
CIB Board Takes 
Action on Key Public
Policy Issues
Informed Citizen Input Needed 
on Issues Impacting Water Quality
in the Bays

By Sally Boswell, CIB Education & Outreach Coordinator

This year, two major issues that will impact water
quality in the Inland Bays watershed for years to
come will come before the citizens of Sussex
County for their input.

They are, the Inland Bays Pollution Control Strategies,
which have been in development for more than
eight years, and are designed to achieve reductions
of both nitrogen and phosphorus entering the
Inland Bays estuary; 

And, the update of the Sussex County Comprehensive
Plan, which began this summer with the hiring of a
consultant to oversee the process, and will end
when it is sent to the governor for her signature in
fall of 2007. 

At the quarterly meeting of the CIB Board of
Directors on September 29, the board took action
in response to the proposed revisions to the
Pollution Control Strategies. 

Delaware’s Inland Bays have been plagued by
excessive contributions of nutrients, which have
caused harmful algal blooms, fish kills, and other
problems of concern for this “estuary of national
significance.” 

Chris Bason, Science and Technical Coordinator 
for the CIB, presented a report on the proposed
revisions and provided an analysis of the revised
buffer strategies that compared the relative nutrient
load reductions between the two proposed buffer
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Volunteers Stan White (front) and Larry Christman bringing back the
seine net through a very high tide on the beach at James Farm.

(continued on page 7)

Eight Volunteers 
Find Out “What’s in 
the Water” at First Fall
Training Day
By Sally Boswell, CIB Education & Outreach Coordinator

On Monday, September 11, eight CIB Volunteers
gathered at James Farm for a “hands-on/waders
on” look at the health of the Bays. 

It was the first of three events scheduled this fall 
to give volunteers an opportunity for a morning of
training (and fun), learning about the ecology of
the Inland Bays watershed.

After coffee and muffins at the pavilion, and an
introduction to the day, we collected our
equipment and took the trail to the beach on
Pasture Point Cove. It was blustery with the winds
of the latest tropical storm driving the tide high up
onto the beach.

 



From the Executive Director:

Have we passed the crossroads? 
After several years of unprecedented real estate growth in the watershed and thousands more
lots under construction or on record for development, some folks would say that we have.

I believe that we are rapidly approaching the crossroads. 

We have before us these next few
months, important opportunities
to affect critical resource
management and policy strategies
that will impact our Inland Bays.
Citizens and organizations who
share a concern about the health
of the Inland Bays, must come
together to speak out on issues
that impact our watershed and
take action on policy decisions
that will determine the future of
our Inland Bays.

First: The development of
Pollution Control Strategies for
our waterways has been years in the making and the proposed strategies will be enacted soon. If we are
to safeguard the future of the Inland Bays, citizens must be informed and voice their concerns on this
vital plan in the final opportunities for public input that will occur in the coming months. 

Second: This summer, the process to update Sussex County’s Comprehensive Land Use Plan began. Over
the next year, there will be opportunities for public participation for citizens to share their concerns about
aspects of the land use plan. Informed citizen involvement in this process is vital to a successful outcome
for the Inland Bays.

In this issue, our front page article reports on the recent actions of our Board of Directors regarding the
proposed Inland Bays buffer strategies, as well as the proposed multi-pollutant regulations aimed at
controlling toxic air emissions from coal-fired power plants. 

These actions signal a more active approach by the Board to inform and influence policy decisions. Such
measures are compatible with the Center’s chartered role to “serve as a neutral forum” and inform policy
under the mandate of the Comprehensive Conservation and Management Plan (CCMP). 

The CIB is in a unique position to bring the concerns of stakeholders in the watershed to the table and to
facilitate a science-based response to policy decisions that affect water quality in the Inland Bays; and to
take this information to citizens.

Our Citizens Advisory Committee (CAC) and our Scientific and Technical Advisory Committee (STAC),
both standing committees of the CIB Board of Directors, have also recently become more engaged in
providing advice and consultation to the Board to inform sound policy decisions. Committee members
are excited and energized about their involvement and the opportunities that they have to offer input. 

We need your input as well! Are you willing to join us these next few months and the many beyond as we
continue our work to restore and protect our “estuary of national significance?”

Give us a call or stop by our office to hear about the many opportunities for involvement. We hope to see
you soon!
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Oyster Gardening
Program Expanding in
all three Bays 
Volunteers and Sites Doubled in
2006 Season

By E.J. Chalabala, CIB Wildlife Manager

There is still about a month to go before we start
collecting oysters from our volunteer gardeners.
We are happy to report that we have jumped from
28 sites with 43 volunteers last year to 49 sites
with 85 volunteers this year. We couldn’t be more
amazed at how many residents in our watershed
have volunteered to help raise oysters for our
shellfish restoration program.

Again this year, we are seeing excellent oyster
growth throughout our three bays. In the next
couple of months, we will visit all our oyster
gardeners to thin out some of the gardeners’
baskets and/or collect the oyster clusters for further
restoration work. Our main goal this year is to
establish some mini reefs in the Little Assawoman
Bay. Based on the work we did last year, we have a
good idea how this can be done effectively.

E.J. Chalabala, Wildlife Manager for the CIB, demonstrates the use 
of the Taylor Float in oyster gardening.

2006 Terrapin Nesting Season
Notes from the Field

By Eric Irvin, Intern

At the start of the terrapin turtle nesting season this year, Megan Furman 
and I were the assigned interns for the TERP (Terrapin Education and Rescue
Project). 

Each day we started our
daily bicycle expedition
from the Center for the
Inland Bays office to both
the north and south ends
of Delaware Seashore
State Park. Upon the
discovery of a terrapin
carcass, our duties would
begin. As interns our
objective was to collect 
as much data from the
remains of the dead
turtles as possible. 

The first step was to use 
a Global Positioning
System device to acquire
the exact location 
where the turtle was hit. 
This data is useful in
determining where the mortality rate is highest. After acquiring the position
of the turtle, we would log basic information about the turtle; location,
habitat, and weather on a Malaclemys Turtle Data Sheet. 

Occasionally, the terrapin shells were not smashed too badly. When the shell
was still relatively intact, we were able to collect morphological, or structural,
shell data such as the length, height, and width of the carapace and plastron
using a dial caliper. 

Also, if the females were not badly damaged, we checked for eggs that may
still be intact inside the body. If eggs were present and intact, the dead turtles
were dissected and the eggs were removed and placed in an incubator at the
Center for the Inland Bays. Approximately 15 eggs were extracted and
incubated this year, though in our first attempts with terrapin “headstarting”
we were not able to hatch any of the eggs. 

Finally, the last action we took with the terrapin carcass was to completely
cover the remains with spray paint to mark where the turtle was hit and
eliminate any confusion as to which turtles had already been logged in our
program.

Although riding bicycles on a 90 degree day over the inlet bridge with only
four feet of room to spare was challenging and sometimes downright scary,
the experience was an enlightening one. I have a new respect for the
treacherous journey that the terrapin turtle must try to endure year after year.
Hopefully, the data we collected will continue to aid in the education and
preservation of the terrapin turtle in Delaware’s Inland Bays.
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Fatalities of Adult Females
2005 nesting season 42 
2006 nesting season 20



A widening inlet and an expanding tidal prism.
The mystery is thick and the view from the plane
only compounded it.

AERIAL VIEW REVEALS EXTENT OF
THE PROBLEM
What we saw from the air was a shocker. Not only
was the brown marsh syndrome/wetland dieback
present in all three Bays, it was what you might
call widespread (picture 3 and 4). Add to that,
large patches of unvegetated marsh that seem to be
collapsing between mosquito ditches, apparently
separate from the dieback areas (picture 5). Out of
control Snow Geese populations might partially
explain these areas. Snow Geese are the fall/winter
migrants that pour in from the blistering cold
North every year about this time to form clouds of
white so thick that you couldn’t hope to count
their numbers. Then they eat the marshes. Their
effect on the marshes of the Assawoman Wildlife
Area can be seen in Picture 6. From the plane we
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Flight Reveals Uncertain Condition of Inland Bays Salt Marshes
Sudden Wetland Dieback and Snow Goose Damage Appear Widespread

By Christopher Bason, CIB Science & Technical Coordinator

This summer, the Center received reports of the
mysterious “brown marsh” syndrome that has been
popping up within the past few years along sections
of the Atlantic coast. DNREC also fielded calls—
residents wondering why their normally thick, lush,
and green marshes were barely growing, leaving
only the drab thatch from the previous year. 

The intensity of the phenomenon became apparent
to us on a CIB - DNREC visit to the Piney Neck
marsh in late August. Here on Indian River Bay,
acres of marsh had failed to produce any significant
crop of Spartina, the most common salt marsh grass
and the base of the marsh’s food chain (Picture 1). 

The result was stunning, and the implications are
enough to make your head spin. Saltmarshes are
our most valuable coastal ecosystem. They protect
us from storm surges, support fisheries and critical
bird habitat, store huge banks of excess nutrients,
and create the viewscapes that have made the
coastal Mid-Atlantic region famous. Without the
thick root masses of the Spartina grass, the marshes
will erode away with the tide. The functions on
which we rely will go with them. 

SCIENTISTS SEARCH FOR CAUSES
Not to panic; so up in an airplane to get a handle
on the extent of the dieback. But first, what’s
causing this blowout? The scientific literature is rife
with theories. Fungus seems to be a likely culprit.
Fusarium is a genus of plant eating fungus
implicated in wetland diebacks in New England
and the Southeast. It eats the grass usually starting
near the tips and shredding the blades on the way
down (see picture 2). Saltmarsh snails that gorge
on Spartina blades and roundworms that work on
its roots are also under suspicion—but we saw few
of these critters in our dying marshes. Then there’s
the larger scale factors like climate change and
associated shifts in weather patterns. Sea level rise.

What can you do to help
protect salt marshes?

1. Support public policy that
provides adequate
forested buffers to
protect salt marshes and
allow their landward
migration with rising
sea-level. 

2. Respect no wake zones
and try to minimize boat
wakes that erode marsh. 

3. Support land
conservation purchases
and easements that
include salt marshes and
adjacent uplands. 

4. Support intensive
management of snow
goose populations for
sustainable marshes.

5. Encourage state and
local governments to
adopt and implement
wetland protection and
restoration strategies. 

6. Take someone out to a
marsh and explain to
them why they are
important.

Picture 1

Picture 2

Picture 3

Picture 4

Picture 5
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systems; those proposed in the spring of 2005 and the new revisions
presented at the public workshops in September.

In addition to Bason’s analysis, a “white paper” on the revisions to the 
buffer strategy prepared by the Inland Bays Scientific and Technical Advisory
Committee (STAC) was provided to the Board. A copy of this analysis can be
accessed on the CIB’s web site at www.inlandbays.org.

In its action, the Board formally commended Department of Natural Resourses
and Environmental Control (DNREC) for its work to solidify the Pollution
Control Strategies for storm water management, wastewater systems, point
sources and concurrence. But, in further action, recommended that “DNREC
and CIB jointly examine the Pollution Control Strategies to determine if the
buffer section may be enhanced per the recommendations in the white paper.”

The buffers are critical to the strategy in filtering surface water runoff before it
flows into the Bays and their tributaries to reduce the load of excess nutrients.

Also on the agenda on September 29, the Board was presented with
information regarding potential impacts of emissions from the Indian River
Power Plant on water quality in the Inland Bays watershed, the topic of the
CIB Science and Technical Advisory Committee in September.

In another vote, the Board recognized the efforts of DNREC’s Division of Air
and Waste Management to develop the multi-pollutant regulations to reduce
air emissions of nitrogen oxides and sulfur oxides as well as mercury from
Delaware's coal and residual oil fired power plants. 

The Board determined that DNREC’s proposed regulations will limit toxic air
emissions that can impact Delaware’s Inland Bays and will, therefore, serve
the goals and objectives of the Inland Bays Comprehensive Conservation and
Management plan which guides the work of the CIB. The Board asked that its
comments be presented to the Division of Air and Waste Management for
inclusion in the public record.

The impact of each of these emissions is as follows:

• Nitrogen oxide precipitation can contribute to increased nitrogen loading
in water bodies, particularly coastal estuaries, and upset the balance of
nutrients used by aquatic life. This can lower oxygen levels in the water, a
causal factor in fish kills, and can promote harmful algal blooms. 

• Sulfur dioxide emissions are a contributor to acid rain. Acid rain damages
forests and crops, changes soil chemistry, and makes ponds and streams
acidic and unsuitable for some aquatic life. 

• Mercury can accumulate in fish and shellfish, thereby entering the food
chain where it can be toxic to humans and other organisms that consume
them. The State of Delaware Division of Fish and Wildlife has already
issued fish consumption advisories for Delaware’s Atlantic coastal waters,
including the Inland Bays.

The Center for the Inland Bays is working with other concerned agencies and
organizations to provide scientific input, and create education and outreach
opportunities to inform citizens on these critical policy issues affecting water
quality in the Inland Bays.

If you would like to be on our mailing list to receive information about these
important issues or to receive notice of workshops and public meetings, email
outreach@inlandbays.org or call Sally Boswell at (302) 226-8105 or visit the
website at www.inlandbays.org.

(CIB Board Takes Action, continued from page 1)

also observed entire marshes that have turned 
to mudflats – without any apparent explanation
(Picture 7). 

SAMPLE PLOTS SET UP TO MONITOR
DIEBACK
Acting fast, a CIB - DNREC team set up permanent
sampling plots in two marshes where the sudden
dieback was at low levels and two marshes where it
was severe. Here, we recorded the cover of live and
dead vegetation and collected soil and grass
samples. Bob Mulrooney, a University of Delaware
Cooperative Extension Plant Pathologist with 30
years in the business, is graciously analyzing the
samples for potential pathogens. We’ll return to
these marshes next year and expand the number of
sites monitored. 

This fall and winter scientists, managers, and the
curious will come together to map out a strategy
as to how to deal with the issue. Monitoring the
health of the marshes is key and already underway
in the Inland Bays. Restoration and further
protection of marshes is the other piece of the
puzzle and this will require wide public and
political participation. Other areas of the country
had some of the marshes regenerate naturally after
dieback and snow geese damage. Still other
regions have had to take more drastic measures to
protect and restore their salt marshes. 

What we saw from the air should give all those
that live near or depend on the Bays great
concern. The salt marshes of the Bays are the glue
that holds the overall estuary together. And it is
now apparent that a number of different stressors
are chipping away at this glue. What is causing the
sudden dieback and the other disappearing areas
is still unclear. But it’s a sure bet that a number of
different factors are intertwining right in front of
our eyes.

Picture 7

Picture 6



Ribbons of Green:
Salt Marshes Important to the Quality of Water 
and Habitat in the Inland Bays

By Doug Miller, University of Delaware, College of Marine Studies,
dmiller@udel.edu

Tall, lush stands of marsh grass line much of the shoreline of the Inland Bays.
These flat, nearly impenetrable stands are almost pure smooth cordgrass,
Spartina alterniflora. Below ground, dense mats of roots extend into the rich,
muddy sediment. 

These low marshes form the transition between the land and sea. One of the
most important habitats in the mid-Atlantic, they are critical to the welfare of
the Inland Bays as we know them. 

Upon close inspection, the apparently monotonous ribbon of vegetation
reveals a handful of other plant species: other grasses, rushes, herbs and
shrubs, all of which are flowering, vascular plants—rather than the algae
typical of marine environments. 

Plants are arranged in zones by small (measured in inches), nearly
imperceptible differences in elevation. A shorter form of the same species of
smooth cordgrass grows slightly landward from the shore. At higher, less
frequently flooded heights, plant species such as sea lavender (Limonium sp.),
spike grass (Distichlis) and glasswort (Salicornia) dominate.

SALT MARSHES ARE THE NURSERIES OF OUR ESTUARY
Few plant or animal species have adapted to the harsh conditions of life in the
salt marsh. But though there is little diversity of species, those that do live
there can be found in great abundance. Look closely at the edge of the marsh
and you may find clumps of the Atlantic Ribbed Mussel (Guekensia dimissa).
Fiddler crabs (Uca) scatter and retreat into their finger-sized burrows into the
mud when you approach. 

Other inhabitants of the marsh, for example killifish and grass shrimp, hide
from predators in the thick vegetation where they are also protected from
exposure at low tide. Many species of young fish (silversides, menhaden,
mullet, spot and weakfish) and other invertebrates (blue crabs, for example)
are only temporary residents, spending just their youngest juvenile life stages
in the marsh. For their abundance of young animals, salt marshes are known
as the nurseries of our estuaries.

Although marsh plants and animals comprise relatively few species in
comparison to most marine communities, they provide a number of critically
important ecological “goods and services” that we would be much poorer
without. 

The vitality of the marsh is readily apparent in the amount of vegetation
grown each year. In fact, productivity in the marsh rivals intensively farmed,
agricultural plots, yet surprisingly, little of this is consumed directly. Most of
the cordgrass vegetations breaks down to produce detritus, nutrient rich
organic debris formed by the decomposition of plants and animals that is the
basis of the salt marsh foodweb. 

Remineralization, the release of minerals from the detritus, supports a high
abundance of bacteria and diatoms (microscopic algae, which also contributes
to the high productivity at the base of the food chain). 
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Eroding marsh edge at Pasture Point: Salt marsh loss through
shoreline erosion is a significant threat to the many goods and services
provided by these habitats. Here at Pasture Point, undercutting or
neck-and-cleft shorelines are indicative of erosion.

Interested in learning more about the plants and animals
of our salt marshes? Here are several useful guides:

A.J. Lippson and R.L. Lippson’s Life in Chesapeake Bay,
second edition (The Johns Hopkins University Press,
1997). A wide-ranging and comprehensive introduction
to marine life and habitats throughout the Mid Atlantic.
See Chapter 7 on Wetlands.

K.L Gosner’s Atlantic Seashore (Peterson Field Guide Series,
Houghton-Mifflin, 1978). Illustrated and easy to use
identification guide for algae and animals of local waters.

M. D. Bertness’ The Ecology of Atlantic Shorelines (Sinauer
Associates, 1999). A general introduction to the ecology
of our shorelines, and salt marshes are covered in depth
in Chapter 7.

J. Ackerman’s Note from the Shore (Viking Peguin USA,
1995). Informative and thoughtful, the naturalist-author
reflects on the salt marsh in a chapter on the Great Marsh.

John and Mildred Teal’s Life and Death of the Salt Marsh
(Little, Brown and Company, 1969). The classic marsh
conservation book, written by two experts for the non-
specialist.

Close-up of ribbed mussels at base of marsh: Look closely where the
marsh grass meets the bays and you may see thick, half-buried
clumps of the ribbed mussel, Geukensia dimessa.
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Detritus also nourishes filter-feeders like the
ribbed mussels and other invertebrate detritivores
(animals that eat detritus). In ecological terms, 
the salt marsh is a relatively simple, but high
“throughput” ecosystem, for the tremendous
productivity that occurs there. 

While salt marshes like those of the Inland Bays
are critical to the functioning of our near-shore
marine environment, humans also benefit from
their presence. 

MARSHES ARE A “LIVING FILTER”
THAT IMPROVES WATER QUALITY
Marshes are a “living filter,” trapping sediments
and nutrients, thereby, improving water quality.
The City of Lewes uses a small marsh adjacent to
the Lewes-Rehoboth Canal to “polish” their
wastewater, offering a final filtration before
entering the canal. Marshes contribute greatly to
local fisheries, birds and other wildlife. Without the
services of the salt marshes for detrital food supply,
for nursery areas, and for protection from predators
afforded by the marsh vegetation, the fishing and
crabbing in the Bays would be much poorer.

Unfortunately, salt marshes are extremely vulnerable
to human disturbance, and impacts on the marsh
heal slowly. Many of our marshes still clearly show
straight channels and sharp angles from mosquito
ditching that occurred in the 1930’s. Shoreline
development and sea-level rise are two of the other
threats to our local salt marshes.

SALT MARSHES ARE SHOCK
ABSORBERS AGAINST COASTAL
STORMS
The loss of shoreline-protecting marshes puts our
coastal areas at greater risk from the impact of
hurricanes and contributed to the severity of the
hurricane damage along the Gulf Coast from last
year’s hurricanes. The salt marshes that edge our
bays act as buffers; the dense root systems of the
marsh are able to withstand the pounding of
waves and slow the waves as they move landward.
Although thick cordgrass stands dampen wave
action, marsh erosion is also occurring at many
locations in the Inland Bays. 

Thus in very real terms, the overall “health” of the
Inland Bay’s environment, from water quality, to
fisheries productivity, even to aesthetics of the
seashore, depend critically on the salt marshes that
surround them. They are a valuable resource
whose influence extends well beyond the green
strip along so much of our Inland Bays’ shoreline.

Pulling our wagon of equipment down the boardwalk, through the high
marsh, we assembled on the deck overlooking the beach and conducted water
chemistry tests to determine the temperature, salinity, dissolved oxygen level,
pH and turbidity of the water samples we took from the bay.

Then, it was time to don the chest waders. In the stiff breeze, it felt pretty
good to put them on. After a short training on handling the seine nets, the
group scattered to do its work. Seiners began bringing in organisms and
identifying them…mostly silversides—small, long, silvery fish, but there were
blue crabs, grass shrimp and two bluefish about eight inches long as well. 

A couple of people set
out with the clam rakes,
to do a benthic survey,
but were not so
successful in their catch
as the seiners. Two
others headed toward
Pasture Point with a
bucket in search of
evidence of flora and
fauna that make our
beach their home.

In the end, we met back
on the deck to consider
the results of all of our
testing; the abiotic
factors, revealed by the
water chemistry tests,
and the biotic factors,
the living things that we
found evidence of in the
water, on the beach and
in the marsh.

This Fall, we will have
three opportunities for
volunteers to learn 

more about the Bays. These events are free of charge, but will be limited to 
25 participants each. If you are interested, call 226-8105 or email
volunteer@inlandbays.org to sign up. For the upcoming volunteer event go
to back cover.

(Eight Volunteers, continued from page 1)

(Oyster Gardening, continued from page 3)

I would like to thank all of our volunteers for their tremendous efforts during
the 2006 season. We added a few “block captains” this year who provided
critical help to distribute gear and oyster spat, organize the volunteers, and
serve as instructors for those just joining the program. We have also acquired
some great financial assistance from other organizations as well as the
volunteers themselves. 

Judging from all of the interest I have seen in the past couple of months, I
anticipate that the Shellfish Gardening Program will expand again next year. If
you live on one of the Bays and have access to a dock, please consider offering
your assistance by becoming an oyster gardener. For more information, contact
E.J. Chalabala at wildlife@inlandbays.org or call the CIB at (302) 226-8105.

Volunteer Graham Purchase collected organisms in the seine net.

Ted and Lynn Bowen beachcomb for evidence of life in the saltmarsh
for our biotic assessment of the habitat.
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"The purpose of conservation: The
greatest good to the greatest number
of people for the longest time."
—GIFFORD PINCHOT, FIRST DIRECTOR OF THE U.S. FOREST SERVICE

CIB Volunteer Gave Staff a Birds Eye
View of the Watershed
Sometimes change is harder to see when you’re close to it. On a clear fall day,
pilot, Bob Payne, took CIB Science Coordinator, Chris Bason on a flight over
the Inland Bays watershed to photograph.

Upcoming 
Volunteer Event
LIFE AT THE EDGE: ONLY FOR 
THE FITTEST
James Farm Ecological Preserve
Thursday, November 2, 2006
9 - 11:30 a.m.

Learn about the plants that live at James
Farm. We will begin at the dizzying height 
of 15’ above sea level at the parking lot,
descend though the meadow and into the
hardwood forest. Careful observers will know
when we come into the coastal maritime
forest, then, opening to the high marsh, the
low marsh and finally to the Bay. We will
learn what adaptations plants develop to live
in the harsh conditions of the low marsh,
and see how plant diversity increases as the
stressors in the environment decrease.

South Bethany Spillway of the Millsboro Pond Dam.

Pepper Creek


