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Airborne mercury issues
detailed on updated NPS Web site

Rising levels of mercury in the global atmosphere and
increasing recognition of its effects on ecosystems has
raised concerns for mercury impacts on National Park
System lands. In aquatic ecosystems, mercury can be
readily transformed into bio-available methylmercury,
and accumulation of this contaminant in the environment
can result in fish consumption advisories and increases of
mercury toxicity in predatory animals such as common
loons and alligators. Recent studies have also shown that
mercury is accumulating in terrestrial ecosystems, with
elevated levels of mercury documented in invertebrates,
forest songbirds, and mammals across the
United States (Schweiger et al. 2006;
Evers 2005; Environmental Protection
Agency 1997). Abnormally high levels of
mercury ultimately lead to reduced
reproductive success, impaired growth
and development, behavioral abnormali-
ties, reduced immune response, and decreased survival.
In response to these concerns, the Air Resources Division
of the National Park Service recently updated its airborne
mercury Web site to include several new information
products that are now available for use.

The Web site features an overview of mercury research
in national parks, highlighting major projects and their
findings. The wide range of mercury studies can assist
park staffs in identifying information needs and manage-
ment actions. For instance, one report for Acadia
National Park (Maine) concludes that soils burned by
forest fires contain higher methylmercury concentrations
than if they had not burned (Amirbahman et al. 2004), a
finding that may have implications for fire management.
Another survey in Acadia found that mercury may be the
cause of declines in the northern dusky salamander pop-
ulation (Bank et al. 2006). At Everglades National Park
(Florida), mercury concentrations in frog leg tissue
exceeded federal advisory limits (Ugarte et al. 2005),
while wading birds contained liver mercury at concentra-
tions associated with reproductive impairment in ducks
and pheasants (Sundlof et al. 1994).  Rumbold et al.
(2002) noted that alligators in Everglades were more
highly exposed to mercury in their environment than alli-
gators elsewhere. Additionally, a research finding at
Voyageurs National Park (Minnesota) suggests that stabil-
ity in lake water levels affects methylating microbes (i.e.,
sulfate-reducing bacteria that add carbon, or the methyl
group, to previously bio-unavailable forms of mercury),
thus reservoirs can be managed to decrease the rate of
this biological process (Sorenson et al. 2005).

Other products include a fact sheet titled “Airborne

Mercury Issues,” which gives a brief, topical overview
that is useful in communicating mercury issues in parks,
and links to other relevant Web sites. Among the links are
Web sites that detail mercury thresholds for selected
wildlife and national, regional, state, and park-specific
information on mercury effects on health and the envi-
ronment. Many national parks, for example, are located
where fish consumption advisories are statewide (i.e., not
focused solely on specific water bodies). These include
national park units in the Great Lakes region and north-
eastern United States.

Human activities have greatly increased the amount of
mercury cycling in the atmosphere, soils, lakes, and
streams through processes such as burning coal for elec-
tricity and incinerating municipal, hazardous, and med-

ical waste. Although mercury is a growing
global problem, recently published
research suggests that much mercury
deposits near its source, thus control of
local sources of mercury is an important
strategy for its reduction in park ecosys-
tems (Keeler et al. 2006). Control tech-

nologies are now available to reduce mercury emissions
from industrial sources. The National Park Service moni-
tors mercury in wet deposition at several park units across
the country through the National Atmospheric Deposition
Program / Mercury Deposition Network, which includes
95 sites. Through analysis of mercury effects and infor-
mation sources such as the airborne mercury issues Web
site, the National Park Service facilitates the use of parks
for scientific inquiry, supports science-informed decision
making, and communicates the relevance of and provides
access to research knowledge.

The updated Web site is at http://www2.nature.nps.gov/
air/Studies/ air_toxics/mercury.cfm.

References

Amirbahman, A., P. L. Ruck, I. J. Fernandez, T. A. Haines, and J. S. Kahl.
2004. The effect of fire on mercury cycling in the soils of forested
watersheds: Acadia National Park, Maine, USA. Water, Air, and Soil
Pollution 152:313–331.

Bank, M. S., J. B. Crocker, S. Davis, D. K. Brotherton, R. Cook, J. Behler, and
B. Connery. 2006. Population decline of northern dusky salamanders at
Acadia National Park, Maine, USA. Biological Conservation
130(2):230–238.

Environmental Protection Agency. 1997. Mercury study report to
Congress. Volume VI: An Ecological Assessment for Anthropogenic
Mercury Emissions in the United States. EPA-452/R-97-003.
Washington, D.C. Report available at
http://www.epa.gov/oar/mercury.html.

Evers, D. C. 2005. Mercury connections: The extent and effects of mercury
pollution in northeastern North America. BioDiversity Research
Institute, Gorham, Maine, USA. 

Keeler, G. J., M. S. Landis, G. A. Norris, E. M. Christianson, and J. T. Dvonch.
2006. Sources of mercury wet deposition in eastern Ohio, USA.
Environmental Science and Technology 40(19):5874–5881.

Control of local sources of
mercury is an important
strategy for its reduction
in park ecosystems.
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Invasive plant species listed 
in comprehensive database

“WeedUS,” a database of alien, invasive plant species
affecting national parks and other natural area ecosys-
tems of the United States, may be the most comprehen-
sive information source of its kind. As of December 2006,
this online resource had listed more than 1,000 aquatic
and terrestrial species—with more being added as their
native origin, natural range, taxonomic status, and other
information are confirmed. It is available in Web format
and as a spreadsheet that can be downloaded.

The database is part of the Weeds Gone Wild Web site
(http://www.nps.gov/plants/alien/, click on “invasive
plants list,” then see “WeedUS Plant List”) and a product
of the Plant Conservation Alliance’s Alien Plant Working
Group. The National Park Service and nine other federal
agencies collaborate formally in the group with the sup-
port of more than 200 nonfederal cooperators, including
state and local resource management agencies, exotic pest
plant councils, The Nature Conservancy, and universities.

In order to be listed in the database, a plant species
must be documented in a “natural area,” which generally
excludes intensively managed lands such as croplands
and forestry plantations. Additionally, the species must be
confirmed as exotic, established, self-reproducing,
spreading, and exhibiting such invasive behavior as caus-
ing harm to native species, habitats, natural features, or
ecological processes.

Each record in the database lists the genus; species;
author; synonyms (selected); common name; family; plant
habit(s); native origin; U.S. nativity; states, national parks,

and regions where invasive; federal noxious weed status;
and source references for a species, as known. For consis-
tency, taxonomy follows John Kartesz’s Synthesis of
North American Flora (1999).

Information for WeedUS is derived from a wide variety
of sources: publications, reports, surveys, and observa-
tions and expert opinions of botanists, ecologists, inva-
sive species specialists, and other natural resource man-
agement professionals. Information about species living
on national park lands was obtained through an e-mail
survey of about 60 national parks. The database was start-
ed in 1997 and has been available online as an abbreviat-
ed plant list since 1999. The entire database went online
in June 2006. It is continuously peer reviewed and updat-
ed. In 2007, we plan to partner with the Lady Bird
Johnson Wildflower Center to add several new features
to the database and Web site.

Applications of the information are far-reaching and
include (1) corroboration of species as invasive, (2) map-
ping of state and regional invasive plant occurrences, (3)
identification of areas with high invasive potential, (4)
identification of possible gaps in distributional informa-
tion, (5) prediction of potential spread, and (6) identifica-
tion of plant families with high numbers of invasives.

In addition to the database, the Web site also features
fact sheets on 60 of the invasive plant species, related arti-
cles and publications, a wall calendar (for downloading
and printing), and more.

—Jil M. Swearingen, Invasive Species Management
Coordinator, National Capital Region, Center for Urban Ecology,
Washington, D.C.
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—Colleen Flanagan, Biological Technician, Rocky Mountain
National Park, for NPS Air Resources Division. For further informa-
tion on mercury and national parks please contact Ellen Porter,
Biologist, Air Resources Division; ellen_porter@nps.gov.

Yellowstone brochure
promotes low-impact

field research practices
Research in national

parks is a vital function,
providing managers
with the information
they need to understand
and protect important
park resources and
developing knowledge
about our world for the
benefit of society. In the
national park setting
research can inform
managers specifically of
trends in the health of
ecosystems and identify
gaps in knowledge that
are critical for sound
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