S THE BIG DEAL ABOUT
EARTHWORMS?

We assume that earthworms are good for our gardens
and soil. But consider the natural ecosystems in the
National Park System, for example national parks in the
upper Midwest. Recently researchers have reported in
various articles that invasive, exotic earthworms from
Europe and Asia (e.g., Lumbricus rubellus) can have a
deleterious impact on the forest floors of northern tem-
perate forests.

The most dramatic effect of earthworm invasion is the
loss of the forest floor at previously undisturbed sites. 

See “Information Crossfile” in right column on page 31
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baseline information and viable tools for assessing and
prioritizing weed management and restoration activities is
critical to ensure the best use of limited personnel and
financial resources. As such, new tools and conceptual
frameworks are being developed to improve weed man-
agement and habitat restoration capabilities. These con-
tributions represent a significant step forward in address-
ing the invasive plant issue, yet without further augmenta-
tion of resources (personnel and funds), invasive weeds
will remain a prominent threat to the resources of our
national parks.
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“ Information Crossfile” continued from page 9

Under natural conditions—without earthworms—fallen
leaves decompose slowly, creating a spongy layer of
organic duff, which is the natural growing environment
for native woodland ferns and wildflowers. The duff layer
also provides habitat for ground-dwelling animals and
helps prevent erosion (Holdsworth et al. 2004). Invading
earthworms eat the leaves that create duff, thereby elimi-
nating the layer and decimating forest floors. Mature
trees survive, but saplings, ferns, and flowers perish.

Although beneficial in many urban and agricultural set-
tings, earthworms create a soil of a certain consistency,
which can have adverse effects in northern forest ecosys-
tems by actually compacting soil. Compaction decreases
water infiltration, and less infiltration combined with less
duff results in increased surface runoff and erosion
(Holdsworth et al. 2004). 

In addition to changing the structure of soil, exotic
earthworms alter the chemistry of soil. Invasion alters the
location and nature of nutrient cycling in soil profiles and
changes total carbon and phosphorus pools, carbon-
nitrogen ratios, and the loss and distribution of different
phosphorus fractions. The organism factor in soil forma-
tion also is affected by earthworm invasion: the distribu-
tion and function of roots and microbes is significantly
disturbed (Bohlen et al. 2004).

The take-home lesson: Exotic earthworm invasion is a
significant factor that will influence the structure and
function of temperate forest ecosystems over the next few
decades. Researchers have little doubt that earthworms
are invading new habitats in northern forest ecosystems
and that such invasion constitutes a potentially important
change in these systems over wide geographic areas (see
pages 61–62). If earthworm invasion is an important fac-
tor influencing patterns of nutrient cycling and loss in
northern forests in the coming decades, then regional
evaluations of forests will need to consider the presence
or absence of earthworms along with other important
drivers of those processes, such as pollution, climate, or
underlying soil characteristics (Bohlen et al. 2004). —K.
KellerLynn
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