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90% of ticks that feed on white-footed mice become
infected with the pathogen that causes the disease, while
at most 50% get the pathogen from feeding on other
species. Hence, the simple conclusion is that the more
diverse bird and mammal populations are, the fewer ticks
will be infected and the less likely humans will be to get
the disease.

As Cohn illustrates, an increasing number of university
researchers, conservation groups, and wildlife biologists
have begun to recognize the significance of wildlife in
urban “wild places.” Urban wildlife species not only
serve as indicators of ecosystem health, but provide
health to the increasing number of people living in met-
ropolitan areas.
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FULL AND NEW MOONS COULD INFORM
MONITORING PROGRAMS

Managers of marine recreational beaches routinely
monitor for fecal indicator bacteria (FIB) such as entero-
cocci. These bacteria cause an increased risk for bathers in
acquiring gastrointestinal illness and other ailments. Water
quality is typically monitored in early morning once a
week without respect to tidal conditions (Boehm and
Weisberg 2005). When samples exceed regulatory limits,
managers temporarily close beaches. One problem with
the present monitoring protocol is that FIB concentrations
change at frequencies that surpass those at which posting
decisions can be made. In other words, managers may be
too late in detecting a pollution event; the health hazard
may be gone by the time they post health advisories.

To assess the effect of tides on water quality, which
informs the public health warning system, researchers
analyzed data from monitoring programs in three regions
of southern California, including Huntington Beach,
Whites Point, and Santa Monica Bay. Researchers assem-
bled years of data from 60 beaches spanning 75 miles
(120 km).

At most sites (50 beaches), enterococci concentrations
were significantly higher during spring tides (associated
with full and new moons), especially during ebbing, than
during neap tides (associated with the moon’s first and
third quarters). Moreover, enterococci concentrations
that exceeded standards were typically more than twice
as likely to occur during spring tides as compared to neap
tides. Researchers also considered a beach’s geomorphol-
ogy, orientation, and the proximity to terrestrial runoff
sources. However, according to Boehm and Weisberg,
these factors had minimal influence on the tidal modula-
tion of enterococci concentrations.

Spring tides have the maximum tidal range in an area
and, thereby, provide the greatest exchange between ter-
restrial (surface and ground) waters and coastal waters.
Neap tides have the minimum tidal range for an area.
Hence, it may not be surprising that higher concentra-
tions of enterococci occur during spring tides because
these tides affect a greater terrestrial area. Possible terres-
trial sources of enterococci include enterococci-laden
groundwater (saline and fresh) from the beach aquifer,
enterococci-enriched sands, decaying wrack, and bird
feces near the high water line. This study suggests that
enterococci delivered by tidally forced sources other than
terrestrial surficial runoff are widespread, showing the
importance of including tides in the design and interpre-
tation of beach-water monitoring programs.
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BIODIVERSITY THROUGH TIME

Typically we do not consider fossils as being relevant
for assessing the conditions of present-day ecosystems in
the National Park System. However, researchers often
lament that the lack of long-term data is a critical gap in
their knowledge, and resource managers dream of long-
term records upon which to base their resource manage-
ment decisions. Willis et al. (2005) points out that long-
term data is available but is not filtering through to peo-
ple assessing biodiversity. The article states that “contrary
to popular belief, it is possible to obtain high-resolution
temporal and taxonomic analyses that reveal annual vari-
ations in communities over hundreds to thousands of
years.” The source is paleoecology.

Paleoecological research includes the use of fossil pack-
rat middens and fossil pollen. Paleoecological data from
packrat middens and other natural archives have been
useful for defining baseline conditions of vegetation com-
munities, determining histories and rates of species range
expansions and contractions, and discriminating between
natural and cultural causes of environmental change
(Swetnam et al. 1999). 

Basing a decision on a 50-year record, for instance, may
be acceptable for some herbaceous plants and animals.
However, the average generation time of many organisms,
such as trees, is greater than this. Hence, the use of
longer-term data is often necessary for managing present-
day ecosystems. Paleoecology may provide the very infor-
mation that resource managers need (e.g., time-series
data, data on abundance and how it varies, and long-term
distribution data). Willis et al. (2005) argues that 



managers should routinely incorporate long-term records
into planning and management frameworks to provide a
direct measure of ecosystem changes through time.
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HOW GIS ENHANCES SCIENCE
IN THE PARKS

A recent book from ESRI Press displays the myriad
uses of geographic information systems (GIS) technology
in the national parks. Mapping the Future of America’s
National Parks: Stewardship through Geographic
Information Systems, edited by Mark Henry, an editor at
ESRI Press, and Leslie Armstrong, former GIS Program
manager at the National Park Service, is a big, elegant,
sampler demonstrating the many kinds of maps that GIS
has produced to illuminate a great variety of management
issues in the national parks. Each example is treated with
a paragraph of explanation, photos of the landscape or
other relevant scenes in the park, and a sample of the
maps created to address the desired objective.

For example, at Saratoga National Historical Park in
New York, where American forces defeated the British in
1777, GIS maps have been developed to show visitors the
movement of troops, events leading to the British surren-
der, and how features of the landscape determined the
military strategies of both armies. GIS mapping thus
enhanced the visitor experience, and it also played a role
in helping the park to plan the restoration of key land-
scapes as they existed in 1777 and in selecting the best
viewing areas for visitors.

A very different example
shows nitrous oxide pollu-
tants moving from Seattle
through the Puget Sound
basin and over Mount Ranier
National Park. From a series
of maps representing this
movement during one typical
summer day, GIS technicians
made an impressive animation
of the movement of the pollu-
tion that damages plant and
marine life and degrades scenic
vistas. This is the kind of natural 

resource visualization that demonstrates the special capa-
bilities, and the importance, of GIS technology.

To assist parks in remote Alaska, where Internet access
may be problematic in some parks and GIS specialists
may not be available on site, the National Park Service
has created some relatively easy-to-use tools: NPS Theme
Manager accesses more than 1,500 themes, or layers, for
Alaska parks; AlaskaPak Toolkit is a collection of tools for
novice users; NPS Firepak lets users create a standardized
data set and map wildfire perimeters; and ArcView to
Access Link sets up a live link between GIS maps and
computer databases.

After perusing this book about all that GIS can do in
the parks, some readers are likely to be thinking about
how they could put such easy-to-use software to use in
their own projects.
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NORTHEAST PARK INVENTORIES
ON THE WEB

As Northeast Region park inventories of wildlife and
water and air quality are completed, the reports of these
surveys are posted on the Web site for science in the parks
in the Northeast (http://www.nps.gov/nero/science). Two
recent postings are notable. One is Data Review and
Synthesis of Natural Resources Information from Cedar
Creek and Belle Grove National Historical Park, which
reports on a new park in Virginia established in 2002.
Another report of interest to natural resource managers
dealing with disparate data being collected from many

taxon-specific surveys is Biodiversity
Inventory: Approaches, Analysis, and
Synthesis. This report reviews analyti-
cal and statistical tools used to inte-
grate biodiversity data and provides
recommendations for analyzing
these data in a way that is useful for
managers developing general man-
agement and resource management
plans. All reports can be accessed
from http://www. nps.gov/nero/
science/FINAL/finalreps.htm.
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