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The Delaware Estuary and the Chesapeake Bay:
Physical Differences that create Ecological Challenges
By Jonathan H. Sharp, University of Delaware
College of Marine Studies

Almost 25 years ago, when I began a major research project
on the Delaware Estuary, there was a news note in the professional journal Science that referred to the Delaware Bay as the
Chesapeake’s “dirty little sister.” In the 1980’s, an editorial in
the Delaware State News offered a more descriptive contrast
between the two bodies of water:
“The Chesapeake is a sailboat gliding
across sun-speckled water at sunset.
The Delaware is a tanker lightering
its dark oily cargo into a bleak barge
in dark gray water.” I am sure that
most readers of Estuary News can
appreciate the inaccuracies of these
somewhat derogatory comparisons.
Editorial comments aside, there are
differences between these two vitally
important bodies of water. These differences define how the Delaware
Estuary is viewed by the public and
how state and federal agencies manage
these natural resources.
The Delaware and Chesapeake Bays
have similar geological origins. The
uplift of the Appalachian Mountains,
completed about 70 million years
ago, which separated the Piedmont
highlands from the lower coastal
plain, created a fall line near Trenton
that defines the head of the tides of
the Delaware Estuary; the Chesapeake fall line on the
Susquehanna River is of similar origin. Drainage of the
Piedmont gave rise to the Delaware River channel carving
through the coastal plain on its transit to the Atlantic Ocean.
The current configuration of the estuaries occurred with the
retreat of the last glaciation about 11,000 years ago. Thus the
Chesapeake and Delaware, carved by glaciation, have similar
origins but very different physical characteristics.
The Chesapeake Bay is five times larger than the Delaware;
it has a comparatively narrow, deep center with a shallow sill
near its mouth. The Delaware Bay, in contrast, is broad and
shallow. In addition, the Delaware flushes more quickly and

completely than the Chesapeake. If you compute the total volume
of water held by the basin and the composite discharge of the
rivers into the basin, the Delaware has a “flushing time” of
about 100 days contrasted to that of the Chesapeake, which is
350 days. Perhaps more critical is the fact that the Chesapeake,
with its deep central portion and shallow narrow opening at the mouth,
stratifies in the summer while the
Delaware does not. This means that
the subsurface waters of the
Chesapeake Bay (deeper than about
15 feet) become isolated from the
surface and stagnant in the summer.
These bottom waters, receiving fallout
from the surface algal production, suffer from severe oxygen depletion
(hypoxia) to no oxygen at all (anoxia).
Because the Delaware Bay waters
are well mixed in the summer and
flush rapidly, there are no problems
with subsurface hypoxia and anoxia.
This represents a very important difference between these two water bodies.
In the past 50 years, in many estuaries
and coastal waters across the United
States and the rest of the developed
world, there is good evidence that
loadings and concentrations of nitrogen
and phosphorus plant nutrients have
increased greatly. Increased levels of nutrients tend to increase
the production of algae in these water bodies, especially of the
microscopic phytoplankton. In the Chesapeake Bay, there is
concern that this has contributed to hypoxia and anoxia. The
Delaware Estuary, with its different physical characteristics,
does not have the same problem. To attack the problem in the
Chesapeake Bay, extensive reduction in nutrient inputs are
mandated. No such need exists in the Delaware Estuary. The
nutrient-associated oxygen depletion problem in the Chesapeake
is viewed as a relatively new problem of the past few decades.
Today, there is considerable concern about the deterioration of
environmental conditions of the Chesapeake Bay.
(continued on page 2)

For more than a century, the Delaware Estuary, especially the
urban river region near Philadelphia, had serious environmental problems with respect to oxygen depletion. Owing to discharge of poorly treated sewage effluents, there was severe
oxygen depletion in surface waters called a primary biological
oxygen demand (BOD). More thorough treatment of sewage
brought about by upgrades in the major sewage treatment
plants has greatly reduced BOD, and as a result the oxygen
level in the Delaware River has increased dramatically in the
last 25 years. This oxygen increase constitutes one of the
most successful estuarine water quality improvements of any
estuary in the world. Thus, while the Chesapeake is suffering
environmental deterioration from oxygen depletion, the
Delaware is showing an improvement.

We certainly should not conclude that the Delaware Estuary is
a “clean little sister” of the Chesapeake, but one of the most
pressing problems for the neighboring Chesapeake Bay is not
a similar problem for the Delaware and remedial action being
implemented for the Chesapeake is not necessarily the same
for the Delaware. The Delaware Estuary Program (DELEP)
has recognized these differences, which have influenced the
DELEP Management Plan guiding how we use this valuable
resource.
Basic ecological processes are similar in all estuaries, but how
they are expressed varies with the physical features of the
estuary. It is important to recognize these differences when
developing long-range plans that are appropriate for the specific environment. This is exactly what we are trying to do for
the Delaware Estuary.

Updates from DELEP
Information Management
Advisory Committee (IMAC)
The IMAC has received approval and funding for the “i-Map”
project. This project will use Internet mapping software to
allow users to respond to a series of questions that result in a
specific theme within the Delaware River Basin. For example,
a person interested in kayaking the Delaware River would be
able to access flow information, as well as to identify portages
and launch areas. Each theme will be displayed in the form of
an interactive map that the user can zoom, click on to get more
detailed information, or print. The project is expected to be
completed this fall. Keep your eye out on the Delaware
Estuary Program’s web site at www.delep.org for its debut.

Toxics Advisory
Committee (TAC)
The following Toxics Advisory Committee resolutions were presented to the Commissioners at the May 31, 2002 Delaware
River Basin Commission (DRBC) meeting:

•

It was recommended that DRBC proceed with the development and adoption of aquatic life and human health criteria for toxic pollutants in Zone 1 of the Delaware River.

•

It was recommended that a fish consumption rate of 17.5
grams/day be used in Zones 1 - 6 for purposes of deriving
human health water quality criteria. The TAC further recommended that DRBC collect site-specific fish consumption data to serve as the basis for future revision of the
human health water quality criteria in Zones 1 through 4.
(The ‘fish consumption rate’ is a statistically derived value
for the amount of fish consumed per person per day.

The meetings of the DELEP Implementation Teams occur on a regular basis and are open to the public.
For meeting dates and times, please call the individuals listed below:
Public Participation
Implementation Team
Kathy Klein
(800) 445-4935
kklein@delawareestuary.org

Habitat and Living Resources
Implementation Team
Martha Maxwell-Doyle
(609) 883-9500 ext. 215
mmaxwell@drbc.state.nj.us

Fish Consumption
Advisory Team
Tom Fikslin, DRBC
(609) 883-9500 ext. 253
tfikslin@drbc.state.nj.us

The Delaware River Basin Commission also has three Advisory Committees that serve in the same capacity
as the Implementation Teams:
Monitoring Advisory Committee
Edward Santoro,
Monitoring Coordinator
(609) 883-9500 ext. 268
esantoro@drbc.state.nj.us
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Information Management
Advisory Committee
Warren Huff, (609) 883-9500 ext. 237
whuff@drbc.state.nj.us
or Karl Heinicke, RIMS Coordinator
(609) 883-9500 ext. 241
heinicke@drbc.state.nj.us

Toxics Advisory Committee
Tom Fikslin, DRBC
(609) 883-9500 ext. 253
tfikslin@drbc.state.nj.us
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Different populations and regions can have different fish
consumption rates. Fish consumption rates do not indicate the amount of fish that is safe to eat, but rather are
tools used in calculating necessary water quality targets
and estimating risks to public health.)
The TAC is currently considering a two-day technical workshop
that would present current studies such as atmospheric deposition to members of the committee.

Fish Consumption
Advisory Team (FCAT)

are issued in the Delaware Estuary. Currently, the states of
Delaware, New Jersey, and Pennsylvania independently develop
fish consumption advisories for the Estuary. In addition, no
coordinated program currently exists among the states for
informing the public of health risks for consuming contaminated
fish. This results in incomplete and inconsistent advice to the
public.
The FCAT’s goal is to develop a methodology to be used by
the states to establish consistent and clearly understandable
fish consumption advisories for the Estuary, which would include
establishing uniform collection and analysis procedures, compatible risk assessment procedures, and risk communication
strategies.

A Fish Consumption Advisory Team has been established to
address the consistency of fish consumption advisories that

Tidings: News from Around the Region
Cooper River Fishway
Restoration Team Receives 2001
Coastal America Partnership
Award

Alewife
(Alosa pseudoharengus)
Blueback herring
(Alosa aestivalis)

By Catherine Libertz, Delaware Estuary Program
Coordinator, U.S. Environmental Protection
Agency Region III

On May 13, 2002 a Coastal America Partnership Award was
given to the participants of the Cooper River Fishway
Restoration Team. This national award recognizes outstanding
team efforts to protect and restore coastal resources working
through collaborative partnerships with federal, state, and local
governments; non-profit organizations; and private industry.
Nominations for projects are solicited annually, and projects
are selected for national recognition by the Principals Group,
composed of the Assistant Secretaries of the federal agencies
in the Coastal America Partnership.
James Connaughton, Chairman of the White House Council on
Environmental Quality, presented the awards. The Cooper
River Fishway Restoration Project in Camden County, New
Jersey involved the installation of two fishways at Wallworth
Dam and Evans Pond, to allow migratory fish access to historic
spawning and foraging habitat. Access was restored to more
than ten miles of mainstem river and tributaries.

In anticipation of the fishways being installed, a streambank
restoration project was completed under the leadership of the
Delaware Riverkeeper and the U.S. Fish and Wildlife Service in
1999. The project, which was completed with the help of many
local volunteers, successfully restored approximately 500 feet
of streambank using bioengineering methods.
Fish species that will benefit from this project include blueback
herring and alewife. Striped bass, which forages on herring,
will also benefit from the increased herring population. In addition, migratory birds and other riparian wildlife will benefit from
the restored aquatic ecosystem. There will also be an increase
in recreational fishing opportunities on the Cooper River.
For more information on Coastal America visit
http://www.coastalamerica.gov/. For more information about
the Cooper River Fishway, please contact Eric Schrading at
(609) 646-9310.

Estuary News Is Available Online At WWW.Delep.org.
If you are a current subscriber and would prefer to view Estuary News online,
please let us know by sending an email to the Partnership for the Delaware Estuary
at partnerS@udel.edu.
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Tidings continued
Morris Arboretum Wetlands
Restoration Project
By Bonnie Lomax, Communications Coordinator
for the Environmental ServiceS Division,
U.S. Environmental Protection Agency Region III

Each May, the nation observes
American Wetlands Month, celebrating our wetlands and helping
our citizens to understand their
functions and value to our environment. As in previous years,
the 2002 nation-wide celebration
focused on increasing public
awareness of how valuable our
nation’s wetlands are to all
Americans.
Finding innovative, voluntary, and
incentive-based approaches to protecting wetlands are a significant aspect of the United States Environmental Protection
Agency’s (U.S. EPA) national wetlands’ policy. The Agency
sponsors various Wetlands Grant Programs, supporting state
and local efforts to develop new or enhance existing wetlands
protection, management, and restoration programs.
One such project, that was awarded U.S. EPA funds in 2001, is
at the Morris Arboretum, located in the Chestnut Hill section of
Philadelphia. The site was originally part of an estate actively
engaged in farming until it was converted into an arboretum. In
the intervening years it had suffered severe erosion.
Last winter, the Arboretum began restoration of the wetlands
area between Paper Mill Run and Wissahickon Stream. The
restoration is addressing a severely eroded quarter-mile section
of both streambanks. The previous 1:1 grade was re-sloped to
a grade of 2:1, and sections of both terra-cotta pipe and old

concrete bridge structures were removed. Coconut fiber logs
were installed along the toe of the effected sections and mats
of the same material were used to cover the exposed soil. A
diverse group of native plants are now being installed along
the entire reach of the project and incorporated into the existing
plant communities.
The area, when completed, will be used as a public educational
display for wetlands function and values as well as a study
area for Chestnut Hill College and the University of Pennsylvania.
On April 12, 2002, twelve U.S. EPA employees volunteered
their time to help with the effort, planting native wetlands plants
in the restored wetlands area. Even though the weather was
wet and dreary, the intrepid volunteers carried out their mission,
planting over 150 shrubs and saplings along the banks of the
wetlands.
The health of our nation’s wetlands depends on how we treat
them. U.S. EPA is committed to enhancing wetlands protection
and restoration. Through education, cooperation, and volunteer efforts, we all can help to conserve and enhance these
valuable resources.
For more information about Morris Arboretum’s wetlands
restoration project, please call Jeff Lapp at (215) 814-2717.

What are Wetlands?
Wetlands are areas where water covers the soil, or where water is present either at, or near, the surface of the soil all year
or for various times during the year, including the growing season. Wetlands were once thought of as a nuisance and were
filled, drained, or dredged. As a result, over the course of two hundred years, more than half of the nation’s wetlands have
disappeared. In reality, wetlands are among the most productive ecosystems in the world. Their productivity is comparable to that of a rain forest or a coral reef. An immense variety of species of microbes, plants, insects, amphibians, reptiles,
birds, fish, and mammals can be part of a wetland ecosystem.
The Delaware Estuary boasts prime tidal wetlands and some of North America’s most critical habitat for shore birds.
Today, we know that wetlands provide a host of environmental and economic benefits. They filter out pollutants, provide
natural flood control, and recharge ground water supplies.
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Making Waves
Delaware Estuary Spring 2002 Photo Album

 Kristen Kelly, Bari Gilbert, and Grace

Meredith, all 2nd grade students at the
Germantown Friends School stand with their
teacher, Geoffrey Selling. The girls were recognized during an award’s ceremony held on
April 16, 2002 for their winning artwork in the
2002 Clean Water Begins and Ends with You
drawing contest. Grace, Kristen, and Bari
received first, second, and third place recognition respectively in their grade category.

 Kathy Klein, Executive Director of the

Partnership for the Delaware Estuary gladly
accepts an Environmental Quality Award from
U.S. Environmental Protection Agency Region II in
New York City on April 30, 2002. Presenting the
award was Jane M. Kenny, Regional Administrator
and William J. Muszynski, Deputy Regional
Administrator of Region II.

 The Partnership staff

at their new office open house on May 30,
2002. Seated from left to right: Dee Ross
and Kathy Klein. Standing from left to right:
Jenn Porter, Lisa Wool, Marti Farra, and
Joe Matassino.

 City of Wilmington Mayor James

M. Baker and students from the Bancroft
Elementary School stand proudly for the
photographer after marking the first storm drain
in Wilmington’s 2002 Storm Drain Marking
Program on April 23, 2002.

 Waste Management in Morrisville,

Pennsylvania worked on May 6, 2002 with students from a local school to reestablish under
story shrubs in the William Penn Forest. Waste
Management is a participant in the Partnership’s
Corporate Environmental Stewardship Program.

 Tenley Conway of the Center for Remote Sensing

 U.S. Environmental Protection Agency

Region III Regional Administrator, Don
Welsh, Philadelphia Water Department
Commissioner Kumar Kishinchand, and
two 5th grade students from Pepper Middle
School admire their freshly marked storm
drain during the 2002 Philadelphia Storm
Drain Kick-off event held at the Cobbs
Creek Community Environmental
Education Center on April 22, 2002.
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and Spatial Analysis at Rutgers University, Tina
Bologna and Lisa Weiss, both of the Institute for
Marine and Coastal Sciences also at Rutgers, and
others map out the future of the Cohansey Watershed
during a smart growth workshop held on May 9,
2002. During the workshop, Rutgers University’s
build-out analysis of the watershed was presented to land
use planners, environmental commissioners and other
interested members of this South Jersey community.

On May 10, 2002, 3rd grade students at the Horatio 
B. Hackett Elementary School in Philadelphia planted native
species on their school property. The students have been
studying the benefits of using native plants as part of the
Partnership’s Sense of Place schoolyard habitat initiative.
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Estuary BAsics
The Weather: It’s Hard to
Figure at Times

Delaware River water, particularly industry, and has the potential of raising sodium levels in a large aquifer underlying southern
New Jersey. The aquifer is used for municipal water supply.

By Chris Roberts, Public Information Officer,
Delaware River Basin Commission

Weather is fickle. Just when we think the current drought
will never end the skies open and buckets of rain splash upon
the Earth.
The rainfall makes a small dent in the year-long precipitation
deficit, a water shortfall that has prompted states along the
Eastern Seaboard, including the four that drain the Delaware
River (New York, Pennsylvania, New Jersey, and Delaware) to
issue drought declarations.
Although fickle, weather is also quite predictable. The following
forecast is infallible: the drought will end. Devastating floods
will someday return, awakening memories of the nasty remnants
of a hurricane named Floyd, which partially doused another
stubborn drought in 1999. Floyd dumped more than ten inches
of rain in parts of the Delaware River Watershed within 24
hours. Flood damage was estimated at $140 million.
Normal weather is a mix of floods, droughts, typhoons, tornadoes, and other hydrologic calamities. Normal weather is an
aberration—normals are merely averages that encompass all
weather extremes.
Yet despite the sharply contrasting weather patterns, 1999
ended up pretty normal from a hydrologic standpoint. In New
Jersey, for instance, 1999 was the 23rd wettest of the century,
which is interesting because April through July of that year
was the second driest of the century. “It was one of those
cases when if you wait around long enough it will average out,”
noted David Robinson, New Jersey’s state climatologist.

DRBC’s plan is designed for managing regional reservoir storage and complements the plans of the states, which respond
to local water supply conditions. Drought declarations by the
states are based on a comprehensive set of triggers, including
precipitation amounts, reservoir and ground water levels, and
stream flow levels. The states are responsible for the implementation and enforcement of any water use bans.
With warm weather upon us, the prognosis for a quick end to
the current drought is not good. Yet it could happen. Turn the
calendar back to August 1955, a dry month with streams in the
Basin at very low levels. Between August 18 and 19, the second
of two hurricanes drenched the already saturated soil. The
resulting floodwaters washed out major bridges spanning the
Delaware River and tributary streams, thousands of homes
were crushed, and nearly 100 people died. It was the worst
flood in the recorded history of the Delaware River Basin.
Truth is, the weather is hard to figure at times. At a dinner in
New York City on December 22, 1876, Mark Twain observed,
“In the spring I have counted one hundred and thirty-six kinds
of weather inside of 24 hours.” He then offered this prediction:
Probable nor’-east to sou’-west winds, varying to the
southard and westard and eastard and points
between; high and low barometer, sweeping round
from place to place; probable areas of rain, snow,
hail, and drought, succeeded or preceded by earthquakes, with thunder and lightning.
If it was a short-term forecast he may have gotten a bit of it
right. But if it was an extended forecast, he was simply calling
for normal weather.

The dry conditions returned in 2000, and within a year rainfall
amounts had again reached record low levels.
From the period of October 1, 2001 to January 31, 2002,
Philadelphia received only 5.93 inches of precipitation—the
driest stretch ever for the City, according to the National
Weather Service. In Pennsylvania’s Pocono Mountains, it was
driest four months since 1931. This has led us to our
current drought.
Droughts are measured in different ways. The Delaware River
Basin Commission (DRBC) came up with its own definition and
plan for managing water shortages in the early 1980s. The
plan is unique in that it is triggered solely by declining storage
in three large reservoirs at the headwaters of the Delaware
River. The plan focuses on controlling salinity intrusion—the
upstream migration of salty water from the Delaware Bay during low-flow conditions in rivers and streams. As the salt-laced
water moves upstream it increases corrosion costs for users of
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Species Specific
Alien Beetles Battle Invasive
Purple Loosestrife
By Ann Faulds, Pennsylvania Sea Grant

No, honestly. The beetle in this headline is not from another
solar system, just another ecosystem. The story is unfolding
across the Delaware Estuary as wetland managers breed and
release their newest weapon against purple loosestrife,
Galerucella beetles. Galerucella calmariensis and Galerucella
pusilla naturally graze on purple loosestrife in Europe; now
they are being released in America for biological control of this
invasive plant. Once established, the tiny leaf beetles can
munch stands of purple loosestrife into oblivion, helping to protect wetland plant diversity. The John Heinz National Wildlife
Refuge is one of the many marshes in the Delaware Valley
where Galerucella beetles have been drafted to combat this
alien invader.
Native to Europe, purple loosestrife is an attractive flowering
member of the loosestrife family that hitchhiked to America
over 200 years ago. As the story goes with so many introduced species, no one really knows if the plant was intentionally brought to the new world or if the seeds were stowaways
with crops and livestock of the European settlers. What is known
is that purple loosestrife was popular with beekeepers for honey
production, and the showy purple blooms made it a favorite landscaping plant for horticulturists and amateur gardeners.
Now found in 47 states, this weedy super-tramp tops many
state’s least wanted invasive plant lists because of the wetlands damage it can cause. Infestations of purple loosestrife
are particularly common in old and new wetlands where the
soil has been disturbed. Capable of rapid spread, this plant
chokes out diverse native vegetation serving as food and cover
for wildlife and waterfowl. Once purple loosestrife becomes
established across a large area, eradication becomes difficult.
Thus, control programs today focus on limiting the impact and
further spread of this exotic plant. Only in the past 10 years
have wetland managers in the Delaware Estuary begun using
biological control with beetles to halt the march of purple
loosestrife.
The use of European Galerucella for biological control has
been intensively studied, because while the risk to the environment is extremely low, unintended problems can arise from the
introduction of a non-native insect to control an invasive plant.
The author of a recent study suggests an American species of
Galerucella beetle may provide an alternative to introducing a
non-native herbivore. A series of food preference experiments
published in the Journal of the North American Benthological
Society (Cronin et al. 1999) indicates that a native species,
Galerucella nymphaeae, is very selective in its choice of food,
which can differ dramatically depending upon the wetland. For
example, wild beetles in a Michigan wetland avoided eating
pond lilies (Nuphar adena) while North Carolina and Indiana
populations of the same beetle favored those pond lilies. The
opinion of the authors was “given that native North American
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Galerucella nymphaeae shows some inclination to use purple
loosestrife as a host food, it seems wiser to attempt biocontrol
with a native herbivore before resorting to the use of exotic
species to control another exotic species.”
Leaf Beetles (Family Chrysomelidae):
Life on the Leaf of a Water Lily
Galerucella beetles
belong to the insect
family Chrysomelidae.
Most members of
this very large beetle
family are terrestrial,
but a few North
American semiaquatic species such
as pictured below,
depend on wetlands
for their survival.
Look for egg, larval and adult stages of the Galerucella beetles on the top surface of pond lily leaves (Nymphaea sp.).
Galerucella lack
Photo credit: Wisconsin State Cranberry Grower’s Association.
swimming hairs and
other aquatic adaptations common to water beetles. If you find
beetles grazing on a pond lily leaf, there’s a good chance
they’re leaf beetles. Some species in this family live most of
their lives on floating lily leaves.
Adult Galerucella beetles are
reluctant fliers; they much prefer crawling on plants and
water lilies. Most adults and
larvae breathe air above the
water surface, however some
leaf beetle larvae breathe
underwater, aided by tail
spines that tap into air pockets
in submerged aquatic plants.
Eggs and an adult Galerucella beetle are
As far as we know, larvae and pictured above on a pond lily leaf. Photo
credit: Faulds & Beneski
adults leaf beetles are plant
shredders. Typically, larvae feed upon the roots, leaves, and
stems of aquatic plants, whereas the adults feed upon lily flower
pollen and leaves.
For more information on beetles and purple loosestrife, visit
these web sites:
Minnesota Sea Grant
http://www.seagrant.umn.edu/exotics/purple.html
National Park Service Alien Work group
http://www.nps.gov/plants/alien/fact/lysa1.htm
Illinois Natural History Museum
http://www.inhs.uiuc.edu/cbd/loosestrife/bcpl.html
USGS
http://www.npwrc.usgs.gov/resource/1999/loosstrf/loosstrf.htm
John Heinz National Wildlife Refuge at Tinicum
http://heinz.fws.gov/
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Estuary Excursions
The Many Faces of Lewes

Lewes eventually attracted people who made their living from
the sea. The town will most likely be remembered as a traditional fishing town. But, like many coastal communities, that
traditional way of life is changing. Today, on the streets of
Lewes, you’re more likely to find a marine biologist, an antique
gallery owner, or a flip-flop wearing tourist headed to the beach,
rather than a fisherman hauling in the day’s catch. But Lewes
has not lost its charm.

After a day on the
beach, take some
time to walk the
streets of Lewes
with an ice cream
cone and your
camera. Unique,
artsy shops have
replaced many of
the staple hardware and groceryLewes-Rehoboth Canal
type establishments. Try your hand at becoming a modern-day pirate by
searching through piles of antiques. You never know what
treasures you may find. The simple homes, many of which
have been or are being restored, are beautiful. Along the
Lewes-Rehoboth Canal, you may be lucky enough to catch the
Kalmar Nyckel – Delaware’s tall ship - in port. While many of
Lewes’ buildings are historic, the Zwaanendael Museum, officially houses exhibits on local history, including the H.M.S.
DeBraak shipwrecked in 1798.

It is truly a town of yesterday and today, and one of the more
vibrant smaller communities in the Delaware Estuary. Located
near Cape Henlopen, where the Delaware Bay greets the
Atlantic Ocean, Lewes offers today’s traveler opportunities to
sail, hike, cycle, sunbathe, bird, camp, shop, and dine.

A short bike ride from the center of town is Cape Henlopen
State Park. The park encompasses more than 5,000 acres of
diverse natural land including pine forest, freshwater wetlands,
and ocean and bay beaches. It is also home to the “Great
Dune,” which rises 80 feet above sea level. The park offers

By Joseph Matassino, Deputy Director,
Partnership for the Delaware Estuary

The town of Lewes, Delaware, now in it’s 5th Century, has seen
many faces come and go. It’s been home to the whaler, the
sailor, the farmer, the merchant, and the proverbial butcher, baker,
and candlestick maker. The town was settled by the Dutch, had
some sour dealings with the Lenni Lenape, was visited by pirates,
attacked by the British, and finally was populated by the
Swedes. You can infer that Lewes, pronounced like “Louis,”
has seen its good times and its bad.

Dunes – What are they good for?
The shoreline of the lower Estuary is a mixture of tidal wetlands, saltwater marsh, and sandy beach. The shoreline at the
mouth of the Delaware Bay at Cape Henlopen and Cape May is sandy beach. Important to any sandy beach habitat are
its dunes. A natural dune system is a series of vegetated ridges, which are created by wind and waves. These forces
move sand toward land, where vegetation grows, trapping the sand. As sand accumulates, the vegetation continues to
grow, and a network of roots is created to anchor the sand. Dunes provide protection from storms and habitat for wildlife.
In some cases, as with the Great Dune at Cape Henlopen State Park, dunes are a tourist attraction.
Dunes protect structures, such as roads or buildings by absorbing the impact of waves or
high winds. Dunes also minimize the impact of erosion by supplying sand to the beach.
Studies show that beaches that do not have a protective dune system have more damage
and erosion after a storm and may be more likely to require a replenishment program to
replace lost sand.
The diversity of wildlife habitat found on dunes depends on the size, location and maturity
of the dune. A large portion of the dune network of Cape Henlopen State Park is protected
space for the piping plover and other nesting shorebirds. Mature dunes provide food and
cover for many species. Last year, a rare species of dune plant, the sea purslane, was rediscovered. It was last seen on the Delaware coast in 1936.
So, when visiting our beaches this summer, please respect dune habitat. Walking on the
dunes jeopardizes their stabilization by damaging the fragile anchoring root system.
Instead, follow access points or fenced-off pathways when making your way to the bay
or ocean.
Information for this section was gathered from the Monmouth County Planning Board’s Eco-Tips Series.
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year-round educational and recreational programming for the
entire family, including outdoor concerts, seaside seining, and
birdwatching. An eerie site along the ocean beaches is two
concrete watchtowers used to spot enemy ships off the coast
during WW II.
From historical times to today, Lewes continues to be a town of
many faces and many opportunities. Ad your face to the mix
and see what you can discover.

For more information about Lewes, Delaware contact the
Lewes Chamber of Commerce and Visitors Bureau at (302)
645-8073.
P.S. For a change of pace, the Victorian town of Cape May,
New Jersey is only 70-minutes away via the Cape May-Lewes
Ferry. Trolley transportation is available for foot passengers
between the ferry terminal and the respective ports-of-call.
For more information about the Cape May-Lewes Ferry, call
(800) 64-FERRY.

Teachers Page
Hey teachers!
Sure you have the summer off…but does that mean your brain is on vacation too!
While you’re at the beach this summer, experiment with or think about some of these outdoor and indoor activities.
We should tell you. We didn’t make up this stuff. It came from a National Oceanic and Atmospheric Administration publication
entitled: Coastal Awareness: A Resource Guide for Teachers. Check it out. It has tons of fun ideas. Below are just a few:

Document Seasonal Changes in your
Sandy Beach Structure
What effect do changes in seasons
and the accompanying changes in storm
patterns have on the shape and profile
of the beaches in your coastal zone?
Locate a beach to study. During low
tide, photograph the beach profile and note
the position of objects above the normal high
tide line. Repeat this process several times during the year.
Display your findings on the hallway bulletin board.
Fresh Water or Salt?
In the classroom students can discover
some of the differences between the
properties of fresh water and salt water.
To compare the level at which different
objects float in fresh and salt
water and the time it takes them
to sink, place a drop of colored fresh
water in a container of fresh water and a
drop of colored fresh water in a container
of seawater. Observe and discuss the
difference in the results.
Feeding Habits of Marine Fish
Make arrangements with a sport fishing boat
or fisherman you know to save the digestive
tracts of specific kinds of fish. Examine the
contents of the digestive tract for the remains
of food organisms. Keep a careful record
of food preferences of fish by species.
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Beach Art
Make a sculpture or another art form from litter you collect at
the beach. Take a picture of it to display in the classroom or at
home. Recycle or dispose of your litter in a trash receptacle.
Animals Living on Plants
Many small marine mammals live on aquatic plants but they
are often difficult to see. Collect some plants from shallow
water. Be sure to get holdfasts and not too much mud. Drop
the samples into a bucket of seawater to which you have
added a 10 % solution of formalin. The organisms will leave
the plants and fall to the bottom of the bucket. Quickly remove
the plants and collect the organisms from the bottom of the
bucket using a glass tube. Examine and record what you see
under a binocular microscope.
Coastal Productivity
Why do people congregate to fish at some places along the
coast but not at others? Are these places more productive biologically? Survey the people that are fishing. Ask them why
that place is superior to others. Talk to as many people as you
can, preferably on more than one occasion. What factors can
you identify that make the fish more plentiful in some areas
than in others?
The Resource Guide on Coastal Awareness was developed for
elementary, junior high, and high school teachers who would
like to instill in their students an appreciation for the ecological
value of the coast. The guide is available from the:
U.S. Department of Commerce
National Oceanic and Atmospheric Administration
Office of Public and Constituent Affairs/ Outreach Unit
1305 East-West Highway, Station 1W204
Silver Spring, MD 20910
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Estuary Events
Upcoming Delaware Estuary Events and Happenings
Penguin Palooza
Friday, July 19, 2002, 11:30 a.m. – 2:30 p.m.
New Jersey State Aquarium
Camden, New Jersey
Join the celebration! Learn interesting facts about the
Aquarium’s South African Penguins. Participate in special
games and demonstrations and watch a penguin feeding.
For more information, please call (800) 616-JAWS.

Brandywine Arts Festival
September 7 & 8, 2002
Brandywine Park
Wilmington, Delaware
Two hundred artists and crafters exhibit along the banks
of the Brandywine Creek. This is always a fun and relaxing
weekend in a very scenic part of the Estuary. For more
information, please call (302) 529-0761

Maurice River Adventure
Saturday, July 20, 2002, 9 a.m. – 6 p.m.
Cumberland County, New Jersey
Practice your stroke as you paddle down the Maurice
River in a canoe or kayak. Trip sponsored by The Nature
Conservancy’s Delaware Bayshores Office. There is a fee.
For more information, please call (609) 861-0600.

Experience the Estuary Celebration
Thursday, September 19, 2002
Lloyd Hall, Fairmount Park
Philadelphia, Pennsylvania
This is the Partnership for the Delaware Estuary’s fourth
annual celebration. The evening will feature a reception,
silent auction, dinner and the Third Annual Excellence in
the Estuary Awards. For ticket information, please call
1-800-445-4935.

Bird Walk
Sunday, July 21, 2002, 9:00 a.m.
John Heinz National Wildlife Refuge at Tinicum
Philadelphia, Pennsylvania
Follow Edie Parnum on a walk throughout the
Refuge for beginning birders. For more information,
please call (215) 365-3118.
East Point Lighthouse Open House
Saturday, August 3, 2002, 10 a.m. – 4 p.m.
Maurice River Historical Society
Heislerville, New Jersey
Come visit one of the most picturesque, historic lighthouses in New
Jersey. For more information,
please call (856) 327-3714.
Get Muddy
Saturday, August 4, 2002, 1 p.m.
John Heinz National Wildlife Refuge at Tinicum
Philadelphia, Pennsylvania
Bob Deane will lecture on the uses of marsh mud.
For more information, please call (215) 365-3118.
Garrison Weekend
August 17 & 18, 2002
Fort Delaware
Delaware City, Delaware
This year, event staff are working to create the most accurate
portrayal ever of life on Pea Patch Island. Walk among
Confederate prisoners, Union guards, and civilians in this living
history event. For more information, please call (302) 834-7941.
Bayshores Photography Exhibit
Friday, August 23, 2002, 6:30 p.m.
Delaware Bayshores Center
Delmont, New Jersey
This open-house style meeting will provide the opportunity
for artists to exhibit their work portraying bayshores ecology.
No charge, but snacks are welcome. For more information,
please call (609) 861-0600.
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20th Annual Wings ‘n Water Festival
September 21 & 22, 2002
The Wetlands Institute
Stone Harbor, New Jersey
Celebrate the coastal environment through the arts.
A unique opportunity to see and buy wildlife or maritime arts,
bird and fish carvings, decoys, watercolors, etc. For more
information, please call (609) 368-1211.
National Estuaries Day
Saturday, October 5, 2002
The United States Environmental Protection Agency and the
National Oceanic and Atmospheric Association have
declared this date as a day to celebrate the diversity of the
28 estuaries that comprise the National Estuary Program.
Take a few moments, on your own, to enjoy one of the
Delaware Bay beaches, to walk along the Schuylkill River in
Philadelphia, or to paddle the Maurice River in South Jersey.

Where in the Estuary are you?
Answer from Page 6
The Rose Cottage located
at the corner of State and
Reed Streets in Dover,
Delaware in the St. Jones
River Watershed. Built in
the 1850’s by Thomas Budd
Bradford, the building is of
the “Cottage Gothic” style. Rose Cottage is part of
the Victorian Dover Historic District, and is listed in
the National Register of Historic Places. Today, it
houses the administrative offices for Delaware State
Museums. For a free copy of the Partnership’s St.
Jones Watershed ecotourism brochure, please call
1-800-445-4935.
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COAST TO COAST…
Which Coast are you celebrating?

P

lease use the map below to locate the places,
towns, or waterways mentioned in the articles in
this edition of Estuary News. We hope this feature will help
to enhance your knowledge of the Estuary region and to
encourage you to explore its fascinating resources.

Pennsylvania Coast Day
Sunday, September 29, 2002
Fairmount Water Works
Philadelphia, Pennsylvania
Come discover the treasurers of
Pennsylvania’s southeast coast.
This first-ever Coast Day celebration in Pennsylvania will feature
family-oriented entertainment and hands-on activities by some
of our region’s most influential environmental artists, including
found-object sculptor, Leo Sewell, and the mosaic artists
of Philly’s own NetworkArts. For more information, please
call 1-800-445-4935.

Map of the
Delaware
Estuary

Coast Day Delaware
Sunday, October 6, 2002
University of Delaware
College of Marine Studies
Lewes, Delaware
Discover the fascinating world of
marine science in lectures, ship tours, marine critter touch
tanks, children’s activities, a nautical craft show, crab cake cookoff, seafood chowder challenge, and much more. For more information, please call (302) 831-8083.
Coast Day NJ
Sunday, October 13, 2002
Cape May and Point
Pleasant Beach
This event, sponsored by the New Jersey Marine Sciences
Consortium and its New Jersey Sea Grant Program, is
dedicated to helping New Jerseyans better understand and
appreciate their sea and shore. For more information,
please call (732) 872-1300 ext. 22.

Map Key
1.
2.
3.
4.
5.

Delaware Bay
Morris Arboretum
Cooper River
Lewes
Cohansey Watershed

A Message from the A.D. Marble & Company
A.D. Marble & Company, an environmental consulting and planning firm headquartered in Conshohocken,
Pennsylvania, is working with the Delaware Estuary Program (DELEP) to identify 1) un-funded and under-funded habitat restoration and preservation projects within the Delaware Estuary, and 2) potential funding sources
for these projects. DELEP is interested in facilitating the matching of these projects with potential state, federal,
and private sources of funding. If you have or know of a potential project that needs funding within the
Delaware Estuary, or you are aware of any private funding sources for projects of this nature, please contact
us at habitat@admarble.com, or at the address below. A few examples of such projects may include, but are
not limited to, wetland restoration, open space preservation, and riparian buffer enhancement. Essentially any
project, which has the potential to benefit wildlife habitat within the Estuary, will be considered. Projects do not
need to be formally designed in order to be included in our effort – they may be conceptual. Thank you very
much for your assistance in this matter.
Information can also be forwarded to:
Attention: Gina Tartamosa
A.D. Marble & Company
375 Elm Street, Suite 200
Conshohocken, PA 19428
Phone (484) 533-2500 Fax (484) 533-2599
Email: habitat@admarble.com
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The Estuary News encourages reprinting of its articles in other publications. Estuary News is published quarterly by
the Partnership for the Delaware Estuary, Inc., under an assistance agreement (CE-993985-04-0) with the U.S.
Environmental Protection Agency (EPA). The purpose of this newsletter is to provide an open, informative dialogue
on issues related to the Delaware Estuary Program. The viewpoints expressed here do not necessarily represent the
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What is the Delaware Estuary Program?
The Delaware Estuary Program (DELEP) is a partnership of governmental
agencies, nonprofits, the private sector, and citizens working together to
restore and protect the Delaware Estuary. It was established in 1988 and
is one of 28 national estuary programs around the nation. The estuary
region extends from Trenton, New Jersey to the mouth of the Delaware Bay.
To learn more about DELEP activities, visit www.delep.org.

WHO IS THE PARTNERSHIP?
The Partnership for the Delaware Estuary, Inc. is a private, nonprofit
organization established in 1996. The Partnership promotes the estuary
as a regional resource through public outreach and education. It also serves
as the education, outreach, and fundraising arm for the Delaware Estuary
Program. To find out how you can become one of our partners, call the
Partnership at 1-800-445-4935 or visit our website at www.DelawareEstuary.org.
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