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Discover the World at Our Shores!

Insldo: Tako a colorful look al Delaware's coastal environ

ment and Soa Grant research. On back: Sea Grant roaches
out to you. Find out how you can got involved In activities that
help the coast. Tell us your concerns about sea and shore.

From Delaware Bay
to the Inland Bays,
Delaware has been

blessed with a bounty
of marine resources.

At the University
of Delaware, a spe
cial program Ls fo
cusing the talent
and energy of
marine scien

tists, students,
and outreach

specialists on
problems facing
the coast. It is

called the Uni

versity of Dela
ware Sea Grant

College Program.

*$H ©f £k conducting 17 research projects,
on subjects ranging from

coastal erosion to fisher

ies decline.

Aiding our scien
tists are graduate

students in marine

studies, who de

velop their ana
lytical skills as
they tackle real
problems.

Our out

reach staff of

Marine Advi

sory Service and
Communication

specialists then
work together to

share our research

results with those

who can use them,

from resource managers
to schoolteachers, busi

ness owners to anglers. This
information transfer may take

the form of a personal consultation,
workshop, publication, or even our
popular Coast Day open house.

Sea Grant College Program

Congress established the National
Sea Grant College Program in 1966.
The term "Sea Grant" was chosen to

emphasize the parallel between this
new program focusing on the nation's
marine resources, and the Land Grant
College Program, which was estab
lished over a century earlier to develop
the nation's agricultural resources.

Today, a Sea Grant program can be
found in every ocean and Great Lakes
state in the U.S. and Puerto Rico. The

University of Delaware was named the
nation's ninth Sea Grant College in
1976, acknowledging our excellence in
a broad program of research, educa
tion, and public outreach built upon a
strong foundation of statewide support.

This year, the University of Dela
ware Sea Grant College Program isjrant

MISSION

Thegoal ofthe
UniversityofDelaware

Sea Grant College Program
is to foster the wise use,

management, and conservation
ofDelaware's marine resources

through research, education,
and public outreach.
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As you examine the colorful pages
inside, we hope you will be reminded
of how important the marine environ
ment is to all of us. You play a critical
role in how our state's marine re

sources are used and what we want

our coast to look like in the future.

The challenges facing our marine
environment arc complex and many.
But working together, we can chart a
belter course for Delaware's coast.

rhe University of Delaware Sea Gran! College
Program is recognizedas one of the best in til

nation. Universitymarine scientists, students,
and public outreach specialists are focusing
theirconsiderabletalentsand energies on
the-coastal challenges facing our state
and region,

,,Dr.D»vidP.Rps«lt
itknl,-Vinvirsiiji (fOe/OK

Hat makes Sea dram so special is its com
mitment to addressing real marine problems

thataffectour state's citizensand our economy.
Our outreach specialists then take our re

search resultsand get them into the hands
ofpeople whocan use them.

Dr.CarolynA.Thorauiihgopd ..
ector. Sea Grunt Cullcue Program
Graduate Calk£e ofMartiuSiudiei .;'..' .....
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Agrowing population is pressuring the
Delaware coast. According to U.S.
Bureau of Census statistics, from
1970to 1990, Newcastle'
population increased by14.5%,,
Kent County by35.5%, arid
Sussex County by40,9%]
State populationis now
approaching 700,000.
Mbrethan tworthirds
liveinthe Wilming
ton area, f

The

Chesa

peake and bel'sni
Canalis the btfji
canal in the U.SJ

Javerage of100:5
/and 350 iugboE

travel it each m'c
The 19-mlle cani
shortens the vbyj
between Baltimore

"and Philadelphia by^
294 miles.

The Delaware Estuary
supports the second
largest port in4he
nation and the largest
bilportohtheEast
Coast—the Philadel
phia port complex. It
includes the portsof
Philadelphia, Camden,
Gloucester City, Salem
and Wilmington. The
Piprt of Wilmington
handled 4.9 million
tons of cargo last year.

The Delaware
coast is a vital -^_
stop for migrating ' -
shorebirds. Some
species, departing wintering i
groundsinSouthAmerica. traye"fV >, 'j
5,000 miles non-stop before land- ^ \.
ing here to refuel for the trip to
Arctic nesting grounds. i\

WHY IS THE SUMMER

FLOUNDER FLOUNDER

ING? Overfishing is the
major reason for this popular
fish's decline, but cold weath
er may, also play a role.

Marine biologist Tim
Targett'has learned that
"juvenile" flounder—young
fish only 1/2-inch long—do
not grow until water tempera^
ture reaches about 52° F and

die when water temperature
drops to below about 36° F.

Thus, a long, cold winter
can be lethal to young fish,
and a cool spring can slow
growth, keeping young fish
small and more vulnerable

to predators.

Delaware has 90,0&«™ y »
acres oftidalmarsh,• V;-A i

A

BACTERIA CAN SPEED

UP RUST, for boat owner
to power plant operator^ •
marine corrosion is a serious
force tO; be reckonedwith—;
it costs the U.S. more than

$25 billion a year.
Corrosion scientist Steve

Dexter recently confirmed a
major catalystinthe rusting
process-— bacteria. Stainless
steel submerged in seawater
quickly becomes covered by
a film of bacteria. These
microorganisms change the
chemistry of the seawater at
the metal surface, enhancing
the chemical reaction that

eats away the metal.
He is now working to

understand how the bacteria

operate so that an economi
cal way can be found to stop
the bacteria's growth and
thus slow down rust!

Unique Circulation
The Cape May-Lewes
Ferry carried 1,086,868

ARE TRACE METALS

HARMING BAY LIFE?

Trace: petals are natural ele
ments that reach waterways
from the weathering of rocks,
mining, wastewater treat
ment, industry, and acid rain.,.

In sma^quantities, trace
metals suj|i ascopper and
iron are needed by bay life
as essential nutrients. Yet at
higher concentrations, these
same metals become lethal.

Chemists Tom Church

(above right) and George
Luther are wotkingto define
more precisely how trace
metals enter Delaware Bay
and what chemical form each
metal takes on its journey
from bay to ocean. The ulti
mate goal will be to deter
mine how these metals
affect fish, shellfish, and
other life in coastal waters.
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Unique Circulation
Pattern Discovered in

Inland Bays
Sewage, agricul

tural runoff, and other
pollutants threaten
the water quality of
Delaware's Inland

Bays—Rehoboth,
Indian River, and
Little Assawoman. If

oceanographer Kuo-
Chuin Wong can de
termine how water

circulates through the
bays, we should
know where and how

long such pollutants travel through the system
before they are flushed out to sea.

In a series of experiments, Wong launched
more than 750 scientific drifters into Rehoboth

and Indian River Bays and plotted their paths.
He discovered that bay water occurs in two
layers that move in opposite directions. The
surface layer flows out of the. bays, while the
bottom layer flows into the bays. In July, he
willlaunch 2,000 more drifters to quantify the
strength of this unique circulation pattern,
which has never been observed before in
such a shallow-water system. :

" .-Sources; Delaware Department ofAgriculture, Delaware^
Department of Natural Resources and Environmental t*"
Delaware Development Office, Delaware River and Bayj

^/Delawjare River Port Authority, National Marine Fisheriei
.Pilots''Associationforthe Bayand RiverDelaware, Porte
Wilmington, University,pfDelaware BureauofEconomic Re
University of Delaware Graduate College ofMarineStudle J
U.S. Army Corps of Engineers, U.S. Bureau of the Cens

Delaware has 90.0
acres of tidal marsh;
which comprise
about 8% of the
state. Delaware lost
an average of 440 acres of
tidal marsh every year from
1954 to 1971 due primarily to
development activity. New
regulations were enacted in
1973, resulting in a loss of
less than 20 acres of tidal
marsh per year.

Delaware Bay
shoo crab car.
fpod shorebln
a unique com

te

Abo^t OS industries hold p
to^jUwffaw water fromAlis
jnto Delaware? waters, The

/ 2,900 farma and309#f)0 he
J unitsalso impaglrroeal waii

/ High loads «fnutrients and
/ runoff,wflssiewat^r, and ina
^^-tJ^eirliewaue ean kill aqu
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A growing populeUon U preuurina the
Delaware«e«A Accordinglo US.
BureauorCensusstatute*, horn'
lJ?010IL:2.i;:.vCa-.:'-Cc-.Vr,'
populationincnawd byMT
KentCountyby3&S*.and
SunnCountyby409V
Slila pcpu^.:.cn Is naw
approaching 700.000.
Ucre than two-thirds
HvelnlheWBmlno-

Tho

Chesa
peake end
Canal la the
canal In lha U.

ivc.-caoof 102
and ISO
travel H each
The 10-mile t

shortsfiathe
t;:-.'.--:i c.-'.'.:::tcro

•nd Philadelphia
2S4mllee.

Sewage, agricul
tural runolt, and other
pollutants threaten

quality ol
Delaware's Inland

Bays— Rohoboth.
Indian River, and
Littlo Assawoman. II
ocoanographer Kuo-
Chuin Wongcan de
termine how water

circulates through the
bays, we should
know where and how

long such poliusnts travelthroughthe system
before they are flushed out lo sea.

of experiments. Wong launched
moro than 750 scenUSc dnfters ir.lo Rehobolh
end Indian River Bays and plotted their paths.
Ho discovered that bay water occurs in two
layers that move in opposite directions. The
surface layer flowsout of the bays, whilethe
bottomlayerflows intothe bays. InJuly,he
will launch 2.000 more driftersto quantifythe
slrongth ofthis uniquecirculation pattern,
which has novor been observed before in
such a shallow-water system.

D»tiM»DevrtopnwitOIStct,DaI*w2ran;v!ra.TdB3Y
•i;.*.y..-,^».VwPort*«iKV.'i/,toi;e/i2i«jriwf;tiiem.
,Pi>oa'AMsocLition tor /heflaya-TdRiYtf Zte&wav, Port.
HIMInetMi UKiytnirfj/CtlrMrtBrncuotEccnomlc
Uiiinip tfOatanani Oaifaatt cwinca-atviw ~
US. Armf Cap, olejiglr**n.U&. BuifUOttr*-

WHY IS THE SUMMER
FLOUNDER FLOUNOER-
IHOT Overfishing is the .
major reason (or the popular
fish's decline, but cold weath-
or mayalso playa role.

MarinobiologistTim
Tarrjett has teamed that
"juvontlo" flounder—young
fishonlyVi-inchlong—do
not grow untilwater tempera
ture roaches about 52°F and
die whon water temperature
drops to below about 36"F.

Thus, a long,cold winter
be lethal to young fish,

and a cool spring can slow
growth,keepingyoung fish
email and more vulnerable
to predators.

BACTERIA CAN SPEED
UP RUST. For boat ownor
to power plant operator,
marine corrosion is a serious
force to be reckoned whh—
it costs Ihe U.S. more than
S25 billiona year.

Corrosion scientist Steve
Dexter recently confirmed a
majorcatalystinthe rusting
process—bacloria. Stainless
steel submergod in seawator
quicklybecomes covorodby
a film of bacteria. These
microorganismschange the
chemlslry of the seawater at
the metal surface, enhancing
the chemical reaction that
eats away the metal

He is now working to
understand how the bacteria
operate so that an economi
cal waycan be foundto stop
the bacteria's growth and
thus slow down rust

Accofdiigtotha
Delaware Develop
ment OMca. In net

25 million
people come to vlall
Ihe etete'e beeches.

ARC TRACE METALS

HARBINO BAY UFET
Trace rhelals are natural ele
ments Uurt reach waterways
from Iho.weathoring of rocks,
mining,iwslewaler treat
ment, Industry, and acid rain.

IncmafquantiliBs. trace
molals su3 ascopper and
Ironare needed by bay life
as essential nutrients. Yet at
higher concentrations, these
same metals become lethal.

Chemists Tom Church
(above right) and George
Lutherare workingto define
more precisely how trace
molalsenter DelawareBay
and what chemical form each
metal takes on itsjourney
from bay to ocean. The ulti
mate goal will bo to deter
mine how these metals
alfoct fish, shellfish, and
Diner Mo in coastal waters.

Keeping ihe Se;
cc

Robe

Nobd
Jame
Sveru

howv

rents

solhi

^ strato

signe

Th
tnbuted lo the design of Ihe sand
conslrucled by Ihe U.S. Army Co
al Ind-an River Inlet, beach ncuri?
Bethany Beach and Fenwick Isla
structures built perpendicular to t
sand) al Bethany Beach and Bov
other projects.

, Henry Mudocn caked the HMUoon
| IntothemouthofDelaware Baytor
I obriefperiodln1BO«.(oundlnfl.-.(or
| Ihe Oufch.Hen end Chickens Sheen
| detsrad himfromexploring further.
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SH PLANTS HOLE)

TO FUTURE CROPS.
id in saB-marsh plants
jcret that could trans-
vasteland into farmland,

ten farmland becomes
rom years of Irrigation
utilization, traditional
like com and rice will
ut the salt-tolerant

iof the salt marsh.
habphyles, could thrive,
tanists Jack GaBagher
cruse SeSskarand their
its are conductingge-
esearchtogrow halo
i with high nutriScnal
The goal is lo develop
sa!t-Io!erant plants into
i and food crops for arid
Halophytes from Dela-
narshes are nowbeing
in Thaiand, China,
Egypt, and California.

MUSSEL CLUE HAS
STICKY POSSIBILITIES.
The tiny zebra mussel has
created havoc in Ihe Great
Lakes,where ithas dogged
industrial intakes and caused
other expensive problems.

As Delaware prepares
for lhis freshwater mussel's
arrival, marine biochemists
HerbWaiio(above)and Les
Rzepecki are examining the
mussel's glue-producing fool.
Ifthey can decode ils chem
istry,they may be able to
devise a control method lo
"shoot the mussel in Ihe foot"
and prevent a fromattaching
to pipes and other objects.

Eventually. Ihe scientists
hope to develop an imitation
of the mussers glue for use
in dentistry and other fields
v.here strong adhesion is
needed on wet surfaces.

Discover the World
University ofDelaware SeaGrantCollege Program

at Our Shores

it Bay
tlengineers
drympie.
Kobayashi.
by. and lb
are studying

s and cur-

e near shora

»re effective
can be de-

protect

barbers and
•om erosion,

isearcn con-

3ss system
>fEngineers
*nt projects at
roins (narrow
Jach to trap
Beach, and

ist: won regle.
(ore than 50% cl
use theirvassals

Theseatouches the lifeof everypersonon Earth—ii'sa
source of food, a weather maker, a livelihood, a means

transportation, of rccrcalion. and much more.

Delaware'sseas and shores arc recognized as
oneof theworld'smostimponanl stopovers for

migrating shorebirds andas thechiefspawning
grounds for horseshoe crabs. We are also home to
busiestoil-shipping corridoron the EastCoastand

someof thenaiion's lopbeaches.
According lothe University of Dcla-
Burcau of Economic Research, the

Delaware Bay and lidal Delaware River
alone generale over 14,000 jobs. $448 million inwages,
and S2.3 billion in sales for Delaware.

Yci increasing pressures threaten our coastal areas.
Population growth, pollution, overfishing, and other
human impacts arc contributinglo marineresourcede
cline on a global scale. Natural forces—wind. wave,
and tide—also make substantial demands on the coast.

A key goal of the University of Delaware Sea Grant
College Program is to conduct marine research that
addresses these local and global environmcnial chal
lenges, develops new products from thesea, and provides objective information
that will contribute lowise resource use. conservation, and management.

Wc also strive tobuild partnerships
Economic Impact of Delaware Coast among scientists, resource managers,

industry, and citizensto help fostera
belterunderstanding of coaslal prob
lemsandopportunities.

As you'll sec in.Ihe articles at left.
SeaGrantresearch focuses on topics
importantto Delaware—and beyond.

Fromdeveloping beltermethods lo
minimize coastal erosion, logrowing
nulrilional marsh planls [hat may
someday lessen food shortages in
arid regions of theworld. University
of Delaware Sea Grant scientists are
working lo find answer; lo some of
Ihecomplex questions that face us.

USING SATELLITE

TECHNOLOGY TO
"READ" THE SEA.
Oceancgraphers Xiao-Hal
Yan (above) and VicKlemas
are combining satellite tech
nologyand computer model
ing to develop an automated
methodof determining the
velocitycf sea surface cur
rents.Knowing thespeed of
these currents wiflhelp us
mora accurately predict the
pathofan oilspillor otherpol
lutant, conduct mora effective
ssa/ch-and-rescue missions
at soa, and performtimely
onvironmontal analyseso!
coastal and esluarine waters.

Port ot
Wllmlnoton

S566 Million
ttta Esrfciea)

Beeches
SJSD Million
(taactbnau)

Commercial
Crabfclng
SUE Million
(IKlEitlmu)

The DelawareCoastal ZoneAct.
pasted In 1971,prohibitsconstruc
tion of Industrialplants in the
state's coastal area.

In 1992, Delaware had 187 c
cial tinflshcrmen with total landings
ol 1,411.733lbs.Top catch: weaklish.
Recreational landings: 1,716,402lbs.
Top catch: summer flounder.

Glue crabs are Oelawan
valuable shelllish catch. In 1992.
commercial crabbers in tno state
caught 4.449,000 lbs. ot bluo crab.
Valueol Ihe catch: SZ262.000.

Delaware's saltwater shoreline
(IncludingIhotof IheInland Bays)
comes to about 260 miles; 24 mllos
ot it border tho Atlantic Ocean.

/
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From Coast Day to SeaTalk, Sea Grant Shares Marine Information with You

Tht un*vefVfy of Delaware Sea Gran!
Uarne AtMeWy Serviceand Manne

Coririunicat'Cos staff wc« togethertore
lay me resufj C Sea Grarj research to
those who can use Bun—Iron business
cwntr to KtlOOlmdwr Lasl year, the
stair reached more ran 100.000 pecpie
through workshops, sarnnars. putAca-
bcns. Soa fa* radio annouKsmants. and

re award winningCcas: Day tetdvtl
Kent Prco. assocra'a professor c!

mama WcJogy-Jaochcmistry. erects tm
Marine Advisory Servcc (MAS), wtuch a
composed of speaaists m &veareas.

Marine Recreation and Tourism.
TourismIs Delaware's <3 industry.The
statea sandy beaches are a ma.o.'draw.

Jiti Faik's am is 10improve beach
safety and decrease conflictsbetween
coastal user groups. He's also helping
resource) manages develop 1013-1*071
strategies lor beach preservation.This
Summer,ho wiltltd planners al tho U.S.
ArmyCorps o! Erv^ncers and Delaware
Oeparimcnt ot Natural Rosou'ces arv-j
EimronmentaJControl by (nierv.ew.ng
beach ooers to delermne neir atttudes
aboutbcacn rounsnmentand theirnHrtg
ness lo pay lor such alerts

Marine Bustnest and Resc

agement DtaMflrt meme-refa-edbus>
nesses penerate over $2 e-fton n sales
am ja8y ar»dprov>» more than 14,0CO
•cos J'jc Farrets goi is to fw'p coastal
busu-eess cwr.es impfuve tneir operators
and devtse r-arVetir.g programs.

Parrel also is active o manr* n>-

souxe rranagemeru issues. He mita-ed a
vo*ur.:eerwater rjjatty rncrttonrg program
lorthe InlandBays twoyws ago "oday.
50 vetalem a*e gainenrg dm that wJ
he<p resource managers ccSfOjnbetw
st-aleoy-s to iriprcve Ce Wind Says-

Marine Education. As urdefg-adu-
a:ev lew teachers receo* 'otuI trarirr;
n manna or acpx sconces cespte the
lac vial 71* ol ihe wortf is waier.

34 Hal helps taacners team mere
about exjr water njscjrces so list these

educators can incorporate water educa-

Bc<inihetfcIa3S.-oorns. InaddOonto

hckJtng teacne/ workshops Svouohoui
the year *i eor^jnOUiwtdithe Depart
ment cl Pubic instructon. Hal serves as
an event supervisor tor Delaware Sci
ence Ofyrrp-csand nets coorcnata the
area's annua; horseshoe crab census

Seafood Education and Technology.
1Mb today's ernphas-s on heaRhyfoods,
seafood consumpKn a up Yetmany
consumers are concerned about scatocd

safety Dons Heks teaches toed seivce
workers, restaurant personnel, and the

public how lo property handle, store, and
prepare seafood through workshops, pub-
fcatans, videos, and a bimcrrthly seafood
column cased *Catchci the Dayf

Hcks a a:so wooing on an appfcea
rosea'en coject witnfood soenbsts
Dfttas Hoover and 0*tnch Knorr to

nvosbgate the use ol h*ghpressure to
pe5leun7e crab meat and other seafood.

Aquacultui*. ifyou're interested in
fish farming.ta!«tto John EwarCFromhs
ottco in the Delaware AquscuSureRe*
sourca Center at the Lewes campus,
Ewart f«tds dozens of pnof.a
month from DeSawa/Bans inicesttx
th-s growing incustry.Currendy. he
prci*xir.*j trxhnical ntorrnationand
tance to fan and shetfish growe*s.
ingwrTlstate oScUt to sa-ip>rypemws.
and devetop.ng a pub'catJon seres
cevored a aquacuRjro

Uarine Communications. Prtfes-

s-ona) KnvrxJ^cators also play a crtd"
rc-!«n rxneach and Mucaux. cfrt-.vj
ra pest ways »reach auc&enceawrth
manne iitormaten. &xvTiur>ei.t»rjris

coc-rirjafs Ira:--, Brysri and Pam
Doff#V. ** ou-reach speca-sJ EeTi
Cna.es. at dveciprDa«rj Ba-crak. and
sun ass-stant Kimbcrv Oxcene. cVjvc-oo ,
putJCataonsmen as no MWtfajrimlng d
Saa G.-2-jRefx*r:e>TewzB?v. SeaTa*
r&ac se-es. aid v-Oeos on tapics rang«vj

^om bfue crabs S manna careers.
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^Involved
Be an Informed Volunteer for next HmBar the water Leam, learn, learn Boat and fish re- Plant beach grass.
voter! Your most year's hofseshoe quality ol the In- at Coast Dayon sponsibly. Many clean up litler.
Important voice crabcensus!Call landBays!Call Sunday,Oct.3. coastalresources CalllhcONRECat
cnthoenviron- Sea Grant at $45- Sea Grant al 645- from t.-S.aiUD's art stretcned to (303) 739-4506 for
ment is your vole. 4253to sign up. 4250 for more info. Lewes campus! th*iimrL mere details.

I»i in.km ions Catalog Oki>i-:k Form & Sikm.i

/r~-^\ Tho UnS'crsity cfDelaware
12^1 Sea Grant Colege Pragre.-n
•HBP hasa wcakh o!inforrnalion
about tho marine envirortmer.t For
a free catalog of rx'Wicaiicns arid
videoa. please dip or photocopy this
coupon, put it in an envelope, and
mail tl lo Universityo( Delaware,
MarineCommunicationsOffice,
fVowarfr, DE 1971&3530. Thank you.

Name: ,

Address: ; „„

What h your greatest concern about
the marine environment? We want to

know! Your response willaid us In
pfenning future protects.

D CheckforFREE rxibltarttona catalog.

;ITYof

lEIAWARR

SEA Grant Couf
University of Dc
Newark, DF 197
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