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in 1966, it sou
academic power of th
universities to accel

duced important results for Delaware, ranging from the
development in our early years of surgical sutures and
other medical products from the chitin in blue crab shells,
to the recent establishment in Lewes of Composite High
Pressure Technologies, Inc., which grew from a Sea Grant
project on wave energy to a high- technology company |
that has created the DELPUMP for use in mining, manu-
facturing, water purification, and other operations. |

During the past year, as part of our biennial proposal i
process, Delaware Sea Grant underwent rigorous review
by a federal panel of coastal experts. The result wasa |
project award of more than $2 million over the next |
two years, which is supporting 15 new research pro;ccts
in marine biotechnology, coastal engineering, environ- |
mental studies, seafood science and technology, and
marine policy; the hands-on training of graduate students;
and public service efforts by the Marine Advisory Service
and Marine Communications staff targeted to provide |
thousands of Delawareans with timely, useful information
on subjects ranging from aquaculture to ecotourism. |

Recently, Delaware Sea Grant received notification |
of an additional $300,000 award from the National Sea |
Grant College Program over the next three years. We suc-
cessfully competed against 28 other Sea Grant programs
in the nation to garner this funding for new, mterdlsapll-
nary initiatives in coastal ecosystems health that will key |
on the development and practical application of satellite |
technology to pressing resource management issues in
the Delaware River and Bay, and Delaware’s Inland Bays,

This report highlights selected accomplishments made |
by our scientists, students, and outreach staff during the |
past year. As we set our course at a time in our history as |
dynamic as the sea itself, we will continue to address coastal
challenges and opportunities that will bring real benefits to
Delaware, its environment, citizens, and economy.

Dr. Carolyn A. Tlloroughgooc%l

Divector, Sea Grant College Program
Dean, Graduate College of Marvine Studies
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Shoring Up the Coast

Knowing more about how waves behave can help us
predict — and cope with— shifting shovelines.

ife is a beach,” the T-shirt pro-

claims, acknowledging the pleasure

and relaxation most of us associate
with the shore. For coastal managers,
however, the slogan is a statement of
their livelihood, as they play a tug of
war with wind, wave, and tide to keep
wide, sandy beaches in place.

According to Robert Henry, who

oversees the Shoreline and Waterway
Management Section of the Delaware
Department of Natural Resources and
Environmental Control, Delaware
spends an average of $1 million per
year on beach nourishment, in which
sand offshore is pumped back onto
eroded beaches. Last year, Henry says,
the budget was unusually high —
$2.8 million—due to several long-
planned replenishment operations at
Dewey Beach, Bethany Beach, South
Bethany Beach, and Fenwick Island.

As the cost to maintain our beaches
climbs into the future, in response to ma-
jor storms as well as sea-level rise of now
about a foot per century, beach managers
increasingly will need long-term models
of the shoreline to assist them in deter-
mining whether to replenish the beach,
build structures like offshore breakwaters
to protect it, plan a strategic retreat, or
simply let nature take its course.

At the University of Delaware’s
Center for Applied Coastal
Research, coastal engineers
Tony Dalrymple, Jim
Kirby, Nobuhisa
Kobayashi, 1b
Svendsen,
and

their students are working to develop
computer models that can eventually
help us predict the behavior of the
shoreline under a variety of situations
and time scales.

But determining how the coastline
will behave under any scenario requires
an understanding of the many forces
that impact the beach, including break-
ing waves, wind, tidal currents, and
sca-level rise, which all must be ana-
lyzed, quantified, and verified in order
to build accurate models.

Currently, the coastal engineering
group is making steady progress in the
development of computer models that
numerically represent wave behavior in
both the open sea and near shore.
Using devices such as the directional
wave basin, a 66-foot-long, 66-foot-
wide, and 3.3-foot-deep apparatus
cquipped with 34 wave-generating
paddles, the team can simulate the
coastal sea and apply the principles of
physics and mathematics to convert
wave action into useful coastal planning
and design tools.

For example, the group’s popular
Refraction/Diffraction (REF /DIF)
model can show how waves behave
near harbors, inlets, and islands.

Coastal engineers and

managers input into
the model their local
bathymetry, or
ocean depth, the
range of the
wave field of
interest,

and

Lefi:
Natural
Sforees keep
shorelines in

Right: Sea Grant
coastal engineer Jim

of waves in n Florida
harbor using the REF/DIF

REE/DIF model.

I

perpetual inotion.

Kirby studics the belavior

computer model. Shown below is o
one-dimensional view, looking down on
the sea, of the wave profile vevealed by the

The focal point

of Delmware’s beach
replentshment efforts is the
ligh-tourism corridor from
Rehoboth Beach to Femwick Island.
In 1994, the state spent $2.8 million
on major venourishiment projects here,
which are condicted by the Shoveline
and Waterway Management Section of the
Department of Natural Resources and
Environmental Control. Delawaie’s beaches
attract more than 2 million visitors each year.
In a vecent Sea Grant survey of 562 beach
pisitors, 79% said they wonld be willing to con-
tribute to an anunal beacl protection fiund.

Graduate

student
Arun Chawla
simulates the
mteraction of
waves and cur-
rents near the
shoreline in o
wave tank at
the Ocean
Engineering
Labl in the
University of
Delaware
Center for
Applicd Coastal
Research.

several other parameters, and the com-
puter produces a color profile of local
wave conditions, The model can be used
to determine, for example, what changes
in wave height might occur if' a new
channel were dredged near the harbor,
helping firms to test structures or strate-
gics before they are implemented. This
helpful tool is being used by coastal
engineering firms and government agen-
cies in the United States and abroad.

While the complex nature of coastal
processes requires patient scientific
unraveling, the ultimate goal of Dela-
ware Sea Grant coastal engineers is to
keep building their knowledge of coastal
processes, force by force, to develop a
predictive model that can show how the
shoreline will evolve over time—critical
information for coastal managers facing
tough, costly decisions about future ero-
sion control and for citizens who live
and play near the water’s edge.



Growing the Plants of Promise

Genetically engineered plants may belp transform
wasteland into farmland in the future.

alt—the residual product of long-
term irrigation and overfertiliza-
tion—is taking its toll on the
world’s arable land. In the United
States alone, nearly 13 million acres of
irrigated land have been damaged by
salinization, thwarting the growth of
corn, wheat, and other important crops.
For example, many premiere agricul-
tural arcas, such as California’s San
Joaquin Valley, have severe salt prob-
lems. And even in some coastal states,
including, Delaware, where annual
rainfall is high, at about 40 inches,
salt problems have developed
in agricultural land due to
sea-level rise and salt-
water intrusion.
Coastal fields
that have
been

farmed for more than a century are
now subject to flooding with cstuarine
water during storms and will no
longer support traditional crops.
However, some plants thrive in
saline conditions, and we need look no
further than the salt marshes along the
Delaware coast to find them.
Salt-meadow hay, smooth cord grass,
and other marsh plants, called halophyees,
have the unique ability to tolerate salt.
Botanists Jack Gallagher and Denise
Seliskar of the Halophyte Biotechnology
Center at the University of Delaware
Graduate College of Marine Studies are
working to understand this complex
trait in their quest to develop plants
capable of restoring salty land to
its former productivity.

The Sea Grant
researchers are
addressing the
development of
salt-tolerant
crops from two
directions. The
first is to turn

salt-marsh plants into food and forage
crops. Through a decade of research
using tissue-culture techniques to
genctically select halophyte varieties that
have high nutritional value and taste (see
photos), the scientists have developed
halophyte hay, grain, and vegetable
crops, which are now being tested in
China, Egypt, Isracl, Pakistan, Thailand,
and the United States in Delaware.

The scientists also are using, genetic
engineering to improve halophytes for
crop use. Specifically, they are incorpo-
rating a gene for cold tolerance into

vlu the Halophyte Biotechnology Center at
the University of Delaware Graduate College
of Marine Studies in Lewes, botanist
Denise Seliskar examines one of
dozens of beakers containing salt-
marsh plant cells. The shaker
table kl.‘t‘ﬂ.l' the cells .b'f(.\'pt‘l.'rft‘lf
in growth medinm. Each cell
mixture will be transferred
to a test tube where it will
Sorne a callus, @ mass of
undifferentioted plant tissue
Sfrom whicl many new
plants can be grown. Siuch
tissue-culture techniques
belp “speed up” noture to
produce many plants with
many different genetic
characteristics, nceelerating
scientists” work to select
Planes with desirable
traits such as igh
seedling vigor. Many
of the salt-marsh
plants surround-
ing graduate
student Antonin
Witje in the
halophyte green- ;
house (above)
have been
regencrated
wusingy this '
techniqute.




one species so that it can be grown in
cold climates as grain. The DNA from
another organism is transferred to the
halophyte by firing small DNA-coated
particles into the cells with a device
similar in concept to a BB gun or by
using a nonvirulent strain of a plant
discasc-causing bacteria as a carrier.
Approaching the development of
salt-tolerant crops from another direc-
tion, the rescarchers are working to
understand the complex mechanisms of
salt tolerance in halophytes so that this
unique ability can be infused into tradi-
tional crops like corn and wheat, en-
abling us to realize an clusive dream for
agriculture in saline arcas worldwide.
Currently, the Sea Grant research
team is comparing two common marsh
species— salt-meadow hay, a relative of
maize and other crops, and scashore
mallow, a relative of cotton and okra.
Sale-meadow hay has salt glands that
help it excrete sodium as it takes in sca-
water, while seashore mallow, a species
without salt glands, appears to contain a
sodium exclusion mechanism in its roots.
By studying these plants at various levels
of organization— from cells, to roots
and shoots, to whole plants — the scien-
tists will lay the groundwork for isolating
salt-tolerance genes, a critical goal if we
are to regain growing arcas lost to salt.

mmerse a sample of stainless steel in any

untreated fresh or seawater and within

hours, it may be covered with bacteria
that can set off a chemical chain of events
ending in metallurgical disaster: rust.

Stephen Dexter (above), a corrosion
engineer at the University of Delaware
Graduate College of Marine Studies, is
one of only a few scientists in the world
who are examining bacteria’s influence
on corrosion for the benefit of industries
and agencies ranging from steel manufac-
turers to the U.S. Navy.

His current project is to determine if
bacteria cause the rapid corrosion that
oceurs at stainless steel welds. For exam-
ple, when a new stainless steel tank or
piping system is filled with fresh water to

Stopping the Zebra Mussel in Its Tracks

he zebra mussel, Dreissena polymorpha (right), a tiny

black-and-white striped shellfish native to Eurasia, was

discovered in North American waters in July 1988, in
Lake St. Clair, near Detroit, Michigan. It is believed to
have “hitched a ride” to the United States in the ballast
water of Eurasian tankers bound for the Great Lakes.

eftorts, and by

reproducing abun-
dantly and feeding
extensively on the

test for leaks before
being placed into ser-
vice, discrete biodeposits
form along the steel welds
if the water is not removed
within a few days. Stainless
steels ordinarily are considered to
be resistant to corrosion in low-
salinity waters, but under the bacterial
deposits at the welded sites will be small
pits, or pinholes, that open into vast cavi-
ties where the tank or pipe has been rav-
aged by rust.

In finding out whether bacteria initi-
ate the corrosion attack or if these
microbes simply at-
tach and grow after
rusting has begun,
Dexter will gain
needed data in ad-
vancing our knowl-
edge of one of the
most troubling forms
of corrosion and how
we can control it.
Currently, corrosion
costs the United
States an estimated
5150 billion per year.

A Metals in
water nuy be-
come home to
bacterin like
these, which can
speed up rusting.

food supply needed by native fish, the impact of which is
not yet fully understood.

Like the Mediterranean fruit fly, the sea lamprey, and
many other exotic, or non-native, species before it, the
zebra mussel soon proved it could cause considerable
damage—Dy using its glue-producing foot to attach itself
to nearly anything in fresh water, from intake pipes at
power companies to boat engines, leading to costly control

The zebra mussel now inhabits 20 U.S, states and two
Canadian provinces, and although it has not yet reached
Delaware and many of the Mid-Atlantic states, a major
outreach program supported by the National Sea Grant
College Program is under way here to increase public
awareness of the threat.

Throughout the National Sea Grant College network,
research also is under way to learn more about the zebra
mussel’s biology and physiology, and its control. At Dela-
ware Sea Grant, marine biochemist J. Herbert Waite
(shown at left with graduate student Nicole Eddington)
is working to determine the chemical and genetic com-
position of the adhesive the zebra mussel generates to
attach itself to objects under water. This research on “mus-
sel glue” may lead to development of a chemical control
aimed specifically at the zebra mussel, as well as provide the
chemical recipe needed to create a synthetic adhesive with
valuable applications in medicine and dentistry, such as
repairing torn corneas and attaching crowns and dentures.



How do trace metals ent
@and what do they do on

arine scientist Sheila Moore has

just finished processing the last

trace metal sample of the day in
the high-tech “clean lab™ at the
University of Delaware’s Lammot du
Pont Laboratory and delivers the analy-
sis to Sca Grant project leader Tom
Church. The lead concentration in this
sample of water from upper Delaware
Bay is 0.5 parts per billion. While the
amount may seem infinitesimal, in the
realm of trace metals, tiny amounts can
have a significant impact on aquatic life.

Trace metals are important because
they can be both essential for all life
and harmful when introduced by
humans to the natural aquatic environ-
ment in unnatural amounts. For the
past decade, chemist Tom Church and
his research team have been working to
determine where the trace metals in the
Delaware Estuary come from, what
happens to them once they enter the
estuary, and what risks or problems
these metals may pose for estuarine life
as well as local citizens.
“Generally speaking, if the amount

of sunlight is adequate, then the quan-
tity of some major or minor nutrient

will always limit how much algal
growth, or primary productivity,
occurs in natural waters,” Church says.
“However, when people are present and
using such waters to dispose of trace
metals that have been concentrated dur-
ing ore refinement or the manufacture
of metal products, for example, it’s just
as likely that a toxic metal is limiting
plant growth. It doesn’t take much
metal disposal in
coastal waters and estu-
arics to have an adverse
cffect on marine life,”
he explains, “because
toxicity can occur at
very low levels— say,
onc millionth of a gram
of metal per liter of
water. That’s roughly
equivalent to a grain of
sand in an Olvmpic-
sized swimming pool.”
Church and his
associate Joe Scudlark
have revealed that
compared to other
estuaries on the East
Coast, the Delaware

2

Estuary has among the highest con-
centrations of trace merals. They have
determined that the chief inputs in the
estuary are from three major sources:
the Delaware River, which carries trace
metals from past and present industrial
activities in the vast watershed and
from other sources; precipitation; and
salt marshes, which continually under-
go active sulfur and metal cycling,.

Developing o tool to

help scientists easily
determine the chemicnl
Sform, or species, of dron and
other trace elements in sedi-
ments is @ major goal of
chemist George Luther's
Sea Grant research. He 1s
perfecting a unique micro-
electrode that can be in-
serted into the sediments of
a salt marsh, harbor, or bay
to quickly measure o niin-
ber of bighly reactive metals
and chemicals at the sne
time. The environmental
monitoring tool has at-
tracted the attention of
seientists in the United
Stares and abroad.

A!mosi:
Tran'f

@

Marshiin



Dressed like surgeons in the garb required

Sfor work in the trace metals lnb, or “clean
Inb,” chemist Tom Church and marine scientist
Sheila Moore observe the atomic absorption spec-
trophotoneter as it analyzes the concentration
of lead found in o sample of Delmware Bay sea-
water. Chureh and bis staff bave developed Inb
procedures that wmay be described as “wltra-
clean” because they belp eliminate extrancons
sources of trace metals that may contaminate
environmental samples,

Precipitation

» <= River Input

Turbidity
™ Maximum J
Geochemical Processes

i Biochemical
Processes

Trace metals ave small quantities of ele-

ments like iron or lead that enter our
warterways throwgl a number of sources and
processes. This diagram depicts the majoy in-
patts aad outputs of trace metals in the Dela-
waie Estuary and the processes that influence
thetr bebavior.

Yet once trace metals enter the Dela-
ware Estuary, where do they go?
Through data gathered on a series of
research cruises over the past two de-
cades, the Sca Grant rescarchers have
developed a behavioral portrait of seven
key metals: cadmium, cobalt, copper,
iron, manganese, nickel, lead, and zinc.

Once they enter the estuary, the
highly reactive dissolved iron, mangan-
ese, and cobalt tend to be quickly
converted to particles and settle out
into sediments, while cadmium, copper,
nickel, lead, and zinc— deemed more
“conservative” in behavior than the
others—are taken up and used by algae
and other marine life and eventually are
cxp(n‘tcd to coastal waters.

“The Delaware Estuary appears to be
well buffered for many toxic trace metals
thanks to organic complexing agents
believed to be of salt-marsh origin,”
Church says. “Thus, the alteration of
wetlands should be considered with cau-
ton. In addition to disturbing these
complexing agents, the dredging or
filling of salt marshes may remobilize
their vast stores of sequestered trace

The Age of Ecotourism

Can nature tourism thrive without
havming the envivonment?

hile the word “ecotour”
may formerly have con-
jured up images of the
Galapagos Islands, Great Barrier
Reef, Antarctica, and other
exotic destinations, today in
the United States, more and
more travelers are staying closer
to home to get away from it
all and get back to nature.

Home to one of the
world’s major staging areas
for migratory shorebirds, vast

marshes, two national
wildlife refuges, 11 state
parks, and 260 miles of
ocean and bay coastline,

Delaware offers a range of ecotourism activities ranging from

bird-watching to canocing. But can this new industry boost the

cconomy without harming the natural amenities that sustain it?

A Sea Grant Marine Advisory Service
speciadist Jim Fall (right) discusses marvket-
ing techniques with John Hall, operator of
Rehoboth Bay Shuttle Charters. Hall offers
a Classroom by the Sea Program to educate
people of all ages about marine life.

“The defining qualities of ecotourism are sustainability, conser-
vation, respect for natural and cultural resources, learning, apprecia-
tion, and responsibility,” says Sea Grant Marine Advisory Service
specialist Jim Falk. “Ecotourism secks to enhance the economic

development of less developed areas not just by pumping tour

dollars into the economy, but by helping local residents generate

5 their own income as incentive to

prcservc ﬂﬂtl.ll'ﬂ.l FesSOLrces. In
essence, ecotourism seeks to
build a bridge between environ-
mental stewardship and eco-
nomic development.”

This past November in
Dewey Beach, Falk organized
the first ecotourism conference
in Delaware in conjunction
with the Division of Parks and
cosponsored by Sew Grant,  Recreation in the Department
on November 16, 1994. _of Natural Resources and

Envnromncntal Control the Sussex Cou.nty Convention

metals, which
could be harmful
to marine life.”

In new Sca
Grant rescarch,
Church and Scud-
lark are initiating a
detailed investiga-
tion in the Delaware
Estuary of mercury,
a trace metal that
poses a human health
risk through the con-
sumption of contami-
nated fish. Mercury has
unique sources and
biogeochemical behav-
ior and requires highly
specialized sampling
and analysis techniques.
This study will provide
some of the first informa-
tion on the sources and
ecological fate of mercury
in Delaware Bay and
coastal waters.

A Nearty 200 people
participated in Delamware’s
first ecotonvisin conference,

6




A Young Career
of Distinction

ca Grant scientist Xiao-Hai Yan

(below), associate professor of

applied ocean science at the
University of Delaware Graduate
College of Marine Studies, was one
of only 30 faculty nationwide to be
selected for the prestigious 1994
Presidential Faculty Fellow Award.
Through this award, the president of
the United States recognizes early in
their academic careers the scholar-
ship and leadership of some of the
nation’s most outstanding science
and engineering faculty.

Yan has
used satel-
lite remote
sensing
technology
to provide
significant
new insights
into ocean
dynamics.
For exam-
ple, he was
the first to
show how
satellite data
of the
. ocean’s sur-
tace could be used to study phenomena
beneath it, such as the depth of the
ocean’s mixed layer, the upper layer of
water that is uniform in temperature
and composition due to mixing by
surface winds. Mixed-layer depth is of
importance to many scientists, includ-
ing marine biologists studying the
growth of algae.

In 1992, Yan and his colleagues
conducted a remote sensing study of
the western Pacific warm pool, a large
body of unusually warm water be-
lieved to be the spawning ground of
the climate disturbance El Nino, that
was the first to confirm from space a
definitive link between ocean surface
temperature and a global climate
trend. It attracted the attention of the
national and international scientific
community as well as the media.

Currently, in Sea Grant research,
Yan is working with colleague Vic
Klemas to develop satellite feature
recognition and tracking techniques
that can be used to monitor the
health of Delaware Bay and other
coastal waters.

Enhancing Seafood Safety

Food scientists ave putting the pressuve on bacterin.

hile many

Americans

love seafood—
in 1993, we con-
sumed an average
of 15 pounds per
capita, scafood
safety and handling
concerns have been
on the minds of
many consumers
lately due to several
media reports.

The U.S. Food
and Drug Admini-
straton’s Office
of Scatood assures
consumers that
the seafood supply
is safc and whole-
some. The most
common scafood-
borne illnesses are

caused by a combi- A Seafood specialist Dovis Hicks and food sci-
entist Dallas Hoover prepave fish and shell-
[ish seples for bigh-pressure pasteurization.

nation of bacteria
normally present
in the environment
and food-handling errors.

To address these problems, Dallas
Hoover, a food scientist in the Univer-
sity of Delaware’s College of Agricul-
tural Sciences, and Doris Hicks,
seafood specialist for the Sea Grant
Marine Advisory Service, have been
exploring the use of high pressure to
pasteurize seafood. Their goal is to
increase the safety of seafood while
maintaining its fresh flavor and texture.

Hoover has been conducting pressure
research on foods at Delaware since
1984, yet industry interest in this food
processing method has been limited until
recently, when activitics in Europe and
Japan led to new commercial efforts.

In 1991, the Meidi-Ya Food Factory
Company of Japan launched production
of high-pressure preserved fruit jams
that were reported by sensory panels to
have superior color, texture, and flavor
compared to heat-processed controls.

In their laboratory research, Hoover
and Hicks have been experimenting with
high-pressure pasteurization of crab meat
and oysters. In recent taste tests, trained
judges found no significant difference
between ready-to-eat untreated crab
meat and crab meat pressure treated at

3,400 atmospheres
(the equivalent of
about 50,000
pounds per squarc
inch) for 20 min-
utes at 25° C.

This same high-
pressure treatment
also enhanced
the shelf life of
shucked oyster
meat and inacti-
vated a dangerous
pathogen that may
occur in oysters:
Vibrio para-
haewolyticus.

The scientists
are now exploring
the use of high-
pressure treatment
for other seafood
processing applica-
tions, ranging from
inactivating para-
sites in finfish to
destroying patho-
gens in smoked
scafood and improving the rexture of
squid to enhance preparation and con-
sumer acceptability.

An outreach publication to share the
Sea Grant research results with industrics
and government agencies is now in
development. Several companies already
have contacted Hoover regarding possi-
ble collaborative studies, including Kraft
General Foods, R.W. Frockie, Inc., and
the Delmarva Poultry Industry.

A Blue crabs are Delaware’s most valuable
shellfish carch. Accovding to the Shellfish
Section of the Delnware Department of Na-
turald Resowrces and Environmental Con-
trol, in 1994, commercial crabbers in the
state canght 123,351 bushels of blue crabs,
which is just over 5.9 million pounds. The
catch was valued at nearly S£.2 million.



marine p()hcv at the Um\mr‘nty of
Delaware Graduate College of
Marine Studies, have been selected
for the 1995 National Sea Grant
Federal Fellows Program. Endorsed
by the U.S. Congress, this competi-
tive program matches highly qualified
graduate students with host agencies
in the legislative and executive branches
of the federal government, providing
them with a unique, vear-long educa-
tional experience.
De Fontaubert is working for the
Senate Foreign Relations Committee,
where her first assignments have included
assisting with preparations for ratification of
the United Nations Convention on the Law
of the Sea and joining the U.S. delegation to
the United Nations Conference on Strad-
dling and Highly Migratory Fish Stocks. A
native of France, she has master’s degrees in
law from Université Paris Assas, in management
and international business law from Université
Paris Dauphine, and in sca-use law, economics,

and policy from the London School of Econ- A

omics and Political Science. Her interests are in
coastal management as a means to achieve sustain
able development and in international assistance
and exchange programs.

Metzner 1s working for the Senate Com-
mittee on Commerce, Science and Transpor-
tation, where her first projects have included .

assisting with preparations for reauthorization of
the Magnuson Fishery Conservation and Man-
agement Act and the Coast Guard Act. The
Wilmington native has a bachelor’s degree in
biology from Princeton University and a mas-
ter’s degree in economics from the University
of Delaware. Her interests are in fisheries |
policy and management, including the use of
individual transferable quotas (ITQs) as an
alternative to traditional management tools.

Each of the nation’s 29 Sea Grant pro-
grams may nominate up to four students to
this national program. Of the 57 nominated =
for this year’s class, 25 were selected.
Delaware Sea Grant is one of seven
programs to be represented by more
than one fellow.

As 1995 National
Sea Grant Federal
Fellows, Charlotte de
Fontaubert (seated) nnd
Rebecen Metzner, Ph.D.
candidates in marvine
policy nt the University
of Delgware Graduate
College of Murine
Studies, will gain n
bivd s-eye view of the
political process on
Capirol Hill.

In the Interactive >
Television (ITV)
classroom, Bilinna
Cicin-Snin, co-director
of the Center for the
Stuely of Marine Policy,
leads ber students in
Newark— and 90 miles
away at the Lewes
canepus — it @ discus-
sion of constal manage-
ment theory.

A Whole New Way of
Looking at the Ocean

he old saying that “the whole is

greater than the sum of its parts”

has special meaning for Biliana
Cicin-Sain and Robert Knecht, co-direc-
tors of the University of Delaware’s
Center for the Study of Marine Policy.
Their Sea Grant research has focused on
bringing a more holistic approach to
how we manage the occan than the
resource-by-resource method that typi-
fies ocean governance today.

“Although the United States has
many laws dealing with the occan, they
are largely single-purpose in nature—
only addressing single resources or
issucs such as fisheries or oil, with little
consideration of the effects of one use
on other uses,” says Cicin-Sain. “In
general, the present system does not
offer an integrated strategy, or vision,
for the protection, enhancement, and
use of our ocean resources.”

To advance a more integrated man-
agement approach, Cicin-Sain and
Knecht have formed the “Ocecan Gov-
crnance Study Group,” a pancl of 37
national and international policy experts
who are engaging interest in the strategy
from federal, regional, and state coastal
managers. The Delaware Sea Grant
policy team has also developed a frame-
work for integrated coastal management
that recently was presented to the
Marine Board of the Natonal Research
Council. Currently, the team is working
on a book on integrated ocean manage-
ment for the United Nations that will
be distributed to coastal managers
around the world.




w Putting Scien

Outreach staff provide technic

he University of Delaware Sen Grant
Marine Advisory Service (MAS) and
Marine Communications staffs put
Sea Grant to work for the public, by apply-
ingy scientific expertise to constal problems
and opportunities in cost-cffective, innova-
tive ways; educating students of all ages nbout
the environment; and providing citizens
with timely, objective information.

From their base at the University of
Delaware Graduate College of Marine
Studies in Lewes, the six-member Sea
Grant Marine Advisory Service (MAS)
travels the state to foster the wise use,
conservation, and development of
Delaware’s coastal resources by provid-
ing objective, research-based informa-
tion to a broad range of residents, from
schoolteachers to fish farmers.

Marine biologist Kent Price directs
the staff’s activides and conducts a vari-
ety of research initiatives in support of
the program. During the past five years,
he coordinated the Scientific and Tech-
nical Advisory Committee of the Inland Bays
Estuary Program, which examined such complex

4 Meet the Sea Grant Marine Advisory Service! Clockwise from
top: Kent Price, MAS divector, examines seweed in the
Inland Bays in veseaveh to determine the importance of these plaats
as a_food source for fish. & Joe Farrell (left) marine vesonree managye-
nient speciatist, watches ns Rehoboth Beach vesident Lavry Wonderlin
tests the dissolved oxygen level in a seawater smnple taken fiom
Rehoboth Bay. ¢ Doris Hicks, seafood specialist, conducts both applicd
rveseareh projects and public outreach progroons to promote the safe use
and bandling of seafood. & John Ewart, aguaculture specialist, mea-
sures the growth of havd clams he vecently planted in a local stock
enhancement project. & Jim Falle (left), marine recrention and tourism
specialist, shows boater Joe DeCorimnis, at the Summit North Marina, a
monitoring device to detect zebra smussel lnrvae in locnl waters. & Bill
Hall, marine education specialist, oversees an experiment to determine
water-flow rate, as a judge for the 1995 Delaware Science Olvinpind,

Communication— The Vital Link Between |

SeaTalk radio servies, and videos
072 topics from marine caieeys o

The Marine Communications
Office plays a critical vole in

extending Sea Grant reseavch
rvesults and providing timely
educational and information
services to andiences in need.
Coordinators Tracey Bryant and
Pamela Donnelly, with marine
outreach specinlist Beth Chajes,
and art director David Barvczak,
develop a variety of award-
winning publications, the

9

water-quality monitoring.

Zebra Mussel Decal Puts Boaters

on Alert. The zebra mussel is a
tiny freshwater shellfish that causes
a host of costly problems (see page
4). In conjunction with the Depart-
ment of Natural Resources and
Environmental Control, Delaware
Sea Grant recently produced a free
decal for boaters and anglers that



ce to Work for the Public

problems as pollution,
crosion, and habitat loss
in Rehoboth, Indian
River, and Little Assa-
woman bays—Delaware’s
Inland Bays. This past
autumn, Price was
elected Chairman of the
Board of the new Dela-
ware Center for the In-
land Bays, which was
established by the Gen-
eral Assembly to oversee
and facilitate the imple-
mentation of a long-term
approach for the wise use
and enhancement of the
Inland Bays watershed.
As MAS marine resource manage-
ment specialist, Joe Farrell addresses a
variety of initiatives related to coastal
water quality and sustainable develop-
ment, fishing vessel safety, and contlict
resolution. The Inland Bays Citizen
Monitoring Program, which he man-
ages, is now in its fourth year of opera-
tion. Through this program, 40
volunteers of all ages and backgrounds
are taking and testing water samples on
a regular basis at locations along the
Inland Bays. The data are being used
by resource managers to build a water-
quality data base for the watershed and
by the state Office of Shellfish and
Recreational Waters to determine arcas
safe for shellfish harvesting. The citizen
monitors recently began a new project
with the town of South Bethany to
assess the water quality of local lagoons.
As MAS seafood specialist, Doris
Hicks works to improve scafood safety
through rescarch on high-pressure pas-
teurization (see page 7), training pro-

A Eighty waternien hit the pool
i thetr swrvival suits in this sea
safety and survival training pro-
gram sponsored by Sea Grant and
AT last year:

al assistance, mavine education, and timely information.

grams on safe handling
practices for industry,
and safety and nutrition
seminars for educators
and consumers. One of
her major initiatives 1s
to help commercial fish-
ermen, fish farmers, and
seafood wholesalers and
retailers implement the
U.S. Food and Drug
Administration’s manda-
tory scatood inspection
program, which is based
on the Hazard Analysis
Critical Control Point
(HACCP) system, with
its preventive controls to ensure the
safety of U.S. scafood.

To aid fish farmers, MAS aquaculture
specialist John Ewart provides technical
advice, operates the Delaware Aquacul-
ture Resource Center—which served
more than 1,000 people last yvear—and
conducts field projects in finfish and
shellfish culture. Currently, he is assess-
ing the technical feasibility of hard-clam
stock enhancement as a management
tool for Delaware’s Inland Bays. Popula-
tions of the hard clam (Mercenaria mer-
cenarin) have been static or in decline
in the bays due to pollution, fishing,
and other factors. Small-scale field
plantings of sced clams have proven
successful. During the next year, Ewart
will conduct a larger, pilot-scale plant-
ing of 50,000 clams in Rehoboth Bay.

Many business and economic develop-
ment issues in Delaware have ties to the
coastal tourism and recreation industrics,
as Jim Falk, MAS marine recreation and
tourism specialist, well knows. In addi-
tion to spearheading efforts to bring state

attention to ecotourism planning during
the past year (see page 6), Falk provided
local marina operators and resource man-
agers with the local satellite link to the
21st National Technical Conference on
Docks and Marinas and developed several
seminars on marketing and advertising
for scasonal businesses in conjunction
with the university’s Small Business De-
velopment Center and the Sussex County
Conventon and Tourism Commission.
Every year, MAS marine education
specialist Bill Ha\li teaches 500 Delaware
cducators about marine and aquatic sci-
ences, and every year those teachers pass
on their knowledge to our leaders of
tomorrow —some 75,000 middle school
students (grades 4-8). Hall also develops
curriculum tools that range from hands-
on activities in water education to
popular bulletins on marine life that
arc used extensively by schoolteachers
in Delaware and throughout the region,
by the Smithsonian Institution and
other agencies, and by the general
public. He also recently helped design
the Frameworks document that will
serve as the basis for the state’s K-12
cnvironmental science curriculum.

Sea Grant Goes on Line

ou can take a “quick tour”

of University of Delaware

Sea Grant research and
outreach, find out how to par-
ticipate in coastal stewardship
activities, view our latest pub-
lications catalog—and place

your order electronically with
us— by visiting us at this ad-
dress on your next trip on the
Information Superhighway:
World Wide Web
http: //www.udel.edu/
cms/seagrant.html

See you soon!

call Marine Communications at '8'0_2)
831-8083, or if you have aceess to
the Internet, check out our electronic
catalog at the address in the sidebar
above. Catalog orders for free publi-
cations may be placed electronically
av MarineCom@nivs.udel.edu. '
Newsletter Wins International
Award. The University of Delaware

‘ Stay Tuned to SeaTalk! Now in
its twentieth year, our Sealalk
radio public service announcement
series provides quick tips on topics
ranging from seafood nutrition to
boating safety. The series is broad-
cast on 40 stations in the Mid-
Atlantic region, with an estimated
audience of 11 million.

ea Grant and You

lists preventive steps to keep the
zebra mussel out of Delaware
waters. To order your copy, please
call Marine Communications at
(302) 831-8083.
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tially threatening
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inancial Report

July 1, 1994 — June 30, 1995

1995 Sea Grant Advisory Council

S

Mr. William J. Miller, Jr.

Chairman

Program Area State Funds Ot]f‘(flfji&;llltcsliillg pon: Stevenit Amick MECanyibeRatiersan

Mr. Scott Beck Dr. Bernard R. Petrosky
Marine Biotechnology 25,253 157,795 Mr. Jerry Blakeslee Mr. Walter Picher
Coastal Processes/Engincering 36,506 163,073 Mr. John M. Burris Ms. Grace Pierce-Beck
Environmental Studies 32.704 177,967 Hon. V. George Carey Hon. Donna Reed
Fisheries 8,905 89,872 Ms. Sarah Cooksey Mr. John Schneider
Seafood Science /Technology 12,779 32,505 Hon.Richard S.Cordrey  Hon. John R. Schroeder
P()liqr Studies 22.824 109,827 Mr. Robert W. Coy, Jr. Mr. Edward J. Sheehy
Marine Outreach 202,267 548,708 Dr. Costel D. Denson Dr. Edward M. Simek
Graduate Education 0 406,894 Hon. Joseph G. DiPinto  Dr. James L. Spartz
Program Management 35,262 119,920 Mr. Lioyd L. Falk Mr. Robert Stickels

Mr. S. Lee Frankel, Jr. Dr. Richard W. Taylor
Totals $376,500 $1,806,561 Mr. Gt-arald Hansler . Mr. Christophe A. G.Tulou

Mr. Michael E. Harkins Mr. Douglas Van Rees

Ms. Phyllis Laffey Hon. Robert J. Voshell
Grand Total $2,183,061 Mr. Charles A. Lesser Ms. Julie Wagner

Dr. Blaine C. McKusick
Hon. Ruth Ann Minner
Mr. Robert Molzahn
Mr. William Osborne

Mr. George C. White 1
oa‘lé
AQ?

vestigators continue to be recognized for important coastal ocean
research from other programs within the National Oceanic and
Atmospheric Administration, U.S. Department of Commerce. Funds
for these “pass-through” projects are managed by Delaware Sea Grant
and are an important mechanism for development of comprehensive
and integrated rescarch efforts:
¢ Dz J. Herbert Waite received $199,930
Sfrom the Zebra Mussel Program for a
three-vear project to develop a molec-
lav strategy that will specifically
prevent fouling by the zebin mussel
(Dreissena polymorpha) and not
barm non-tayger organisms.

& Ms. Tracey Bryant and My James Falk
received $25,000 fiom the Zebra Mus-
szl Program for a
| one-venr project to
INCTEASE MVATENESS
of the zebra mussel
and its threat to
Delaware and
the region.
® Dv. Denise
Seliskar recetved
$200,000 firom
the Estuarine
Huabitar Pro-
graam for o
two-year
project to pro-
duee and select varieties
of wetland plants best suited for
marsh vestoration.

l n addition to this funding, University of Delaware Sea Grant in-

® Drs. Jack Gallagher and Denise & D Vie Klemas veceived $25,039 from
Seliskar recetved the Coastal Ocean Program to conduct
$225,000 frrom the a one-year study of coastal land use and
Estuarine Habitat pollution along the Baltic Sea coast
Program for a three- HSINA VENLOLE SENSEILY
year [)I'Hjl,:ff t0 select and GIS modeling. @ :
traasgenic plants & D Jean Picrre Plé 5 )Pt o)
that will grow in received $57,000 from N = \
saline conditions the U.S. State Departinent for a one-
Sfor development year project to examine policy consider-
of industrinl and ations for conservation of the Atlantic
food products.

blucfin tuna.
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