
t is hard to believe the
Partnership for the Delaware
Estuary is celebrating its 10-
year anniversary. Looking
back over the past decade,

we have experienced many suc-
cesses and tremendous growth.
From our humble beginnings in

1996 as a newly established non-
profit with only one staff person, to
our position today as one of the
premier environmental non-profit
organizations in the tri-state area
with a staff of 12, we have much
to celebrate. Yet, regardless of our
size, the mission of the Partnership

continues to be the same: to lead
collaborative and creative efforts to
protect and enhance the Delaware
Estuary, and its tributaries, for cur-
rent and future generations.

The key to our organization’s suc-
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The original signers of the CCMP toasting the completion of the planning phase of the
Estuary Program in 1996. From left to right: then-Pennsylvania Governor Tom Ridge, for-
mer New Jersey Governor Christie Todd Whitman, previous Delaware Governor Tom
Carper, and past EPA Administrators, W. Michael McCabe and Jean Fox.
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Meetings of the Estuary’s Implementation Teams and Advisory Committees occur on a regular basis and are open to the public. For
meeting dates and times, please contact the individuals listed below:

Estuary Implementation Committee
Kathy Klein, Executive Director (Chair)
(800) 445-4935, ext. 102
kklein@DelawareEstuary.org

Monitoring Advisory Committee
Edward Santoro, Monitoring Coordinator
(609) 883-9500, ext. 268
edward.santoro@drbc.state.nj.us

Toxic Advisory Committee
Dr. Thomas Fikslin, Branch Head
(609) 883-9500, ext. 253
thomas.fikslin@drbc.state.nj.us

Fish Consumption Advisory Team
Dr. Thomas Fikslin, Branch Head
(609) 883-9500, ext. 253
thomas.fikslin@drbc.state.nj.us

Science and Technical Advisory Committee
Dr. Danielle Kreeger, Estuary Science Director
(800) 445-4935, ext. 104
dkreeger@DelawareEstuary.org

Delaware Estuary Education Network
Lisa Wool, Program Director
(800) 445-4935, ext. 105
lwool@DelawareEstuary.org

Polychlorinated Biphenyls
Implementation Advisory Committee
Pamela Bush, esq. 
(609) 883-9500, ext. 203
pamela.bush@drbc.state.nj.us

MEETINGS CONTACT LIST

A s holiday shopping swings into full gear, consider
purchasing merchandise from the Partnership for the
Delaware Estuary. Simply visit www.CafePress.com/

DelawareEstuary to choose from a number of products promoting
your favorite National Estuary Program. Items include hats, shirts,
sweatshirts, children’s clothing, coffee mugs and many other
novelties donning the Partnership’s logo, the Delaware Bay Oyster
Restoration Task Force’s logo, and other great environmental
messages. And, as always, great stocking stuffers like our
horseshoe crab plush toy and oyster hot sauce can be found at our
online “PartnerShop” at www.DelawareEstuary.org.

Or why not give a gift donation in the name of a friend or loved
one this holiday season? Simply provide us with the name and
address of the person for whom the gift donation is being made
and they will receive a personalized thank you indicating that a
contribution has been given on their behalf. For each gift
donation of $75 or more, you and your loved one will receive a free
set of lighthouse-themed notecards.

All proceeds will be used to help protect and enhance the Delaware
Estuary, and its tributaries, for current and future generations.

Happy Holidays!

PHOTO CREDIT: PARTNERSHIP FOR THE DELAWARE ESTUARY

DISCLAIMER: Funding for this advertisement was paid for by the Partnership for the Delaware Estuary. No funding from the U.S.
Environmental Protection Agency, the official sponsor of Estuary News, was used to produce, print or distribute this advertisement, or
the funding solicitation on page 12.

Holiday Gift Giving With a Purpose
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hat is it about Delaware Bay that makes
it a valuable Estuary? What makes it dif-

ferent from other estuaries at similar lati-
tudes, such as the Chesapeake?  The

answer is sediment and marshes.

Anyone out on Delaware Bay can see the sediment load
in the water. The color is a rich brown and one cannot
see very deep. This suspended sediment limits light pen-
etration and therefore, it limits algal and submerged
aquatic vegetation (SAV) production. The sediment load
distinguishes Delaware Bay from Chesapeake Bay,
where there is less sediment and the water is clearer.
However, instead of sediment shading out SAV, nutrient
pollution has promoted algal production in the
Chesapeake, with the same result on SAV.

Sediment is good for Delaware Bay’s salt marshes, and
those salt marshes are the major way in which
Delaware Bay is different from the Chesapeake.
Delaware Bay is bordered by some 200,000 acres of
salt marsh, which are the most productive areas within
the bay system. The marshes grow tall Spartina alterni-
flora, the most productive form of wetland grass, and
abundant algae on mud surfaces. The Spartina alone
makes these marshes more productive than most other
ecosystems, natural or man made.

Spartina alterniflora feeds insects and some animals
directly, but most of the production goes into the detritus
[disintegrated or eroded matter] cycle, feeding animals
on the marshes’ surfaces and out in the bay. There is
less high marsh, vegetated mostly by Spartina patens,
than 50 or more years ago. While the patens marsh is

Delaware Bay Among
the Most Productive Ecosystems

Delaware Bay has some 200,000 acres of salt
marsh lining its shores, making it one of the most
productive and valuable ecosystems in the world.
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continued on page 13

By Dr. John M. Teal, Scientist Emeritus
Woods Hole Oceanographic Institution
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he Delaware Estuary is unique in many
important ways compared to other large
American
estuaries.

While we share
some of the same
environmental traits
and face similar
environmental chal-
lenges as other
systems such as
the Chesapeake
Bay, there are also
some major differ-
ences among key
physical, chemical,
biological, and
socioeconomic
characteristics.

At the 2005
Delaware Estuary
Science Confer-
ence, more than 250 scientists and managers dis-
cussed a variety of issues and needs, many of
which were purely technical in nature. But most par-
ticipants also suggested that we lacked a basic sys-
tem-level characterization, or conceptual framework,
with which to structure discussions about research

and management pri-
orities. Since
resources are limited,
the lack of a big-pic-
ture understanding of
our most important
natural resources and
challenges has ham-
pered efforts to identi-
fy data gaps, monitoring
needs, and restoration
priorities. In turn, this has
led to a lack of overall
awareness and support

for environmental programs. Hence, we might fail to
manage key life-sustaining resources or squander limit-
ed resources on programs that are not as critically
important. And by not communicating “our story” to
the nation and emphasizing both the economic and
ecological vitality of our system, we jeopardize our
ability to cultivate and maintain both public support
and funding.

So what are we talking about? We can look to the
Chesapeake for an example. There, the science and
management community has worked to conceptualize
its principle natural resources and environmental chal-
lenges. To put their findings simply, an abundance of
nutrients has led to recurring eutrophication [oxygen
depleting decay of overabundant plant life], anoxia
[lack of oxygen in the body] and fish kills. They have
identified key water quality, faunal and floral indica-

tors, such as sub-
merged aquatic
vegetation. And
limited resources
have been
directed toward
targeted monitor-
ing and restoration
needs that ulti-
mately are linked
to meaningful envi-
ronmental goals for
the region.

Although we have
some of these
same issues in the
Delaware Estuary,
the recent White
Paper on the Status
and Needs of

Science in the Delaware Estuary noted that one of our
top challenges is associated with contaminants.
Although nutrients still rated in the white paper’s “Top
10” list of concerns, this report noted that we rarely
experience the nasty by-products of eutrophication,
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Conceptual
Framework:
A summary of the most
important components that
define or influence a system
or subject. In this case, it
refers to the ordering of a
diversity of topics and data
into principal structural and
functional traits that
characterize the Delaware
Estuary’s ecosystem.PH
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By Dr. Danielle Kreeger, Science Director, Partnership for the Delaware Estuary

Readers can find easy-to-understand
facts and figures that even lifelong resi-
dents will find surprising.

T

CONCEPTUAL FRAMEWORK CAPTURES ESSENCE OF THE DELAWARE ESTUARY

The distinctiveness of the Delaware
Estuary is the focus of a new tri-fold
brochure that is now available.
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such as fish
kills. In the
Delaware
Estuary we
have more
reason to
be con-
cerned
about fish
consump-
tion issues
than fish kill
issues.
Although
our

system does have submerged aquatic vegetation, it
does not appear to represent a signature resource
meriting top attention as an environmental indica-
tor. Because of such differences, it would be inap-
propriate and unwise to overlay the Chesapeake’s
conceptual framework onto the Delaware Estuary’s
system for guiding environmental science and man-
agement decisions.

Over the past year, the Partnership for the
Delaware Estuary has worked to integrate informa-
tion from its conference, white paper, Science and
Technical Advisory Committee, and many partners
to craft a conceptual framework describing the sig-
nature traits associated with the Delaware Estuary’s
ecosystem. This system description is summarized
in our new brochure, The Delaware Estuary: A
Watershed of Distinction. Focusing on the portion of the
basin encompassing the study area for the National
Estuary Program, this new publication provides examples
of the most important living resources, habitat types,
human uses and environmental issues within each of four
regions of the watershed.

The brochure also lists key facts and figures about both
the economic and ecological importance of the Estuary
to the nation. Many people know the Delaware River as
a “working river” with a rich industrial history and nation-
ally important strategic port, but many people appear

unaware of the environmental treasures that coexist
within this vibrant economic center. For example, the
brochure notes that our system is also home to a wealth
of tidal wetlands, including freshwater tidal marshes that
are rare elsewhere in the United States. Our Estuary also
supports the largest spawning population of horseshoe
crabs in the world. These exemplary facts and many oth-
ers are provided to capture the essence of our system.

How will this conceptual framework be used?  First, the
brochure will serve as a tool that will orient and guide
scientists and environmental decision makers to structure
their research, monitoring, restoration, and goal setting
activities so that they are based on key system attributes.
For this purpose, we also recommend consultation of the

white paper and the
“ecosystem matrix”
therein, which provide
more scientific informa-
tion on the system’s
characteristics.

Second, the contents
of the brochure will
form the organiza-
tional backbone of a
new Web-based infor-
mation clearinghouse
titled the “Delaware
Estuary Information
Gateway,” or DEIG.
This new Web portal

will provide a central location for diverse environmental
information, including educational fact sheets for the
public, scientific and technical reports, and datasets,
maps, and links to Web-available information hosted by
other environmental entities in the region.

Third, the conceptual framework brochure will serve as a
user-friendly tool that will educate the public and elected
officials about what makes the Delaware Estuary spe-
cial. It will thereby help to build respect and support for
balancing environmental protection and restoration with
environmentally sustainable uses and economic vitality. ■

5
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The information gateway will allow visitors
to become acquainted with the Estuary’s dis-
tinctive attributes and provide links to techni-
cal information.

Visitors to www.DelawareEstuary.org will now
find an interactive display tailored to the specific
interests of each learner.

CE OF THE DELAWARE ESTUARY
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T
he history of the Delaware Estuary is common amongst
delicate ecosystems in America: a beautiful wilderness
gets transformed in a few hundred years to meet vari-
ous human needs until the demands on that ecosystem
outstrip its ability to meet those needs. It was at this
point in the late 1960s that it became a matter of pub-

lic and economic interest to restore the Estuary’s habitat so that citi-
zens could continue to enjoy ecological services such as fisheries,
drinking water, agriculturally productive land, and so on. Now,
after a few decades of dedicated policymaking, funding and
restoration, the Estuary has begun to recover.

This issue — how we can all live well without destroying our
ecosystems’ abilities to meet our needs — is exactly what
Ecological Footprint Accounting is designed to address.

The ecological footprint is
a resource accounting
tool that measures how
much nature we have,
how much we use, and
who uses what. It uses
prevailing technology to
track the demand placed
upon nature in terms of
how much biologically
productive land and
water a population (e.g.,
an individual, city, or all
of humanity) requires to
provide the resources it
consumes, and to absorb
its waste. This concept is
also known as the “sup-
ply of nature,” which we
call biocapacity. The foot-
print is then compared to
the total amount of biologically productive land on Earth that is
available to support that individual or group.

This analysis allows us to answer important questions. For exam-
ple, who is using what among nature’s free goods and services?
And how much is being used?  For an ecosystem, a nation or the
entire planet, we can measure an area’s ecological footprint, com-
pare it to the available biocapacity of that area’s ecosystems, and
determine whether those ecosystems can sustain the demand
being placed upon them.

Even though we do not have studies of the Delaware Estuary to
give us exact ecological footprint and biocapacity numbers, it is

Take Only
Pictures,

Leave Only
Footprints

By Brooking Gatewood,
Coordinator of
Communications and
Partnerships, Global
Footprint Network
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Eastern oysters
are a key
component of
the Delaware
Estuary’s
biocapacity
but, historically,
demand for
this resource
has outstripped
supply.
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On January 22, 2007,
hundreds of scientists,
resource managers, and

interested individuals will travel
by land, sea, and air to Cape
May, New Jersey, where they
will convene at the Grand Hotel
for the second-ever Delaware
Estuary Science Conference. For
three days these experts will
deliberate regarding the current
issues and future needs of the
Delaware Estuary, one of the
most highly commercialized
ecosystems in the world.

The first Delaware Estuary
Science Conference took place
in 2005, resulting in a collabora-
tive White Paper on the Status
and Needs of Science in the
Delaware Estuary. This authorita-
tive report, combined with pub-
lished proceedings from the
event, has helped to share past
knowledge, integrate activities,
and build a communications net-
work that allows professionals to
coordinate and chart the science
needs of the Delaware Estuary.

Experts will look to build on the
momentum of the first science
conference by listening to speak-
ers, taking part in roundtable dis-
cussions, and engaging in regu-
lar and special topic sessions.
Some of the special topic ses-
sions will focus on bivalve shell-
fish ecology, environmental indi-
cators, management and restora-
tion, salt balance, and sea level
rise, just to name a few.

The precedent for such communi-
cation will be set forth by
Keynote Speaker, Dr. Scott
Nixon, professor of oceanogra-
phy at the University of Rhode
Island. Nixon’s current research
interests revolve around the pro-
ductivity and biogeochemical
cycling of coastal ecosystems,
with an emphasis on estuaries,
lagoons, and wetlands. Recently
he received the Estuarine
Research Federation’s
Distinguished Service Award for
his 17 years as co-editor-in-chief
of the journal Estuaries. Among
other topics, Nixon plans to dis-
cuss the national importance of
the Delaware Estuary in January.

The desired outcomes of the
conference are to exchange
information, address scientific
needs, respond to emerging
issues, set and achieve environ-
mental targets, and link science
and management to policy.
More than anything, however,
organizers wish to energize the
scientific community and foster
creative collaborations among
stakeholders.

For that reason, a special feature
of the science conference will be
the first-ever Delaware Estuary
Environmental Summit. This event
will bring together environmental
organizations and other inter-
ested parties to discuss current
and emerging issues within the
Delaware Estuary. Participants

clear that at some point in the last few
hundred years, demand has outstripped
nature’s supply; most notably among its
fisheries. The rise and fall of the oyster
population, for example, correlates with
the rise and fall of biocapacity in the
Delaware Estuary.

Eastern oysters are a key component of
the fisheries’ biocapacity since they are
both an edible and marketable product of
the Estuary. Furthermore, oysters are one
of several species that filters and cleans
the waters in which it lives, all the while
providing habitat in the form of reefs.
When we over harvest oysters, our

demand (our
ecological
footprint for
the oyster fish-
ery) outstrips
the ability of
the species to
regenerate,
resulting in a
decrease in
the fishery’s
biocapacity.
However,
when we
maintain and
protect a fish-
ery’s bioca-
pacity, we can
continue to
enjoy its serv-
ices, such as

oysters on the half shell and cleaner
water.

Pollutants in the waters of the Delaware
Estuary indirectly influence the area’s bio-
capacity as well. Toxic water pollution
decreases the ability of the Estuary’s
aquatic ecosystems to produce consum-
able food products. The recovery of the
Southern Schuylkill River Watershed’s fish-
eries demonstrates how addressing water

7
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Estuary Experts to
Converge on Conference
By Shaun Bailey, Marketing and Communications Specialist,
Partnership for the Delaware Estuary

Eastern oysters
are a key
component of
the Delaware
Estuary’s
biocapacity
but, historically,
demand for
this resource
has outstripped
supply.
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continued on page 14 continued on page 14
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ost of the National
Estuary Programs in
the United States
have a standing
committee of scien-

tists and engineers to advise con-
servation managers on the techni-
cal aspects of Estuary manage-
ment. This committee, commonly
called a “Scientific and Technical

Advisory Committee,” or STAC,
provides scientific expertise to help
resource managers better under-
stand technical issues and make
sound decisions.

During the early days of restoration
planning, the Delaware Estuary
Program, or DELEP, (now part of

the Partnership for the Delaware
Estuary) had an active STAC com-
posed of more than 50 scientists
and other experts representing fed-
eral, state, and local governments,
academia, nonprofits, and industry.
The Comprehensive Conservation
Management Plan (CCMP) was
written by DELEP a decade ago
using input and advice from its
STAC. At the time, the CCMP was
considered a detailed planning
document that addressed all of the
relevant scientific issues, and as a
result, DELEP’s original STAC was
formally disbanded when the
CCMP was adopted in 1996.

Struggle Leads
to Science
Over the past few years, the need
for scientific coordination has
become apparent as the various
federal, state and local agencies
responsible for Estuary conserva-
tion have struggled over water
quality standards, stormwater man-
agement, fish consumption advi-
sories, and other technical issues.
In response, the Partnership added
a science director to its staff in
2004. One of her first acts was to
organize a Delaware Estuary

Science Conference, which was
first held in 2005. For the first time
in a decade, this conference
brought together over 250 scien-
tists, managers and other individu-
als interested in science from

throughout the Delaware Estuary
region. Nearly everyone who
attended, including some people
who had worked in the Estuary for
years, found the depth and
breadth of science to be surprising,
and nobody was fully aware of
how much scientific work had
been taking place.

Conference Creates
Consensus
In the wake of the first science con-
ference, the Partnership conducted
a needs assessment of the impor-

By Daniel J. Soeder, Chair, Scientific and Technical Advisory Committee; and Hydrologist, U.S. Geological Survey

M
Network with the newly reformed STAC at the 2007 Delaware Estuary Science Conference
and Environmental Summit. For a complete list of STAC members, please visit
the new STAC Web page at www.DelawareEstuary.org.

STAC 2.0 A High-Profile
Committee is
Reborn

[The] “Scientific and
Technical Advisory
Committee,” or STAC,
provides scientific expertise
to help resource managers
better understand technical
issues and make sound
decisions.

…local agencies responsible
for Estuary conservation have
struggled over water quality
standards, stormwater
management, fish
consumption advisories, and
other technical issues. 
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tant scientific issues in the
Delaware Estuary, resulting in the
2006 White Paper on the Status
and Needs of Science in the
Delaware Estuary. This document
included a short blueprint for
addressing these needs and
made it clear that a new STAC
was needed. In addition, not all
of the earlier technical issues had
been resolved through the imple-
mentation of the CCMP, and
some new scientific concerns
needed to be addressed.
Therefore, it was determined that
a scientific advisory group could
play an important role in helping
environmental managers sort out
some of their technical problems.

Two of thesecritical issues high-
lighted during the 2005 science
conference were developing a
better understanding of the con-
ceptual framework for the Estuary’s

ecosystem and gaining more
knowledge about environmental
indicators.

The conceptual framework is an
ecologically-based, relational

model of how the Estuary works
(please see the supporting article
in “Estuary Basics” on page 4). It
highlights important environmental
issues in the system and is similar
to the flow diagrams used by
computer programmers. For exam-
ple, the Estuary has inputs, outputs
and physical, chemical, and eco-
logical processes that act upon
them. An accurate framework is
helpful in understanding the envi-
ronmental impacts of various activ-
ities. One example might be the
potential effects on water quality
caused by a land use change in
the watershed, such as a new
housing development. The rela-

9
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Network with the newly reformed STAC at the 2007 Delaware Estuary Science Conference
and Environmental Summit. For a complete list of STAC members, please visit
the new STAC Web page at www.DelawareEstuary.org.

ofile
e is

…it was determined that a
scientific advisory group
could play an important
role in helping environ-
mental managers… 

continued on page 15

PHOTO CREDIT: PARTNERSHIP FOR THE DELAWARE ESTUARY
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here is one thing every child has in common
with the generations of students that came
before them. Do you know what it is? Every
one of them — whether they attended pub-
lic, private, charter or religious school — has

gathered together on the communal carpet for, what
else, story time.

It is during story time that volumes of knowledge are
conveyed through the colorful pages and witty narra-
tives of countless children’s books. Often times these
involve adventurous tales about lost puppies or all the
fun Dick and Jane are having. But did you know there
are many books that also teach children about the liv-
ing resources of the Delaware Estuary? It’s true.
Numerous stories exist on everything from amphibians
to whales.

Take, for example, the new Delaware Diamond Award-
winning book, Red Knot: A Shorebird’s Incredible
Journey, by Nancy Carol Willis. Inside, children ages
six through 10 can follow a single bird as it travels
from the Arctic Circle to South America via a major
migratory flyway. Along its route, this robin-sized bird
feeds on horseshoe crab eggs in the Delaware
Bayshore region before it can gather strength to con-
tinue its intercontinental flight.

Then there is Extraordinary Horseshoe Crabs, by Julie
Dunlap. This 1999 book describes the physical charac-
teristics, habits, life cycle and conservation of horse-
shoe crabs: the State of Delaware’s official marine ani-
mal. What is more, it does so in a way that children
ages four through eight can understand. It also makes
use of eye-catching photography that will remind many

readers of their own
trips to the
Delaware Bayshore.
And it comes highly
recommended by
horseshoe crab con-
servationist, Glenn
Gauvry, president of
the Ecological
Research and
Development
Group.

Children ages four
to eight will also
enjoy Crabby and
Nabby: A Tale of
Two Blue Crabs, by
Suzanne Tate and
James Melvin. This 28-page, 1995 book illustrates the
life cycles of two Atlantic blue crabs. As a matter of
fact, it is the first in a large series of children’s books
that also includes many other species native to the
Delaware Estuary, such as: bluefish, blue herons, dol-
phins, eels, flounder, horseshoe crabs, jellyfish, oysters,
rays, river otters, scallops, seagulls, sea turtles, and
shrimp. Tate has even written about stormwater runoff,
a leading cause of water pollution in the region.

Teaching resources are available for each of these chil-
dren’s books at www.NancyCarolWillis.com,
www.LernerBooks.com and www.SuzanneTate.com
respectively. For additional titles, please check your local
library or watershed conservation organization.

Living Resources Make
for Lively Reading
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By Shaun Bailey, Marketing and Communications Specialist, Partnership for the Delaware Estuary
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Children’s books can offer insight
into a species kids otherwise might
never have learned about.
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cess is the dynamic partnerships we have with environ-
mental and community organizations, schools, businesses;
local, state, and federal government agencies; and indi-
viduals like you who all care deeply about the Estuary
and its future. Working with our partners, it is imperative
that we continue to create exciting new initiatives to
advance science, promote habitat restoration, protect and
enhance living resources, and build an enhanced sense of
stewardship for this amazing resource.

As we enter the organization’s second decade of
operations, we look forward to developing and
implementing innovative strategies to address com-

plex issues, exploring and realizing exciting opportunities
for collaboration, and reporting back to you on an ever-
growing number of success stories taking place across
the Delaware Estuary region. 

I am hopeful that during this season of giving you will
use the envelope included with this issue of Estuary
News to make a gift to the Partnership for the Delaware
Estuary’s annual appeal. Contributions that we receive
from this appeal go directly toward implementing the
programs that are making a difference in the Estuary.
These donations are tax deductible. And please see
page two for additional ways you can support our work.

I hope you enjoy this issue of Estuary News and encour-
age you to frequently visit www.DelawareEstuary.org to
find out about the latest and greatest happenings in the
Delaware Estuary.

10 Years Old and Going
Strong continued from page 1

The key to our organization’s success is the
dynamic partnerships we have with
environmental and community
organizations, schools, businesses; local,
state, and federal government agencies…

Field Trip Destinations

Educators who include the living resources of
the Delaware Estuary in their lesson plans
might also be interested in the field trip des-

tinations below. For a comprehensive list, please
download the 2006 Delaware Estuary Water
Education Resource Guide available at
www.DelawareEstuary.org.

Delaware
Aquatic Resources Education Center
Smyrna, Delaware
(302) 653-2882
www.DNREC.State.DE.US/FW/Are1.htm

Delaware National Estuarine Research Reserve
Dover, Delaware
(302) 739-3436
www.DNREC.State.DE.US/DNREC2000/Divisions/
Soil/DNERR

Delaware Nature Society’s Ashland Nature Center
Hockessin, Delaware
(302) 239-2334
www.DelawareNatureSociety.org

New Jersey
Bayshore Discovery Project’s Delaware Bay Museum
Bivalve, New Jersey
(800) 485-3072
www.AJMeerwald.org/DBSP/HTML/MeerMus.html

Cape May Bird Observatory
Cape May, New Jersey
(609) 861-0700
www.NJAudubon.org/Centers/CMBO

Palmyra Cove Nature Center
Palmyra, New Jersey
(856) 829-1900
www.PalmyraCove.org

Pennsylvania
Fairmount Water Works Interpretive Center
Philadelphia, Pennsylvania
(215) 685-6110
www.FairmountWaterWorks.org

John Heinz National Wildlife Refuge at Tinicum
Philadelphia, Pennsylvania
(215) 365-3118
www.FWS.gov/Northeast/Heinz

Schuylkill Center for Environmental Education
Philadelphia, Pennsylvania
(215) 482-7300
www.SchuylkillCenter.org ■
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Valley Forge Pilgrimage &
Encampment
February 17-18
Valley Forge National Historical Park, Valley
Forge, Pennsylvania

At the ripe old age of 94, this event is the old-
est continuing activity organized by the Boy
Scouts of America. It features educational and
patriotic programs and pageantry emphasiz-

ing the life, sacrifice, and
dedication of the

Continental Army
at Valley Forge.

To participate
as a Scout,
leader or vol-
unteer for as
low as $1 per
person, please

call the World
of Scouting

Museum at (610)
783-5311.

Schuylkill Watershed Congress
Saturday, March 3
Pottstown, Pennsylvania

Concerned citizens from throughout the
Schuylkill River Watershed will meet at
Montgomery County Community College in an
effort to understand, protect and restore their
local streams. Field trips and presentations on a
diverse range of topics will take place. Please
call The Delaware Riverkeeper Network at
(215) 369-1181 for further information.

2007 Voices of 
the Marsh

Friday, March 23,
from 6 to 8 p.m.
The Trenton City
Museum, Trenton,
New Jersey

Friends of the
Marsh is accept-

ing submissions
for its Voices of the

Marsh photographic
exhibition until March

3. This show will celebrate
the beauty and rich diversity of the Hamilton-
Trenton-Bordentown Marsh until its finale on
April 22. For more insight, please visit
www.Marsh-Friends.org. ■

give them away as holiday
gifts. Please call the

Chester County Parks
and Recreation
Department at (610)
469-1916 to reserve
your spot.

2007 Delaware
Estuary Science

Conference and
Environmental Summit

January 22-24
Cape May, New Jersey

Join the Partnership for the Delaware
Estuary as it builds on the momentum of
its 2005 conference by hosting new
speakers, roundtable discussions, and reg-
ular and special-topic sessions. Its first-ever
environmental summit will also help to foster
creative collaborations among stakeholders.
For additional details and to register by
December 31, please visit
www.DelawareEstuary.org.

“Who Gives a Hoot”
Owl Program
Saturday, January 27, from 7 to 10 p.m.

Bombay Hook National Wildlife Refuge,
Smyrna, Delaware

Follow Jim White of the Delaware
Nature Society into the wilderness for
an evening filled with captivating owl
sightings. A short slide show will
accompany this program, but not

unless you make reservations soon. Call
(302) 653-6872 to participate.

Family Bus Trip
Saturday, January 27, from 9:30 a.m.
to 11 p.m.
Throughout Southern New Jersey

Join the Nature Center of Cape May
team as they embark on a road trip to
the Bayshore Discovery Project and
Rowan University’s Edelman Planetarium.
The cost is $60 per adult and $40 per
child under 13 years of age, which is a bar-
gain considering it includes admission to
each venue and transportation. For addi-
tional details and to register by December
29, please call Linda Horner at (609) 884-
1884.

Holiday Festival 
of Lights
December 1-30 at 5:30 to
8 p.m. on Fridays and
Saturdays
Camden, New Jersey

Take a stroll through the
Camden Children’s
Garden this holiday season
to marvel at animated light
sculptures and more than
100,000 arranged lights. While
you are there, be sure to stop in at the
Enchanted Indoor Wonderland, Four
Seasons Butterfly House, and heated
Garden Tent for photographs with
Santa, crafts, hot concessions, and a
whole lot more. Admission is only $3 per
person. For further details and tickets,
please call (856) 365-TREE.

Traditional Yule Log
Celebration
Saturday, December 16
from noon to 4 p.m.
Dingman’s Ferry, Pennsylvania

Join energetic staff and
volunteers from the
Pocono
Environmental
Education
Center for
its 31st
annual
search for
the Yule
log. This fun-
filled family
program will
feature crafts,
games and refresh-
ments throughout the day. To reserve a
place for your family or group, please
call (570) 828-9695.

Bluebird Boxes & More
Saturday, December 16, at 11 a.m.
Warwick County Park, Pottstown,
Pennsylvania

This free event will teach families how to
create nesting boxes and edible orna-
ments for bluebirds, Pennsylvania’s most
popular songbird. Participants can keep
their creations in their own backyard or

V O L U M E  1 7 T I S S U E  1
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not as important for the overall productivity of the bay as
the alterniflora marsh, it is a critical habitat for three
species of endangered birds: northern harrier, short-eared
owl and black rail.

Another bird, the red knot, has a special relationship to
Delaware Bay. Red knots on their northern spring migration
use the southern shores of the bay, especially on the New

Jersey side, as a favorite and perhaps essential stopover
where they gorge on horseshoe crab eggs, fattening them-
selves for the rest of their journey to nesting sites on the far
north tundra. While other shorebirds and resident gulls
make use of this resource, the knots
are more dependent on Delaware
Bay because they are so tightly
grouped during migration and in
need of rich feeding grounds to sup-
port their intense feasting.

There are two concerns about the
knot’s dependence on Delaware Bay: harvesting horse-
shoe crabs and the changes to the sandy shores upon
which the crabs nest. There are better controls on crab
harvests now, with some areas completely closed to com-
mercial fishing. The loss of sandy shores and barrier
islands is a longer-term problem that is likely related to
human activities, such as dredging ship channels and nat-
ural processes. Deep ship channels trap sediment that
may have nourished beaches, and dredging removes
sediment from the bay system.

But back to the marshes and their detritus. This productiv-
ity is the reason Delaware Bay has such high fish produc-
tion. Insects, birds, and small mammals eat Spartina all
summer and, in the fall, crabs, rodents, fungi, and bacte-
ria recycle the dead stems. Tides then carry this valuable
food source to the fishes. Meanwhile, benthic [bottom
dwelling] algae growing on mud flats and in shallow
creeks are often eaten directly by small fishes.

Marshes are not only valuable as a food source for
fishes, but they are also important safe havens. Many
young fishes use the shallow, warm waters of marshes as
places to grow up surrounded by food and protection, at

least more than they are in the open water, from preda-
tion by their older and bigger relatives. However, this
safe haven is not safe for all juvenile fishes. Wading
birds use marsh creeks as delicatessens of sorts. In fact,
Dr. Ken Able and his students at Rutgers have shown how
big fishes wait in the bay for an outgoing tide, and then
they enter marsh creeks to prey on young fishes that must
come off marsh surfaces as the water recedes. It is a
highly productive system in balance. Our job is to main-
tain the balance and beauty of Delaware Bay. ■

Ecosystems continued from page 3

Delaware Bay is full of temporary remedies designed to slow sediment ero-
sion, such as this sunken barge near New Jersey’s Maurice River.
Sometimes these measures inadvertently enhance erosion.

The loss of sandy shores and barrier islands is a longer-term
problem that is likely related to human activities, such as
dredging ship channels and natural processes.

PHOTO CREDIT: PARTNERSHIP FOR THE DELAWARE ESTUARY
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pollution can increase the productivity of a river as its fisheries stabi-
lize and we are able to sustainably harvest food from its waters once
again.

The story of human demand outstripping nature’s supply is not unique
to the Delaware Estuary. According to the Global Footprint Network,
an international nonprofit that works to advance the science of sustain-
ability with Ecological Footprint Accounting, humanity’s demand on
ecological resources has exceeded what the Earth can
renew for over 20 years. Global ecological footprint
calculations suggest that it now takes one year and
three months to regenerate what we use within one
year. We are in a state of ecological overshoot, on an
unsustainable path.

“Humanity is living off its ecological credit card and
can only do this by liquidating the planet’s ecological
assets,” said Dr. Mathis Wackernagel, executive direc-
tor of the Global Footprint Network. “While this can be
done for a short while, overshoot ultimately leads to the
depletion of resources, such as the forests, oceans and
agricultural land upon which our economy depends.”

Just as we have seen the fisheries of the Delaware River
recover in the last few decades, we hope that with
sound resource accounting to allow for informed decision making, we
can end overshoot in the next century. The Global Footprint Network
focuses on ending overshoot and making ecological limits central to
decision making around the world using the ecological footprint as a
tool for resource accounting. Accounting tools like the ecological foot-
print can help us understand the history of specific ecosystems, bal-
ance our ecological budget, and live good lives within the means of
one planet.

We can help to end overshoot by reducing population growth, con-
suming fewer resources per person and increasing the efficiency of
our resource use; and by protecting ecosystems and improving their
useful productivity, or biocapacity. These actions begin locally and
personally with simple steps, such as biking instead of driving to
work, supporting local agriculture, telling our city governments we
want green buildings and public transit, and working to protect, pre-
serve, and restore key ecosystems like the Delaware Estuary. Taken
together, these actions can help us secure human well being, protect
biodiversity and end global overshoot.

If you would like to learn more about the Global Footprint Network,
please visit www.FootprintNetwork.org. There you can also find the
World Wildlife Fund’s recently released Living Planet Report 2006,
which has information on the state of the planet’s biodiversity,
Ecological Footprint Accounting and how we can end overshoot. ■

V O L U M E  1 7 T I S S U E  1
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will have an opportunity to network with
experts in attendance while showcasing
their past activities that have resulted in
environmental improvements.

The Delaware Estuary Science Conference
is a biennial event, meaning the next
opportunity for attendance will not take

place until early 2009. Those interested in
attending should register before December
31, 2006, by downloading and submit-
ting registration forms available at
www.DelawareEstuary.org.

The cost is $150 for professionals or $85
per day, and students pay $75. Late regis-
tration is available thereafter at rates of
$200, $110 per day and $95 respec-
tively. The cost of registration includes
admission to both the science conference
and environmental summit, five meals,
including three lunches and two dinners,
and refreshments during frequent breaks.
Room reservations and directions to the
Grand Hotel can be secured by calling
(800) 257-8550 toll free.

For more information and to submit your
abstracts by December 4, please contact
Dr. Danielle Kreeger at (800) 445-4935,
extension 104. Meanwhile, conference
programs are available for download at
www.DelawareEstuary.org. ■

Take Only Pictures continued from page 6 Estuary Experts
continued from page 7

Panel-lead discussions are one of many tools that will be used at
the upcoming science conference to plot the Estuary’s future needs.
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tions are complex because some
parts of the Delaware Estuary, such
as the freshwater river, operate dif-
ferently than other parts, like the

saltwater bay. The development of
a comprehensive model that incor-
porates this variability is a signifi-
cant scientific challenge.

The Role of 
Indicators
Environmental indicators are prop-
erties that can be measured to
assess the ecological health of the
Estuary. For example, oyster popu-
lations might be used as an envi-
ronmental indicator because
increased numbers of oysters
would presumably show that the
health of the Estuary has improved.
However, the selection of these
indicators must be based on sound
scientific knowledge and take into
account complex positive and neg-
ative feedbacks. In the example
given above, oysters may be
affected by parasites or disease,
severely reducing their populations
in an otherwise healthy Estuary.
The best indicators are those that
reflect the overall general health of
the Estuary. In the Chesapeake
Bay, levels of dissolved plant nutri-
ents are used as environmental
indicators because trapped nutri-
ents lead to algae blooms and fish
kills; thus, lower nutrient levels are

generally considered to indicate a
healthier Estuary. Plant nutrients
tend to flush rapidly out of the
Delaware Estuary, however, so a

different but similar
type of environmen-
tal indicator is
needed here.

The
New
STAC
The Delaware
Estuary STAC was
re-established in
June 2006. The
principal purpose

of the STAC is to provide the
Partnership and its Estuary
Implementation Committee with
objective, expert advice on matters
related to science and technical
needs within the Delaware Estuary
and its watershed. The STAC also
helps to communicate scientific
issues among other National
Estuary Programs and throughout
the scientific community in the

Delaware River Watershed. The
STAC currently consists of 20 scien-
tists with complementary expertise
in different disciplines, including
biology, hydrology, geology,
oceanography, ecology, and
water resource engineering,
among others. Government agen-
cies directly involved with the
Partnership have standing represen-
tatives on the STAC, and other
members are elected volunteers

from various government agencies,
academia, and industry. The com-
mittee includes scientists from fed-
eral, state and local governments,
the Academy of Natural Sciences,
Delaware River Basin Commission,
DuPont, Drexel University,
Philadelphia Water Department,
Rutgers University, the University of
Delaware, and more.

The STAC is currently planning the
second Delaware Estuary Science
Conference, which will be held
January 22-24 at the Grand Hotel
in Cape May, New Jersey (please
see the supporting article in the
“Tidings” section on page seven).
This conference will focus on con-
necting science to management
and policy in the Delaware
Estuary. An example might be the
restoration of freshwater tidal
marshes in the Estuary, which have
declined significantly in past
decades while, at the same time,
the majority of wetland restoration
has been focused on the better-

known salt marsh. STAC members
are hopeful that applying science
to these types of management
decisions will lead to improved
policies for the Estuary.

For further details on the newly
reformed STAC and its upcoming
Delaware Estuary Science
Conference, please visit
www.DelawareEstuary.org. ■

STAC 2.0 continued from page 8

[O]yster populations might be used as 
an environmental indicator because
increased numbers of oysters would
presumably show that the health of the
Estuary has improved. 

The STAC currently consists of 20 scientists with
complementary expertise in different disciplines, including
biology, hydrology, geology, oceanography, ecology, and
water resource engineering…
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Partnership for the Delaware Estuary, Inc.
Kathy Klein, Executive Director
Tel: (800) 445-4935 ext. 102 / Fax: (302) 655-4991
E-mail: kklein@delawareestuary.org

Environmental Protection Agency

Irene Purdy, EPA Region II
Tel: (212) 637-3845 / Fax (212) 637-3889
E-mail: purdy.irene@epa.gov

Amie Howell, EPA, Region III
Tel: (215) 814-5722 / Fax: (215) 814-2301
E-mail: howell.amie@epa.gov

Pennsylvania

Andrew Zemba
Department of Environmental Protection
Tel: (717) 772-5633 / Fax: (717) 783-4690
E-mail: azemba@state.pa.us

Delaware

John Kennel
Department of Natural Resources and Environmental Control
Tel: (302) 739-5726 ext. 109 / Fax: (302) 739-3491
E-mail: john.kennel@state.de.us

New Jersey

Kerry Kirk Pflugh
Department of Environmental Protection
Tel: (609) 663-7242 / Fax (609) 777-1282
E-mail: kerry.pflugh@dep.state.nj.us

Delaware River Basin Commission

Bob Tudor
Tel: (609) 883-9500 ext. 208 / Fax (609) 883-9522
E-mail: robert.tudor@drbc.state.nj.us

Philadelphia Water Department

Howard Neukrug
Tel: (215) 685-6319 / Fax: (215) 685-6207
E-mail: howard.neukrug@phila.gov
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Shaun Bailey, Marketing and Communications Specialist
Partnership for the Delaware Estuary
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Partnership for the Delaware Estuary:
a National Estuary Program
The Partnership for the Delaware Estuary, Inc., is a private, non-profit organization established in

1996. The Partnership leads collaborative and creative efforts to protect and enhance the

Delaware Estuary and its tributaries for current and future generations. The Partnership is one of 28

National Estuary Programs. 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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