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of woodlot vegetation (see Niewinski et al. 2006). Two
additional objectives were to determine quantitatively the
browsing impact of deer, and to measure understory
response to openings in the canopy.

In 1995, the deer population at the park had reached
325 deer per forested square mile (125 per km2). Staff
then initiated the White-tailed Deer Management
Program to reduce the population to 25 deer per forested
square mile (10 per km2), a size calculated to allow the
forest to regenerate and achieve the stocking goal. When
the study concluded in 2002, deer density had been
reduced to 49 deer per forested square mile (19 per km2).

Initially, investigators set up study plots in pairs, fenced
and unfenced. In 1990, they added several more unfenced
plots to compare vegetation status at that time with
changes that might occur after the deer management pro-
gram was instituted. Finally, in 1992, they established
canopy treatment plots to evaluate the understory
response to openings in the overstory. In the control
plots, the closed canopy was not altered; in the second
treatment, 60% of the canopy was left standing; and in
the third treatment, all overstory trees were removed.

From 1986 to 2002, investigators repeatedly inventoried
seedlings and saplings of tree and shrub species for densi-
ty and diversity, and inventoried herbaceous plants for
diversity and coverage. They also recorded the presence
and abundance of nonnative species.

Investigators compared data from 2002 to that from
previous inventories, 1996 in particular, to evaluate the
effects of reduced foraging by white-tailed deer and vari-
ous light levels on the development of understory vegeta-
tion. Results were not consistent among the study plots,
but overall, the data enabled the researchers to discern
clear trends that suggest that deer reduction is allowing
the forest to regenerate and the park’s woodlot stocking
goals to be achieved.

In the canopy treatment plots, seedling tree densities
increased from 1996 to 2002, exceeding the stocking-level
goals. The closed and partially open canopy treatments
showed the greatest seedling tree densities in 2002.
Sapling tree densities also improved in those plots
between 1996 and 2002, but were still substantially below
the stocking-level goal. The reason for the lower sapling
tree densities may be a combination of continued brows-
ing by deer (still more numerous than the park’s goal),
intense competition among shrub species, and light
restrictions. In the completely open canopy, nonnative
shrubs increased because of their unpalatability to deer
and rapid growth.

The research suggested that, as of the last inventory in
2002, there was good potential for a healthy diversity and
density of native species that will recreate the historic 1863
woodlots. The researchers recommended that park man-
agers (1) continue to implement the deer management

 program and adjust the goal as future monitoring indicates;
(2) continue to control invasive, nonnative plant species;
(3) create openings in the canopy to allow tree seedlings to
thrive and mature; (4) develop a plan to provide additional
small openings in the canopy where vigorous seedlings are
plentiful, giving them a competitive advantage over shrubs
and herbaceous vegetation; and (5) monitor periodically
for changes in plant density and diversity.

Since the research was completed, park managers have
succeeded in reducing the herd to 24 deer per forested
square mile (10 per km2), and they continue to actively
maintain that number. In about half of the acreage, they
are also gradually bringing the canopy to the 60% stock-
ing level; rapid canopy reduction can cause trees to blow
down. Currently they have reduced the canopy to 80%
stocking level and plan to wait another 10 years before
reducing it to the 60% stocking-level goal.
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VALUES AND CHALLENGES
IN URBAN ECOLOGY

Fourteen “vestiges of greater natural landscapes” punc-
tuate the metropolitan area of Washington, D.C. These
so-called remnant parks in the National Capital Region
protect significant natural resources, which are threat-
ened daily by the aftermath of human development. The
booklet, Values and Challenges in Urban Ecology, epito-
mizes these parks: small in scale, lovely to behold, and
brimming with information forewarning the effects of
urban growth. Under the guidance of the Urban Ecology
Research Learning Alliance—the research leaning center
for the National Capital Region—students from the
Department of Art at Shepherd University, West Virginia,
designed this graphically pleasing publication (see photo).
Researchers and resource managers from parks, universi-
ties, environmental companies, and the U.S. Geological
Survey contributed material, which staff at the Center for
Urban Ecology edited. The seven science stories highlight-
ed in this booklet range from the endangered habitat of
tiny, subterranean, shrimp-like amphipods to the all-too-
pervasive impervious surfaces that accompany urbaniza-
tion. The topics of four of these stories have been report-
ed in past issues of Natural Resource Year in Review: Wells
and Ingram (2004), Gorsira (2005), Noojibail (2005), and
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Orr (2006). However, all of the studies reported in this
booklet are fresh and engaging, and many propose future
research based on the presented findings.

This publication inspires thoughts of scientific and out-
reach possibilities. Consider some examples. First, not
only is obtaining genetic information crucial for manage-
ment of brook trout in Catoctin Mountain Park,
Maryland (e.g., expanding the range of existing popula-
tions or restoring brook trout after an environmental dis-
aster), studying DNA variation has revealed a series of
phylogeographic breaks that correspond to major
drainages and may indicate local (or regional) adaptive
significance and diverging evolutionary pathways. A pres-
ent-day example of evolution at work in the National
Capital Region, these trout are like Darwin’s finches.
Second, historical data used to restore the wetland area of
Stuart’s Hill in Manassas National Battlefield Park,
Virginia, hearken back to Civil War history. The same
maps that helped restore wetlands in 2004 helped clear
Major General Fitz John Porter’s name during his retrial
in 1878. Researchers also used aerial photos from the
1930s and a developer’s survey from 1988 during restora-
tion. Third, an investigator used data compiled in 2004
from satellite images, which show impervious surfaces, as
a proxy for estimating the health of watersheds in parts of
Maryland, Virginia, West Virginia, and the District of
Columbia. The hypothesis is the greater the percentage of
impervious surface area, the poorer the watershed condi-
tion. Data from water-quality monitoring in 2006 will
quantify this relationship. Fourth, the story about
odonates described in the booklet makes readers remem-
ber the meaning of “odonate”—dragonflies and dam-
selflies. A single researcher meticulously conducted an
intensive inventory of odonates throughout the Potomac
River corridor. Though Richard Orr (Versar, Inc.,

Columbia, Maryland) had the assistance of 23 volunteers,
the identification of 101 species—45 of which have con-
servation importance due to rarity—and the discovery of
the Potomac snaketail (a new species of Ophiogomphus) is
impressive, to say the least.

As reported in this publication, “Understanding the
complex working of urban ecosystems relies on multi-
disciplinary approaches.” The Center for Urban Ecology,
for which this booklet was produced, houses a team of
scientists that addresses park and regional needs through
programs including air resources, ecology, exotic plants,
geology and soils, horticultural landscapes, inventory and
monitoring, pest management, rare species, vegetation,
water resources, and wildlife. The Chesapeake Watershed
Cooperative Ecosystem Studies Unit, also part of the cen-
ter, facilitates collaboration among the center’s team, out-
side researchers, and other governmental entities. As part
of this team, the Urban Ecology Research Learning
Alliance supports these research efforts and communi-
cates their results; Values and Challenges in Urban Ecology
is a notable example.

Copies of Values and Challenges in Urban Ecology may
be obtained through Giselle Mora-Bourgeois, the science
education coordinator at the Center for Urban Ecology.
She can be reached at 202-342-1443 ext. 220 or
giselle_mora-bourgeois@nps.gov.
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