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An archipelago of parks, woodlands, and other green spaces
occurs throughout the mid-Atlantic. Vestiges of greater

natural landscapes are steadily being reduced through human
development. These remnant green spaces occur in varying
shapes, sizes, and extent of connectivity. The status of their
protection is as diverse as their intended purpose and ownership.
The National Park Service’s National Capital Region oversees
nationally significant areas, including historic sites, battlefields,
and parkways. These green islands protect significant natural
resources amid metropolitan Washington, D.C.

The Region’s Center for Urban Ecology in cooperation with park
resource managers and its academic and other partners is striving
to learn more about the natural resources within these remnant
parks and how threats can be better understood and mitigated.
The articles within this booklet provide a sample of some of these
endeavors. While the focus is on the National Parks of the National
Capital Region, the resources and threats extend throughout the
mid-Atlantic area.

While much is already known about the natural resources of the
parks, unique species and habitats are still being discovered and
described. The Region’s small, urban parks hold and protect
biological richness in the form of a surprising number of species
and communities. Recently, scientists working in the Region have
found species new to science in groups as diverse as dragonflies and
amphipods (subterranean, shrimp-like animals); these stories are
included in this booklet.

Continued research in urban parks develops an integrated under-
standing of how to protect damaged or stressed systems. For
instance, protecting federally listed species, such as a small wild
carrot, harperella (Ptilimnium nodosum), means determining biologi-
cal requirements in the face of changing riparian habitats along the
Potomac River. Some native species, such as white-tailed deer
(Odocoileus virginianus) and Canada geese (Branta canadensis),
become overabundant in urbanizing landscapes and damage the
park ecosystems, which no longer support natural predators of these
larger species. Scientific studies offer insights into restoring popula-
tion dynamics and minimizing threats to natural resources.

Extensive and expansive urban growth poses monumental
challenges to practical resource management. As development
intensifies, it is increasingly difficult for many native species and
natural communities to survive. Many parks are surrounded by
intensive development right up to their borders. Accompanying this
urbanization is an expanding and interconnected array of resource
threats, including air and water pollution and the increasing diversity
and magnitude of invasive non-native species. Impervious surfaces,
like parking lots and roads, are major urban challenges, creating
hydrological havoc by increasing the amount of water channeled
through fragmented, natural habitats.

The National Parks offer valuable ecosystem services. Air flowing
through stream beds, urban forests, and meadows create reservoirs
of fresher air and microhabitats for beleaguered species. Precipitation
and water moving through the parks are filtered through the vegeta-
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tion and soil, removing some pollutants and providing
habitats for subterranean animals. Such ecosystem
services are illustrated within this booklet; one article
describes scientists and the parks sampling the urban
forest and measuring its contributions to the health
and well-being of the urban-suburban environment
and its citizens.

Protecting natural resources sustains the natural
processes that provide these ecological services.
We hope that encouraging and conducting studies
in urban National Parks will create greater awareness
about the resource values of these and other viable
remnants of natural Jandscapes. Sharing information
gained from collaborative and integrated scientific
studies provides the land managers with more options
and allows them to collectively protect and restore
these valuable resources.
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Natural Resource Challenge Congress is interested in the management of the National Parks. Interested enough to take an
unprecedented step in 1998 and give a legal mandate for research within the National Park System to support management decisions, as well as
broader scientific values. The National Parks Omnibus Management Act (Public Law 105-391) directs the National Park Service to encourage
others to conduct research in the parks for the benefit of park management. Further, Title Il of the act requires superintendents and other park
officials to base decisions upon sound, research-based information. This ensures the full use of the results of science studies.

To put the mandate into action, Congress passed the Natural Resource Challenge: The National Park Service’s Action Plan for Preserving Natural
Resources in 2000, beginning a five-year, funded initiative to address the general lack of knowledge about natural resources and to enhance their
management. In the National Capital Region, the Natural Resource Challenge provides funding for scientific professionals who support park managers.
The Challenge funds an Air Resource Specialist, an Aquatic Ecologist, the National Capital Region Network (an Inventory and Monitoring network),
the Exotic Plant Management Team, Chesapeake Watershed Cooperative Ecosystem Studies Unit, and the Urban Ecology Research Learning Alliance
(a Research Learning Center). All of these entities work to increase the role of science in the management of park resources.
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The Center for Urban Ecology is an interdisciplinary
team that provides scientific guidance, technical
assistance and education for the preservation,
conservation and enhancement of park resources
within urbanizing landscapes.
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The Center for Urban Ecology serves 14 parks in the National Capital Region

Antietam National Battlefield

Catoctin Mountain Park

Chesapeake & Ohio Canal National Historical Park
George Washington Memorial Parkway

Harpers Ferry National Historical Park

Manassas National Battlefield Park

Monocacy National Battlefield

National Capital Parks - East

National Mall & Memorial Parks

Potomac Heritage National Scenic Trail (Headquarters)
Prince William Forest Park

Rock Creek Park

President’s Park

Wolf Trap National Park for the Performing Arts



he National Capital Region is home to harperella (Ptilimnium nodosum), a federally

endangered plant species with only 14 ﬁqul_,ations known worldwide. Harpe‘re‘lla is
a short, mostly annual (i.e., it Iivésj' only .bné ;éar)_member of the carrot family with
a small cluster of white flowers. Its hollow, neeﬁé*ﬁﬁgleaves blend into the surrounding
grasses and rushes, making itinconspicuous. Harperella is found in seaﬁona«lponds andalong

olina, Virginia, and West Virginia.

streams in western Maryland, Arkansas,
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Sunny, cobble bars in gravelly streams that become exposed during
mid- to late summer are ideal sites for population establishment.

But this small plant is caught in a “habitat dilemma:” the habitat is
created when strong stream currents strip away vegetation, including
harperella, and toss gravel around. However, when the currents
subside, perfect places are left behind for harperella seed dispersal
and germination, which are essential to its survival.

ENTIAL

Harperella is a pioneer species on these freshly exposed gravel cobble
bars. But if the flooding and currents are too strong, last too long, or
occur too frequently, the habitat and plants are washed away before
seed germination. Many of these riverine habitats have been altered
by development that has hardened surfaces and removed the trees,
which changes the hydrology of an area. Because of the increase in
development, rain that falls on open or paved surfaces rushes more




Cobble bars in gravely streams are ideal sites for harperella.

swiftly into streams and then into the
Potomac River. This change increases the
frequency and velocity of the high water
events. These “flashy” or sudden and
frequent high water events also increase
erosion, which in turn contributes more
sediment to the water. As the sediment
settles out of the water and onto vegetation
and gravel bar alike, it robs harperella

of sunlight by covering its leaves with mud
and algae (MDNR 1995). Increased water
impoundments or retention sites in the
watershed coupled with more dramatic
draw-downs of the Potomac River by
consumer use may further stress this rare
plant, which needs damp sand and gravel
to grow.

Collections of harperella have been made
for nearly a century in the National Capital
Region. Harperella has been documented
at Harpers Ferry National Historical Park,
but it has not been seen there for more than
25 years. Harperella was found on three
separate, recent occasions on cobble bars
along the Potomac River within the Chesa-
peake and Ohio (C&O) Canal National

Historical Park. Unfortunately, following
each discovery, the species was extirpated
(lost) because of severe flooding. The loss
of these subpopulations and their habitats
is ecologically important because these are
the most northerly harperella populations.

As a federally endangered species, harperella
is one of the highest conservation priorities
for C&O Canal National Historical Park and
the National Capital Region. In 1988, the
species was federally listed as endangered

by the U.S. Fish and Wildlife Service.
Threats to the species and its habitat are
severe due to hydrologic alterations caused
by landscape use changes, the spread of non-
native invasive plant species, and the Park’s
recreational use by more than 3 million
people visiting annually. All of these factors
contribute to habitat degradation. The U.S.
Fish and Wildlife Service Recovery Plan
outlines tasks for the restoration and
recovery of harperella populations through-
out the eastern United States (FWS 1990).

The Nature Conservancy and the Maryland
and West Virginia State Natural Heritage

Programs surveyed extensively for harper-
ella between 1981 and 1994. Botanists found
populations of harperella along five streams
and the Potomac River (Bartgis 1997).
These surveys revealed that harperella
remains a very local species within the
Potomac River drainage.

Dr. Elizabeth Wells, a botanist at George
Washington University, began restoration
efforts in 2001 at the C&O Canal National
Historical Park, working first to pinpoint
when harperella is most vulnerable and
what has the greatest effect on its survival.
The National Capital Region funded

Dr. Wells’s preliminary survey to locate
harperella populations and to assess their
size and vigor. Dr. Wells surveyed the shore
of the Potomac River along the C&O Canal
from Cumberland to Williamsport, Mary-
land (Wells 2002a). Although she did not
find harperella populations on Park land,
four populations exist in the Sideling Hill
Creek Wildlife Management Area, Maryland.
From these populations, Dr. Wells collected
three hundred seeds in fall of 2001 to use

in germination and transplant experiments.



Needle-like leaves of harperella make it inconspicuous.

Dr. Wells sent two hundred harperella seeds
for cryopreservation (freezing in liquid
nitrogen) to the USDA National Center

for Genetic Resources Preservation, Fort
Collins, Colorado. The Center has joined
with the National Park Service to preserve
the seeds of our parks’ most imperiled
plants. The seeds are protected and
available for use in future reintroductions.

The goal of Dr. Wells’s research is to
decipher the narrow range of unique
requirements for harperella’s survival

in order to establish new populations

on Park land and to provide accurate
information about the species, increasing
the ability of C&O Canal National Historical
Park to establish and protect harperella
populations. Dr. Wells conducted work

on harperella’s breeding requirements
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in the growth chamber and greenhouses
at George Washington University. She
hand pollinated flowers to ensure seed set.
Dr. Wells conducted greenhouse and growth
chamber trials to identify the micro-environ-
mental parameters needed for germination
of harperella seeds and growth of young
plants. Additionally, she carefully recorded
details about the life cycle of harperella.

Harperella lives a life of moderation when
it comes to flooding. This study has demon-
strated that harperella tolerates flooding

to moderate depths and for moderate
lengths of time. The consequences of
seasonal flooding during various stages

of harperella’s life cycle are not well
understood. Harperella appears to require
some flooding during the winter and spring
to scrape away plant competitors on the
gravel bars. Flooding during seed matura-
tion in late summer and autumn has mixed v L %
consequences for harperella. Minor floods
of low volume have a seemingly beneficial
role in seed dispersal through the
establishment of new populations
downstream. Yet, major
floods of extended duration
during the fall months
kill the seeds and wash
plants away.

Over two years,

Dr. Wells transplanted
small plants and planted
seeds into eight marked

Dr. Wells, George Washington
University, conducts greenhouse
studies of harperella.



plots at several sites along the western side
of the Potomac on land managed by the
C&O Canal National Historical Park (Wells
2002b). Because harperella plants require
specific site characteristics, including full
sun, erosion protection, and scouring by
water, few sites are ideal for transplants.
During the first year, Dr. Wells transplanted
young harperella seedlings and planted
seeds into open plots cleared of all vegeta-
tion. The National Capital Region Exotic
Plant Management Team worked with the
investigator to eradicate non-native invasive

plants from each of the plot sites. However,
flooding wiped out the plots, killing
the harperella.

The following year, Dr. Wells compared the
survival of young harperella plants in four

plots with all vegetation removed to four
plots with intact vegetation. Thick stands of
a herbaceous plant, American water-willow
(Justicia americana) dominated the vegetat-
ed plots. American water-willow is a small,
woody, deeply rooted plant that is common
along the rocky Potomac shores. The Exotic
Plant Management Team assisted Dr. Wells

again by removing non-native invasive plants.

Relatively speaking, harperella did survive
better in plots with American water-willow
than in areas with no surrounding vegeta-
tion. The greater survival of harperella

suggests that American water-willow may
offer protection for the young transplants
from the rapidly moving water. In one plot
where the American water-willow had been
cut to the ground, the entire plot was badly
eroded, a major flood wiped out most of the
water-willow plants and all of the harperella
transplants. Eventually, severe flooding by
three major flood events spaced three weeks
apart killed the harperella in all plots
demonstrating the incredible challenge

of protecting this vanishing plant.

Harperella makes new populations by its
seeds and plantlets washing downstream
(TNC1993). Plantlets are small pieces of

Transplantation studies at C&O Canal National
Historical Park have yielded very low survival rates.




broken plants that root at leaf nodes. This
nodal rooting happens after harperella is
submerged in shallow water for a while,

and it is a form of vegetative reproduction.
Dr. Wells has observed nodal rooting

in the wild populations. If a small flood
event happens during the late winter

or early in the summer, harperella plantlets
may be a primary means of dispersal instead
of its very small, hard-coated seeds (less
than 0.08 inch (2 mm)). Dr. Wells is continu-
ing this restoration project by investigating
harperella vegetative reproduction in the
greenhouse. She will collect additional
viable harperella seeds and locate other
suitable sites for the reintroduction of
young plants on the C&O Canal and off

of the main stem of the Potomac River.

The possibility of losing all our harperella
populations forever is real. Understanding
the ecological dilemmas that lead to the
loss of such plants may help us understand
the effects of broader ecological changes
in the Potomac River watershed. Although
few of us have seen this small plant, its
survival could foretell the future for other
residents of the Potomac.
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is a federally
endangered
species.
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Exotic Plant Management

The spread of invasive non-native plants is
one of the major threats to the survival of
harperella and other endangered native
plants. The Exotic Plant Management Team
at the Center for Urban Ecology is responsible
for controlling invasive plants within
the parks of the National Capital Region.
As one of seventeen established teams
within the National Park Service, the Exotic
Plant Management Team inventories and
maps non-native vegetation and develops
strategies for controlling these plants.
Regional management of invasive plants
species encompasses approximately 65,000
acres (26,300 hectares) that span the District
of Columbia, Maryland, Virginia, and West
Virginia. Due to the numerous and varied
habitats of the National Capital Region,
eradication methods and/or strategies
for control are developed specifically for
individual species and sites. The successful
management and restoration of disturbed
areas are accomplished through partnerships
between the Exotic Plant Management
Team, park staff, and numerous volunteer
groups that are concerned with invasive
exotic plants. The Exotic Plant Management
Team engages in an active outreach program,
providing biological and control information
to interested volunteers, community groups,
and land management professionals.



ituated at the eastern end of the Blue Ridge Mountains and within 60 miles (96.6
km) of Washington, D.C., two high gradient streams and their tributaries support
17 known species of fish in Catoctin Mountain Park. The fantail darter (Etheostoma

flabellare), mottled sculpin (Cottus bairdii), cutlips minnow (Exoglossum maxillingua),

and dace (Rhinichthys and Clinostomus spp.) are commonly found, while elusive species

like the American eel (Anguilla rostrata) often escape even the most careful observer.

However, it is the Park’s populations of trout that attract the most attention.
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Big Hunting Creek in the Park has played a prominent role in the
development of recreational trout fishing in Maryland. The stream
has long been popular among fly fishermen, who are attracted

by brook (Salvelinus fontinalis), brown (Salmo trutta), and rainbow
trout (Oncorhynchus mykiss). Big Hunting Creek was the first in the
State of Maryland to be designated as a “Fly-Fishing-Only” stream.
Later, it became Maryland’s first “Catch-and-Release” trout stream.
Outside the Park and below the dam that forms Hunting Creek Lake,
the Maryland Department of Natural Resources stocks limited
numbers of hatchery-raised rainbow and brook trout to enhance

the stream’s recreational fishing. The lake is managed by Cunningham
Falls State Park, which is adjacent to Catoctin Mountain Park.

NATIVE BROOK

NOT ALL

The population of brook trout is very special because it is the only
trout species native to this region. Both brook and brown trout
spawn in the headwaters of Big Hunting and Owens Creeks, but
only brook trout spawn in the headwaters of Still Creek, which is a
tributary to Big Hunting Creek. The Park does not stock brook trout
into its creeks; its fish are wild and naturally occurring. Brook trout
inhabit pristine stream environments, and its presence or absence
is often perceived as an indicator of ecosystem integrity. Owens
Creek is located on the northern side of the Park and contains
populations of brown and brook trout, but the brook trout are
more abundant.

ROUT

THE SAME

-







