
Surveys for horseshoe crabs conducted at the
James Farm in late May and June 2007
documented that many adults spawn and lay eggs
there. Although the beach at the James Farm is
only a few hundred yards wide, the densities of
spawning adults recorded are well within the
range found at the much better studied beaches of
Delaware Bay, which have been surveyed regularly
for nearly a decade. 

Our initial data from this summer provide
quantitative support for anecdotal observations
that have long indicated that large numbers of
horseshoe crabs use the James Farm beach.

In a follow-up study, we also took core
samples of beach sand for horseshoe crab
eggs at the James Farm and near Ellis Point,
adjacent to Holts Landing State Park.
High densities of viable eggs and
developing embryos were found
at the James Farm. Near Ellis
Point, eggs were also
abundant,
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The female pauses every few feet to dig a hole and deposit
as many as 20,000 pearly green, birdshot-sized eggs. The
male then fertilizes the eggs as he is pulled over the nest.
After the spawning is complete, the crabs leave and the
waves wash sand over the nest.

though lower in average density than at the James
Farm. This suggests that other similar beaches in
Indian River Bay may be favorable for horseshoe
crab recruit-ment as well.

Horseshoe crabs are a notable and important
species in the Mid Atlantic. They are not crabs at
all, but are more closely related to spiders and
scorpions. Despite being known as a “living fossil”
and virtually unchanged for hundreds of millions
of years, only four species exist at present.

Delaware Bay is world-renowned as the center for
spawning and reproduction of one of these
species, Limulus polyphemus, and their billions of
tiny pale-green eggs are a critical food source for
several species of migrating shorebirds. This is
especially true for the red knot, whose stop-over
on our shorelines en route to their breeding
grounds in the Arctic is timed to coincide with the
late springtime egg-laying of the horseshoe crabs
on our beaches.

Our evidence of spawning, egg-laying and larval
development definitely suggests that James Farm’s
and other sandy shorelines in the Inland Bays are
important mating and nesting sites. But more data
are needed to confirm this tentative conclusion.
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From the Executive Director

I used this quote by Gifford Pinchot, first Director of the U.S. Forest Service, in the fall 2006 edition of the
Inland Bays Journal. Why repeat it? 

This past December, I had the privilege of attending an annual awards dinner, which recognized local
conservation efforts. While our table waited to be called to the buffet line, I overheard an interesting
conversation between an esteemed state senator and a state cabinet secretary about land use in Sussex
County—the topic du jour. To be honest with you, describing it as a “conversation” may not be entirely
accurate. It was more of an argument.

Now typically, I would have thought it to be a political argument simply because of the players involved.
But, the more I listened, the more I began to realize that it was an argument about business ethics. I say
that because this argument emphasized rights and justice.

On the one hand, the senator said he agreed with Sussex County Council’s support for private property
rights. This positive right argument contends that the County has a moral obligation to provide every
opportunity for landowners to maximize the benefit from their land. The senator also believed that the
State should not be interfering with Sussex County’s right to home rule. This negative right merely
obliges the State to refrain from interfering with the county’s attempts to manage land use. Also, the
senator felt that if a regulatory taking does occur (subject to much argument), then property owners should
be fairly compensated for the loss of value to their property. That is an argument for compensatory justice.

Meanwhile, the cabinet secretary countered by discussing the social costs of poor land use planning. He felt
that in the long term, our children and grandchildren will ultimately suffer from the growth and
overdevelopment that Sussex County supports; this could be characterized as an argument for the rights of
future generations. He also argued against the "cash and dash" mentality of some major national builders
who had entered the Sussex County development market. These builders make significant amounts of
money from constructing large communities and then leave the area as quickly as they arrive. In this
scenario, the wealth (a benefit) does not remain in the community and the taxpayers assume the burden of
higher taxes for the infrastructure and services necessary to support their communities. This was an
argument for distributive justice—that the benefits and burdens should be allocated fairly in a society.

Making sense of these arguments can be very challenging. Recently, I read an editorial in which these
arguments were framed in the context of a free market system. The editorial suggested how the utilitarian
way of thinking, which provides for the greatest benefit for the greatest number of people, justifies a free
market system in which an unregulated market will provide for the greatest net benefit to all the
participants in the market, specifically the buyers and sellers. 

It’s my opinion that utilitarian principles also strongly support the following…"The purpose of conservation:
The greatest good to the greatest number of people for the longest time."

Become educated on the facts; get involved; make a difference!

Ed Lewandowski, Executive Director 

“The purpose of conservation:

The greatest good to the greatest number of
people for the longest time.”



It’s Terrapin Time again!
Nesting season for our native Diamondback Terrapin begins in mid-May and
continues until mid-July. During that time, female terrapins will leave the bays
to lay their eggs in sandy areas around the Inland Bays then return to the
estuary. For those who manage to get around the fences along Rt. 1, they
must make the perilous trip across the dual lane highway twice. If they nest on
your property, do your best to cordon off the area from cars and let them
alone. If the nest is not predated by other animals, they should hatch out in
60-120 days.

Jenn Jones to Lead 
CIB Development Effort
In March, Jenn Jones, left our sister National Estuary Program, Partnership for
the Delaware Estuary, where she had worked for seven years, to join the CIB
staff as Development Coordinator. 

Jones will work with the Board of Directors, staff and volunteers to plan,
coordinate and implement the fundraising efforts of the CIB, which includes
building and maintaining relationships and securing financial support from
current and prospective donors. 

"I'm looking forward to promoting the organization and highlighting the
significance of the Inland Bays Estuary to the tens of thousands of people who
visit the watershed annually. I would also like to expand the current link with
local businesses that depend on the Inland Bays' resources to sustain our local
economy," she said.
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Ways you can help!

• Slow down on roads around the Inland
Bays. Terrapins are crossing 24-hours a
day. Give them a brake.

• Inform others about the terrapin nesting
season and urge them to slow down as
well.

• If you see a terrapin about to cross and
want to help…place it on the bay side of
the terrapin fencing if you are in an area
where there is fencing. Hold it so that it
can’t scratch you…they won’t bite and are
harmless otherwise.

• If you are a bicyclist and want to do
terrapin patrols, send an email to
wildlife@inlandbays.org so that we can
provide you with information.

• Report injured or dead terrapins
including the location where you saw it.



When completed, the project will include a native
plant garden, a rain barrel, a rain garden, and a
demonstration buffer along the tax ditch that flows
at the back of the property. Information about how
to build rain gardens, obtain native plants, use rain
barrels, and plant for wildlife to create “Inland
Bays Backyard Habitats” will be available free of
charge to citizens at the town hall.

Volunteers began to arrive about 9:30, and when
the excavation was completed, began placing the
plants in place according to the plan designed by
project partner, Laura Whalen, of the Department
of Natural Resources and Environmental Control,
Watershed Assessment Division. DNREC is also
our funding partner on this project.

Maybe the most exciting moment was when the
DNREC staffers arrived with the first of four River
Birches in the back of their truck…approximately
15’ tall, the root ball weighed a few hundred
pounds. Fortunately, our excavation partners were
still on hand and with the help of volunteers and
town hall staff, the crew was able to successfully
drop the tree into the hole. There were no second
chances, and fortunately, we didn’t need them…all
four trees were successfully planted.

By noon, volunteers had planted over two
hundred plants including Inkberry Holly, Marsh
Hibiscus, Red Osier Dogwood, Tussock Sedge,
Chokeberry, New York Aster, Shadbush, and
Buttonbush. Even after the kindness of one
volunteer who went home on a “dry sock run” mid
morning, everyone was soaked to the skin when
we gathered in the back of the town hall for lunch.
Despite being cold and wet, every volunteer stayed
on to finish the job after lunch. Pine mulch never
went down so fast…in 20 minutes the 10’ by 60’
native plant garden was mulched and looking
beautiful and very well watered.

Volunteers interested in helping out with the next
phase of the Millville Town Hall project should
contact Sally Boswell at outreach@inlandbays.org
or call 226-8106. On Tuesday, May 6, CIB
volunteers will be installing a raingarden at the
Town Hall. We could use your help. Bring rain
gear :)
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Volunteers put their Boots on the Ground for the Inland Bays
By Sally Boswell Education & Outreach Coordinator

Millville Town Hall Habitat
Demonstration Project
In October, about fifteen volunteers and partners
met at Millville Town Hall on what could only be
described as a miserable day for an outdoor
project…hard rain, wind, and temperatures that
wouldn’t go above 40 degrees. We’re finding that
CIB Volunteers seem to be self-selected for
intrepidness. No weather wimps in this crowd.

The excavation began about 8:30 in the morning
to prepare the planting area for a native plant
garden along the length of the parking lot at the
Town Hall, the first stage of the Millville Town
Hall Habitat Demonstration Project, a project we
hope to duplicate at town halls throughout the
watershed.

Front row: CIB volunteer, Jan Thompson; DNREC partners, Jenn Bowman and Alison
Boyer. Back row, CIB volunteers Peggy Hepburn and Tom Greco; CIB Volunteer
Coordinator, Pat Drizd; Volunteers Cathy Greco, Karen Knight and Charlie Taylor, CIB
Staffer, Sally Boswell and DNREC Partner, Laura Whale; still smiling after planting
through four hours of wind and rain at Millville Town Hall. Not pictured, Mayor Don
Minyon, Town Manager Debbie Botchie and former Code Enforcement Officer Bill Winters.

One of our long-time volunteers, and former Chair of the CIB
Citizen’s Advisory Committee, Bob Collins, always talks with
excitement about “boots on the ground” projects. 

This spring, CIB volunteers have their boots on the ground all
over the watershed. I don’t think there’s a CIB staffer who
doesn’t keep a pair of boots and rain gear in their car or truck
just to be ready to keep up with them. 



INLAND BAYS JOURNAL 5

Backyard Solutions to Improving Water Quality in the Inland Bays

Rainbarrels: Easy Solution to Treating Pollution from Roofs
on Residential Canals
By Chris Bason, Science Coordinator

You must have heard it before. When too much nitrogen and phosphorus get
in our waterways, oxygen drops, algae bloom, and fish and the critters that live
on the bottom leave town.  

For residents on Little Assawoman Bay that’s the story, especially around
summertime when we should be able to enjoy the Bay the most. Major sources
of these excess nutrients are agricultural fertilizers, wastewater discharges, and
development. 

But what fewer folks know is that smaller sources of pollution in our own
backyards can have cumulative impacts to water quality. One of these local
contributions to pollution is the piping of roof top runoff directly to residential
canals, or for those not on canals, into storm drains.

Rain water falling from roofs was long thought to be plenty clean but, within
the last decade or so, more attention has been paid to what is actually in the
water coming off roofs. Studies found that roof tops are both a source and a
pathway for contaminated runoff, especially when located near major highways.

Roofing material naturally degrades and can release heavy metals such as
cadmium, zinc, and lead. In addition, nitrogen, phosphorus, and mercury and
other pollutants are deposited onto rooftops from the atmosphere. These
pollutants enter the air from auto engine combustion, volatilization from
agricultural fertilizers, and from the Indian River Power Plant. In 2005, the
Plant alone released at least 15,000 pounds of nitrogen compounds and 172
pounds of mercury to the air. South Bethany is in the fall out area of all these
sources for parts of the year, making rooftops receiving areas for pollution. 

The Center for Inland Bays estimates that for every residential roof (~ 2000
square feet) rerouted from the canal or treated with rain barrels 0.18 pounds
of nitrogen, 0.04 pounds of phosphorus and at least 0.12 pounds of the most
common heavy metals will be kept out of canals each year. In terms of
pollutant loads these number are significant, especially if applied to numerous
homes. I’ve friends in South Bethany that for years have been using
rainbarrels to water their gardens. Personally, I live far from any water
and I’m putting them on my house just for the irrigation benefits; plus
I like the way the oak barrels look. If you are interested in rain barrels,
search online amongst dozens of dealers, and see if your block might
be interested in group purchase to cut down on shipping.

So what can you do? 

The easiest solution is to use the natural
filtration power of the soil around you. The
ground has an enormous capacity to trap and
filter pollutants so that they stay out of the
water where they can do more harm. Re-routing
roof runoff into flower beds, permeable lawns,
or rain gardens is an option. Consider a rain
garden.

Rainbarrels are another way to go. Rainbarrels
are typically 40 – 60 gallon containers that you
hook up to your downspout. They are effective
at pollutant removal because they capture the
first flush of runoff from the roof. This first flush
contains the vast majority of pollutants leaving
during a rain. Once the barrel is full, an overflow
device allows the rest of the clean runoff to go
into the canals, leaving the water stored in the
barrel for watering yards or flowers later. 

Are mosquitoes a problem? Nope, the rainbarrels
should be covered so Delaware’s air force can’t
lay eggs. Do rainbarrels work if a homeowner is
away for the off season? You bet—installing a
soaker hose on the open spigot will allow the
slow release of the captured first flush onto any
permeable surface.

Websites to learn more…
General Information: 
www.rainbarrelguide.com
www.gardenrant.com/my_weblog/2007/12/help-write-our.html
www.uri.edu/ce/healthylandscapes/rainbsources.html

How to build your own:
www.cwp.org/Community_Watersheds/brochure.pdf

To buy a rainbarrel:
www.composters.com/rain-barrels.php

Rainbarrels are available in various sizes and are made of plastic or from
wood barrels. A plastic rainbarrel in 30-60 gallon capacity with downspout
kit cost about $100-$250 range. Wooden rainbarrels are $200-300. Or,
you can make one yourself. Directions are available online.



Over a Thousand Horseshoe Crabs
Tagged at James Farm since 2001
In 2001, the Center for the Inland Bays partnered with the US Fish and
Wildlife Service to begin a Horseshoe Crab tagging program at the James
Farm Ecological Preserve on Indian River Bay. To date, 1,050 horseshoe
crabs have been tagged. The purpose of the tagging is to obtain data that
will help determine the range and number of horseshoe crabs in the
Inland Bays. 

Fish and Wildlife Conducts Coast-Wide
Program to Study Horseshoe Crab Populations
By Sheila Eyler, U.S. Fish and Wildlife Service

A coast-wide horseshoe crab (Limulus polyphemus) tagging program was
established by the U.S. Fish and Wildlife Service in 1999. Since that time, over
80,000 external disc tags have been attached to horseshoe crabs along the
U.S. Atlantic Coast from South Carolina to Massachusetts by horseshoe crab
researchers, biomedical companies, and volunteer tagging programs. 

Over 8,000 horseshoe crabs have been recaptured, with  individual crabs
being reported up to 13 times and as long as seven years after release. One
quarter of all tagging (24.7%) and most recaptures (88.0%) occurred with
spawning horseshoe crabs while they were on the beach. Most recaptures are
reported by researchers and by the general public, followed by biomedical
companies, and commercial fishermen. 

Data from recaptures have indicated that there are several spawning
populations of horseshoe crabs along the Atlantic Coast. Groupings include
the southern Massachusetts coast and Rhode Island; New York coast and
Northern New Jersey; Delaware Bay;  Chesapeake Bay; and South Carolina. 

Directed studies using tagging information have indicated that horseshoe
crabs spawn multiple times in one season, and also have provided information
on spawning site fidelity and population size. Each tag is printed with a
unique identification number and a toll-free telephone number to report the
tag The online form to report horseshoe crabs has been available since 2005
and can be accessed through the USFWS Maryland Fishery Resources Office
website: www.fws.gov/northeast/marylandfisheries/crab.cfm. 

Data collected from recaptured crabs includes the status of the crab (alive,
dead, or unknown), the tag number, the date found or recaptured, the
method of recapture (hand, dredge, trawl, etc.), the disposition of the crab
(released or kept) and the location of recapture.
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Please lend a hand!
The Bays need friends. Become a
Friend of the Bays today!

Name

Address

City

State Zip

Phone

Email

~ Individual $30 ~ Family $50

~ Sustaining $100 ~ Supporting $250

~ Sponsor $500 ~ Patron $1,000

~ Yes! I’d like to Volunteer. Let’s talk.

Please make checks payable to: 
Center for the Inland Bays
39375 Inlet Road
Rehoboth, DE 19971 

302-226-8105  www.inlandbays.org

From left: Ed Lewandowski,
Executive Director of the CIB;
Jim Alderman, Restoration
Coordinator; E.J. Chalabala,
Wildlife Coordinator and other
staffers and interns tagging
crabs and recording data.
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A reward package is sent to those who report
finding tagged horseshoe crabs. It consists of
a letter describing the tagging program, a
certificate printed with the reporters name and
the release and recapture information for the
crab, fact sheets on horseshoe crabs and shore-
birds and a pewter horseshoe crab pin. Up to
900 reward packages are sent out each year.

Horseshoe Crab Facts and Figures
From www.beach-net.com/horseshoe/Bayhorsecrab.html

• Horseshoe crabs are not dangerous.
• A horseshoe crab's tail will not hurt you. The tail is used to
plow the crab through sand and muck, to act as a rudder,
and to right the crab when it gets turned over.

• The horseshoe crab's central mouth is surrounded by its
legs and is harmless.

• Horseshoe crabs have 2 compound eyes on the top of
their shells with a range of about 3 feet.

• Horseshoe crabs can swim upside down in the open
ocean using their dozen legs (most with claws) and a flap
hiding nearly 200 flattened gills to propel themselves.

• Horseshoe crabs feed mostly at night and burrow for
worms and mollusks. They will, however, feed at any time.

• Horseshoe crabs grow by molting and emerge 25 percent
larger with each molt. After 16 molts (usually between 9
and 12 years) they will be fully grown adults.

• The eggs are food for migratory shore birds that pass over
the Delaware Bay during the spring mating season.

• In the 1900s, horseshoe crabs were dried for use as
fertilizer and poultry food supplements.

• The medical profession uses an extract from the
horseshoe crab's blue, copper-based blood called lysate to
test the purity of medicines. Certain properties of the shell
have also been used to speed blood clotting and to make
absorbable sutures.

Learn more about horseshoe crabs on the web…
www.horseshoecrab.org/
www.ocean.udel.edu/horseshoecrab/
www.dnr.state.md.us/education/horseshoecrab/

Volunteers Needed to Assist with
Horseshoe Crab Research Project
The Center for the Inland Bays and the University of Delaware College of
Earth and Marine Sciences are partnering this spring to develop a volunteer
horseshoe crab counting program on the Inland Bays, modeled after the very
successful Delaware Bay program. 

Doug Miller, Associate Professor of Oceanography at the University of
Delaware College of Earth and Marine Sciences, is the lead investigator on the
project. “We plan to collect data at four locations on the Inland Bays; first, on
May 15 on the night of the full moon, and two weeks later at the New Moon
on June 3.” Each team will be led by a graduate student. Two to four volunteers
will be needed for each survey location. Interest volunteers are invited to
attend a planning meeting to learn about the project, be briefed on the survey
protocol, and sign up for one of the survey teams. If you would like to assist
with this project please email Sally Boswell at the Center for the Inland Bays at
outreach@inlandbays.org To learn more about horseshoe crab research survey
protocols go to the Sea Grant Marine Advisory Service, Unversity of Delaware
website at www.ocean.udel.edu/mas/bhall/hsccensus/index.html

Facts about Horseshoe Crabs
Tagged at James Farm
• 1,050 horseshoe crabs tagged at James

Farm by Center for the Inland Bays between
2002 and 2007 

• Of those tagged, 71 have been recaptured:
38 recaptured in Indian River Bay
22 recaptured in Delaware Bay
6 recaptured on DE's Atlantic coast
4 recaptured on MD's Atlantic coast
1 recaptured on VA's Atlantic coast

Recapture range (south and north)

• Atlantic Ocean, Assateague Island,
Chincoteague, VA Delaware Bay,
Thompsons Beach, Heislerville, NJ

• Crabs from the Indian River Bay have been
seen spawning in the Delaware Bay and
along the Delaware Atlantic coast in the
following spawning seasons after tagging.

• Some crabs tagged in Delaware Bay have
been recaptured in the Inland Bays

• 100 tagged crabs have been recaptured in
Indian River Bay:

38 were tagged in Indian River Bay
32 tagged in Delaware Bay
18 tagged in the Atlantic Ocean, MD
12 tagged in the Atlantic Ocean, VA

Wednesday, May 14
Horseshoe Crab Survey
Planning Meeting
Center for the Inland Bays

Monday, May 19, Full Moon
Horseshoe Crab Survey
7 - 11 p.m.
Meeting location TBA

Tuesday, June 3, New Moon
Horseshoe Crab Survey
7 - 11 p.m.
Meeting location TBA

Survey Sites
Indian River Bay
• James Farm Ecological Preserve
• Ellis Pt. (near Holts Landing)
• Cripple Creek

Rehoboth Bay
• Camp Arrowhead 

Males, two-thirds the size of females, cluster along the
water's edge as the females arrive. With glove-like claws
on its first pair of legs, the male hangs on to the female's
shell and is pulled up the beach to the high tide line.

Each spring during the high tides of
the new and full moons, thousands of
horseshoe crabs descend on the
Delaware Bay shoreline to spawn.
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Please join us!

Presentation on Native Plants for the
Inland Bays Watershed
Thursday, April 24
7 p.m.
Good Earth Market

Rt. 26, 4 1/2 mile west of
Bethany Beach, just west of
the Rt. 17 intersection. Free
of charge. For more infor-
mation call Sally Boswell 
226-8105 

Planting Day! Indian River High
School Schoolyard Habitat
Tuesday, April 29
8:30 a.m.
Indian River High School

Armory Rd. in Dagsboro.
If you would like to
volunteer, call Sally
Boswell at 226-8105. 

4th Annual Gardening for the Bays
Native Plant Sale
Saturday, May 3
9 a.m. until 1 p.m.
James Farm Ecological
Preserve

Cedar Neck Road, Ocean
View. Shady gardens,
sunny yards, windswept places or boggy spots,
there will be plants for every garden. 

302-226-8105

www.inlandbays.org

Planting Day! 
E. Millsboro Elementary School
Tuesday, June 3
8:30 a.m.
E. Millsboro Elementary
School

29346 Iron Branch Rd.,
Millsboro. If you would
like to volunteer, call Sally Boswell at 226-8105. 

8th Annual Governor's Wade In
Saturday, June 14
11 a.m.
Tower Road, Bay side

DE Seashore State Park.
Put on your white
sneakers and wade in with the Governor! 

4th Annual Inland Bays Clean Up
Saturday, June 21

Watch our website for
details!

Decked Out!
Thursday, July 31

Watch our website for
details!

Paddlin’ for the Bays
Saturday, August 16
Bayfront at Rehoboth
Camp Arrowhead Road

Watch our website for
details!

Upcoming
Events for
2008
For up to date
information on CIB
events go to our
website at:
www.inlandbays.org


