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Solving the Case of the Clam Who Loved Wood

Scientists Probe for Answer to Age-Old Problem

raig Cary (above] gently extracts

the shipworm Teredo navalis from

a tunnel it has bored in a fonr-by-
cight-inch piece of pine. The honey-
comb of tunnels and holes eaten
through the wood in only cight weeks
testifics to the destructive potential of
this voracious creature.

CActually, the shipworm isn’t a worm
at all, bur a clam. Instcad of two shells
encasing its body, this clam possesses
rwo small shells at the top of its head,
each equipped with two scrs of ridges.
Using these ndges, the shipworm
bores its way into wood, growing as it
gocs. Species like Zevedo navalis, com-
mon to the Hast Coast (and magnificd
on the monitor behind Cary in the
photo above), may grow up to 3 feet
long and a half'inch in diameter.

For centuries, shipworms have feasted
their way through woeoden vessels,
plers, and other structures in salt
water, resulting n billions of dollars
in damages: Within the past fow years,
ironically due to improvementsin
water quality, the creatures have re-
invaded New York harbor, prompting
the city to spend more than $100 mil-
lion to brace and wrap plastic around
thousands of pilings supporting 1ts
most vital picrs. Locally, the Delaware
River and Bay Authority has been
working to replace wooden pilings
ravaged by shipworms at the Cape
May-Lewes Ferry terminals withy pil-
ings made of composite matcerials.

Chemical warfare has also been
waged against the wood borers, which
do not attack timbers impregnatcd
with creosote or copper compounds,
The downtall is that these biocides
must be used in high concentrations
to be effective, raising concern about
their impact on non-targer marine lite,

To find sater alternatives for prevent-
ing shipworm boring, Cary, 2 marine
molecular biologist at the University of
Delaware Graduare College of Marine
Studies, and associate Jett Morrell, a
forestry scientist from Oregon State
University, are focusing, their research
o0 a unigue relationship between the
shipworm and a speaial guest,

“Unlike most clams, shipworms can
digest wood thanks 1o specialized bac-

- teria thar live in a unique gland in their

bodies,™ Cary explains.
“T'he shipworm and
the bacteria have a
symbiotic rclationship.
While the shipworm
provides the bacteria
with a home, the
bacteria provide the
shipworm with the
enzymes it needs to
digest cellulose, the
primary compaonent
of wood, as well as

a furm of mtrogen
cssential for the
shipworm’s survival
on wood.”

I~

shipwornrs
reduced o
owce-bealtiy
Jonr-ly-
cinit-inch
pieee of pine ini
this plaborate
boneyeomb of
tunncls and boles.

The mystery that Cary
and his colleagues are work-
ing to sulve 1s to find out how
and when the shipworm acquires
the bacteria since the borer is not born
with them. During the past year, Cary,
postdocroral assistant Ami Wilbur, and
graduate student Alison Sipe have set
up a state-of-the-art shipworm culture
facility and have begun constructing the
molecular probes necessary for de-
tecting the bacteria in the worms, as
well as in wood, which may serve as the
bacteria’s initial host. Meanwhile, tores-
ey scientist Morrell is examining woods
that may have antibacterial propertics,
which could indirectly prevent attack by
waod borers and thus offer important
clues for preventing shipworm preda-
tion on susceptible woods.

As this project progresses over the
next two years, the scientists hope to in-
crease our understanding of the unique
relationship between the shipworni and
the bacreria thar enable it to digest
wood, providing insight mto new ways
of combating the “termite of the sea.”

The salry water of Delaware Bay i a primae babitar for shipworns,
which have attacked the piers at the Cape May-Lewes Derry tevmi-
nale The Lewes, Delaware, terminal is shown here,



Putting Emerging New Technologies
at Resource Managers™ Fingertips

ast July, through a competitive

proposal process, the University of
R ADclaware Sea Grant College Pro-
gram received a special enhancement
award from the National Sca Grant
College 'rogram to develop emerging
technologies that coastal managers can
use to assess and improve the health
of the laware Estuary, Delaware’s
Inland Bays, and Delaware’s National
Estuarine Research Reserves.

Led by Robert Kaecht, professor of
marine policy, and Vie Klemas, profes-
sor of applied vcean scienee, the proj-

fe Klemas, divector of the Center for

Remote Sensing o the University of
Delmware Graduate College of Marine
Stundics, and Bifiana Cicin-Sain, co-
divector of the collene’s Center for the Study
of Marine Policy, compare two satcllite
fmages of the Delaware Bay. The scientists
ave favelved b oan interdisciplinery ve-
search and cdncation project designed to
provide vesowree managers with useful, new
vemole sensing tochnigues fov nronitoring
and ineprovisg the bealth of constal veosye-
tens such s the Delaware Bay, Delaware’s
Inland Bays, and other vital waterways.

cor’s interdisciplinary team includes
cxperts in sarellite remote sensing,
ocean acoustics; oceanography, marine
policy, education, and communications
from the University of Delaware
Graduate College of Marine Studics,
with critical input from a Managers’
Advisory Committee comprising rep-
resentatives from the Center for the
Inland Bavs, the Department of Natu-
ral Resources and Environmental
Control, the Delaware Estuary
Program, and other coastal resource
management programs m Delaware.

“Until now, managers have not had
access to the vp-to-date observing and
monitoring technologies that could
provide the kind of timely, relevant
information rhat would increase their
capabilities to manage on a whole ¢co-
system level rather than on a resource-
by-resource basis,” says Knecht. *Our
project proposes o do exactly that by
closing the gap between the capabilitics
of science and technology, on the one
hand, and the needs of resource man-
agers on the other”

ness of the tools the project team

The landmark initiative is orga-
nized into three components. The
tirst research group is integrating,
land cover data gathered by satellites
with other environmental indicators
to create a computerized Geogra-
phic Information System (GLS) tor
assexssing wetlands health, With its
rich lavers of data, the GIS should
bielp managers more casily assess .
changres n land vse affecting wet-
lands, from encroachment by urban
development, to invasion of the mu-
sance plant Phragmites anstralis,

A second research group seeks to
develop a remote sensing observing
system incorporating data on water
temperature and salinity, suspended
sediments, primary production, sur-
face and oearshore waves, tidal How

and freshwater
discharge, and
other parameters
derived from satel-
lite 1nagies, space
shuttle photogra-
phy, acoustics pro-
filers, and other
sources. These
techniques and
their vast dara base .
would signiticantly
enhance resource
managers’ capabili-

tics 10 view an en -
tire ccosystem —-
from the Inland
Bays to the
Delaware Bay—
and monitor

its changes.

The goal of
the third research
©Eroup is to engage

coastal resource
managers as full
partners in the
effort, by commu-
nicating closcly
with them to learn
mote about their
information necds. This collabora-
rion will not only ensure the usetul-

develops but also advance new
regional partmerships toward inte-
grated coastal management.

In forging a new allinice among
scientists, policy experts, and coastal
managers, this Sca Grant project -
may become a model for other re- |
gions to follow as our nation strives
to improve management of its
coastal ccosystems.



Respomlmg o
Community N eeds

Changing the Flow
of Ideas about
Bay Circulation

. Volunteers Cfmduct o
| South Bethany Canal Study

n 1991 the Umvere.lty ()f' Delaware Sea Grant .

J.ollcgc; Program established the Inland Bays

Citizen Monitoring; Progeam to enlist area val-
-unteers in.collecting badly needed water-quality

Oceanographer Kuo Wong,
{on the deck in the photo
below) and his research crew
have completed the final check
of their compurer system and
are now ready to motor the

data on Rehoboth, Indian River, and Little Assa-
“woman, bays. Today, the-monitoring program is

snll going: strong, with more than 25 voluntccrs .
donanng, thc‘ur time every wr::ek 0. hclp builda .. .

Durmg the pasr xummcr, thc mmnttmng pmgram undertaok a
9pu:ml prc-]eet at the rcqucst of the town of. South. Bethany. Tocal

“Bificials were vonz
~cernied abont water
quallty in the ‘

town's man=made
camal.system, which. -

1

\,Assawoman..}%ay
‘Warking with:. -
stowrr counneilman
Sal Aiello, Joe -
Farrell, Marine -
Advisory .S.crwce

Murine Avisory Service specialive Joe Edrrell { mmdx@“ and assistants .
Aeft), provides an. sipdate.on the watcr yualityof South, - Reneé. Katih and

- Bevhnny’s. cannlsnt werenrsneetiny of Sonth Berbmy - Marytllen Tim-
Toww. Council and-the Department of Nartural Re- mons. tramx:d 186
CSORFCRS mm’ Fﬂrimmﬂm { Comtyol: Ry, prrmmmg tbr

- in. water-testing ..
and daeasrecerd

----:immry Je:a‘Burbage;Mayw Hr ...Sf&é ;
“caunctiman Sal Azellﬂ Ca Do

teers mea.surcd water: glmty and: depth air i 3 water Vi
. salinity, pH,and dissolved, gxypen concentration at assignied P
-the:town’s-eanals. Thig information now: forms a vatuable data base .~ -
- against which future monitoring. SEforts 1o assess. srormwate:r 1mp1ct
may be compared. . . - : . :

O smdy was ‘truiy a wiial:u:sr:ttlvg effort thal; wa done for very
e oney,”. $3vs Joe. ]:*arré:ll *Instead, we relicd on a strong. com-
nirment: i’rom the. towny, cif arid volanteers: from South Bethany
" Sppor: fromiour partiers= - DNREC.
soal Wirers, the College of . M:mnt:
it Facility, and the state Public
le informarcion: that can be
PO} WitET management decisions;” |
“Rotes; “and we: wilcome. rhc nppnrumity to help other com-
munitics address thcit-water-guality concerns.”

. _.\F_.or.morc.inforifnation;._a'bmlt.rhé..Inland‘:Bays.Citi'.ocn' '
" Monitoring Drogram;, please conract Joe Farrell, University -
Del e

“finks to Little s

the town’s residents ~ .|

26-foot Captain Thomas White
inte Delaware Bay for a sam-
pling experiment that will run
continuously over the nexr cight
hours. As the research vessel travels
back and forth from Bowers Beach,
Delaware, to Norbury’s Landing, New
Jersey, Wong and his crew will constantly
rake near-surface salinity and temperature
measurements, as well as acoustic doppler
profiler readings to caprure data on the
carrents flowing through the bay.

“Traditionally, people think that the only
change in estuarine circulation ocours in the
longitudinal direction, in the deep chan-
nel.” says Wong, “But recenr surveys have
shown that there is a lateral variation i cir-
culation along the bav that appears to be
closely linked to across-channel variations in
depths. Whar that means is that the trans-
port of salt, nutrients, pollutants, and other
materials along the shore 1s a lot different
than what oceurs in the deep channel.”

Besides increastng our fundamental
knowledge of how water circulates in the
Delaware Estuary, Wong's research will
provide vahuable information on nutrienr
transport and its effect on the aquatic food
supply, new data for forecasting the posi-
tion of oil spills and other pollution events,
and the “ground-truthing” necessary o
validate satcllite remaote sensing efforrs.




New Sensor
Advancing Coastal
lagmwtws

George Luther examines the wniqne microelee-
trode be bas developed ro provide vapid assess-
ments of seaivatey and sedtwient chomisiry,

corge Luther, professor of occanog-

raphy at the Universitv of Delaware

Graduare College of Marine Studies,
has developed a new sensor — a solid-
state gold amalgam microclectrode —
that scientists can insert into marine
waters and sediments to simultancously
measure dissalved oxygen, iron, man-
ganese, hydrogen sulfide, and iodide.
The concentrations of these highly
reactive chemicals and merals can serve
as indicators of the environmental
health of salt marshes, harbors, bays,
and other marine habitats.

Microclectrodes are not new to the
scientific community, But previously
these needle-like sensors could charac-
terize only gaseous compounds, and
typically only one gas could be mea-
sured per electrode. In addition o ity
ability to measure a number of chemi-
cals and metals simultaneously, the
microclectrode Luther has developed
through Sea Grane rescarch can per-
form its analyses with accuracy to the
submillimeter level.

The glass-encased device conrains a
gold wire plated with mercury, When
the probe is inserted into salt-marsh
sediments, for example, the chemicals in

ment faullty
o Wldely regm ded 383

down of m’g
must be hauled ro-lucal Jan

the sediments react with the mercury,
creating a current directly proportional
te the chemicals® concentrations. An
artached monitor records the readings.

During the past year, Luther and
assistants Ph.D. graduate Paul Brendel
and master’s candidate Steve Theberge
put the microelectrade to the testin a
scries of comparative shipboard studies
on the Scotian shelf of Canada and in
the Chesapeake Bay. his summer, the
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eqtabhsh a stand’ of.:f‘hr@#m’és n. Bndgn_\nllc
Dchwarc — at_the. town’s: wasrewarer treat- -

ympetes vcgqtanon
cun'cldered tor be more valuable fo wareefowl and ; y
s proven that it can. benefit wastewarer trea)qnent Upf:mmm
Once planted in, the sand beds where sewage. sludge is:
: t_sysrem, cnhamcs thc_._

1t.;l;s¢:'d T, dry, N

saves' ('m"labor costs for: biosol1dé¢r¢moval_and {Ill Jandhilf

research team will continue experi-

ments with colleagues in Canada
and Germany to expand the micro- -
clectrode’s ability to measure chemi-
cals and metals in scawater, in flow
condidons. They also hope to test
the sensor’s use on a remotely oper-
ated vehicle, which could further
minimize disruption to the environ-
ment during sampling while maximi
ing the quality of the data gathered.
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Ganging Mércury's
Impact on the
Delaware Estuar
elaware Estuary
ercury. This poisonous silvery metal
is fanuliar to most of us as a com-
- ponent of thermometers. But it has
also been used in a wide variety of other
materials and processes, from pesticides
to fluorescent lights 1o gold refimng. At
one time, mercury was dumped in the
ocean and other warerways, where it
cventually entered the aguatc food
chain, contaminatng fish, Although
more than 90 natons approved an inter-
national ban on ocean dumping of mer-
cury in 1972, as a highly volatile metal,
_ one that easily vaporizes, mercury is still
being transported and deposited to land Mawine chemist Joseph Scudlark retvieves vaimwater collecred at the University of Delaware
and sea by the atmosphere. Graduate College of Marine Studics in Lewes for transpert to the lab for merciry anaivsis.

“Of all rrave metals, contamination
of the marine environment by mereury

s of paramount concern,” savs marine In addition to its toxic ctfeers on the ground in prccipitation,_t]w
Bl chemist Joseph Scudlark, “This is due marine life, METCUry is poisonous to SCICIISES hqvc c:gabhshcd rainwater
ro mercury’s tendency to accumulae in humans. When ingested in more than collection sites for mereury analysis in
marine food clhains and its reduction by trace amounts through the consump- Delaware and in Maryland. Thcthavc
bacteri + toxic organic forms. ton of cn3:1ta|:1111atc¢i fish or absorbed also begun developing chemical finger-
DACLETa 1O MOIC TAXIC OIEAME Torms. by the skin or mucous membranes, it printing technigues to track the mer-
hvcp nvery _small QUantities, mercury can cause skin disorders, hemorrbag- cury thev detect to its industrial
exhibits insidious toxic effects and has ing, liver and kidney damage, and source. This year, their sampling
cam‘;-(-d ‘Yf-lljc,l_(]lfumtngctli harim r_n both other problems. ‘ ctforts will l:)'(pan’d bevond rainwater
?;:::élri :;-( :1‘ ;;E:;;gduz?ﬁ:l reon ~ During the past year, Scudlark and to estuarine and coastal waters and
fellow chemist Tom Church initiated sediments. Their results are being
the first major investigation of mercury shared with Delaware officials and
in the Dyelaware region. Since the pre- the toxics subcommittees for the
dominant source of mercury is indus- Delaware River Basin Commission
trial emissions, which are deposited to and the Chesapeake Bay.

Keeping Up with Carrent Events

obert Dalrymple (left) may look like he’s creating an abstract work of art, but
the red dye he’s squirting in the water is actually exposing a potential killer: a
np current.

Dalrymple, director of the University of Delaware Center for Applicd Coastal
Researely, and colleague Ib Svendsen are conducting a series of experiments in the
Qcean Engineering Lab to simulate rip currents and quantity their physics. Dan-
gerous to swinnners, these strong currents are formed when there is a break in a

nearshore sandbar or the current is diverted by a jetty, groin, or other barrier. Thus,
at these locations, water rushes out to sea’in a narrow path.

Quantifiing the physics of rip currents will belp Dalrymple and Svendsen and
their associates Jim Kirby and Nobuhisa Kobayashi devetop and enhance three-
dimensional computer models that canaccurately simulate nearshore motions. Not
only will these models aid in the design of betrer coastal protection methods, but
they will also cventually help us predict the behavior of the shoreline under vari-

ous conditions and time scales — crucial information for Delaware and other
coastal states where beaches mean big business, and the year-round population of
many coastal communities is growing steadily.
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In the Hunt for
ardy Ovster benes

arine biologist Patrick Gaftiey (right) exposes a gel impregnated

with oyster DNA to ultraviolet light, instantly revealing, the genetic

composition of the twa different oysters he wants to compare, By
using the revolutionary tools of human genetics research, Gatfiey s oreat-
ing DNA markers that will help scientists scarch among, thousands of ovster
genes for the handtul that may confer resistance to MSX and Dermo, two
discases that have decimated the ovster fishery in the Mid-Arlantic region.
If the prized diseasc-resistant genes can be found, they will dramatically
advance breeding programs to revitalize the flagging fishery.

E Tood scientist Dalins Hoover and seafood technology
speeialist Dovis Hicks load pressure-treated sam-
ples of smaked seafood (nte the Instyon Univevsal

Tuesting Machine for texture analvsis.

iming for New Heights
in Sealood Safety

‘igh in nutrition

and heart-healthy

Lenefits, but low
in calories, seatood is
appearing on the din-
ner table more and
more in Amterica.
Yer the safety of
seatood products
reniaing A concern
AMONE Consumers,

“To further sateguard
seafood, the U8, Food
and Drug Administra-
tions recently devel-
oped a new mandatory
seafood inspection
program based on
the Hazard Analysis
Critical Control Point
{ HACCT) system,

Tnder this system,
scafpod is menitored
at critical points in its
journey from sca to
consumer to ¢nsure
quality and safety.

In complementary
research ar the Univer-
sity of Delaware, Dallas
Hoover, a food scien-
tist in the College of
Agricultural Sciences,
and Doris Hicks,
scatood rechnology
specialist for the Sca
Grant Marine Advisory

.

Service, are testing the use of

high hydrostatic pressure as a new
method for destroying any bacteria
that may be present in seatood with-
out affecting its fresh taste, nutrition,
and texture.

Whilc high-pressure pasteurization
is not a new food processing method,
its application to scafood is, In Jabora-
tory research lase year, Hoover and
Hicks demonstrated the successtul
pressure treatment of crab meat at
3,400 aunospheres (the equivalent
ot about 50,000 pounds per square
inch) for 20 minutes at 25°C with
no significant effect on taste. The
same treatment extended the shelf
lite of shucked ovsters.and imacti-
vated dangerous pathogens they
way carry — Vibrio parabacwmolyticns
and Vilrie vuinificus.

Earlier this vear, the scientists
pressure treated shrimp but tound
the method ineffecrive in extending
the shelfish’s shelt life. Thev are now
applying the technique to other pro-

<essing applications, from ipactivating

pathogens that can be tfound in
smoked fish products, to dramatically
shortening the defrosting, trime for
frozen seatood while maintaining

the product’s high quality. By literally
putting the pressure on seafood,
Hoover and Hicks may soon be able
1o offer both the seatood industry
and consumers a new neasure of
seafood quality and safety.



Getting the Lowdown
on IT() Economics

ince New Zealand fiest used them

on a large scale in 1982, Individual

Transterable Quota (ITQ} pro-
grams have gained popularity in the
United States and throughour the
world as a promising method ol man-
aging certain fisheries that redoces
overfishing and overcapitalization.

The I'1'Q program tocuses on how
many fish are caughr overall, a cotal
quota, which is divided inro individual
units that are allocated 1o holders ---
fishermen and firms — who are then
guaranteed the right 1o carch that
portion of the roral quota cach vear.
Because holdings are wransferable,
meaning thar they can be sold, bought,
or leased, che holder can set up the
optimum harvesting and marketing
arrangerments t inerease his profics.

While the principal components of
I'1'Qs and their primary benefits are
well known among resource managers
and many fishermen, the details of what
will likely occur during, the ransition to
a fully functioning 1'1'Q tishery have
not been tully explored.

Agreoman Di
Murinie Fisheries Sevvice’
S_pnng, Misryland..

“This transition
period toan I'TQ fish-
ery is more than the
time it takes to tormal-
izc initial quota alloca-
tons and set up
reporting and monitor-
ing, programs,” savs
Lee Anderson, a fish-
erics cconomist and
professor of manne
policy ar the University
of Delaware Graduate College of Marine
Srudies. *Ir also includes the short-run
period for a market in TTQs to be estab-
lished and tor trades to take place, the

medinm-ran period for harvesters and

processors to change their activitics, and
the longer-run period tor them o make
capital investments as a result of new
opportunitics provided by the system.”
The goal of Anderson’s Sea Grant
rescarcly 15 10 analyze this transition
period and develop an economic
moded to describe the changes in ¢ffi-
cieney and distribution in both the
harvesting and processing sectors over

Fisheries cconommist Lee Andevson is working to predict the changes
i1 havvesting and processing that will ecenr duving e transtinon
from traditional fisherics manngement to an Individund Trans-
ferable Quotn (11Q) prameam. FIQs ave guining populavity werld-
wide a5 ooy to rednce averfishing and avercapitalization.

time in different fisherics. What kinds
of structural changes will oceur in the
rwo sectors; and when? During the
past vear, he has identitied an extensive
range of arcas where I'1'Qs can gener-
ate increased benefits, from reductions
i the size of the fishing fleet, to
increased production by tocusing on
periods where processing yields per
individual fish are higher. When his
analysis is complete, Anderson’s resuoles
will aid in the fine-tuning of existing,
ITQs and the design of new programs,
as well as help the commercial fishing
industry prepare tfor an I'I'Q should
one be introduced in cheir fishery,

: "‘i pnsm(m rt',lann
qr'At_lantii‘:?;Fiﬁﬁéfi‘c
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T issue areas; and the workings of -
Washmgmn '.'he mt&d “1 would
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arine Advisory Service: Reaching Out to You

rvpical day with the Sca Grant

Marine Advisory Service (MAS)

might take vou to a classroom in
Wilmington to teach cighth graders
about marine carcers to a tidal mud flat
along Indian River Bay to check on the
status of a clam reseeding project.

Based at the University of Delaware
Graduate College of Marine Studies in
Iewes, the six-member statt travels the
state to deliver timely, objective infor-
mation to a broad range ot audiences,
trom teachers to business owners.

E 2 -
Bill Hall {left), MAS mavrine cducation spe-
cimlist, demanstrates the Smithsonian’s “Sink
and Flont” curriculuwt ro elesmentary teachers.

Marine Education. Some people
say Bill Hall {above) brings the occan
to the classroom. As MAS marine edu-
cation specialist, one of his chict goals
is to infuse aquatic science into the
school curriculum by developing in-
service and college-credit courses for
several hundred middle school teach-
ers every year. Last year, he helped
coordinate “Operation Pathfinder,” a

At seawatch Dnternational in Milford, gual-
ity control divector Robert Kee discusses the
plans’s clam processing techpiquees with MAS
seafood techology speeiadist Doris Hicks.

MAS nquaculture specialist Johm Ewart (right)
Jeads a tonr of & fish farming facility in Dover.

U.S. Navy-funded waining coarse in
occanography, which reached teachers
from Massachusetts to Alabama. Be-
sides helping to formulate the educa-
tional standards for Delaware™s new
science curricilum, Hall alse develops
publications on marine lite that are
popular with readers of all ages.

Seafood Technology. Doris Hicks
(hottam lett} has a busy schedule that
takes her from pasteurization rescarch in
the fab (see page 7), to local schools and
retail markets to present food service
training programs, to her desk to draft
the next installment of her “Seatood
Advisor” column for the National Fish-
eries Institute’s Seafood Sewrce newslet-
ter. Recently, she began working with
University of Delaware Cooperative Ex-
tension, Marvland Sea Grant, and mem-
bers of the scafood and poultry industry
on a special project to educate entry-
level food processing workers about
safe food handling practices.

Aguaculture. John Ewart {above)
provides technical assistance to fish
farmers through personal consulta-
tions and workshops, the Delaware
Aquaculture Resource Center at the
university’s Lewes campus, and the
Internet. In recognition of his exem-
plary service to the public, Ewart was
recently honored with the Mid-Atlante
Sca Grant Marine Advisory Service
Award by his peers in the region. Cur-
rent efforts range from a clam seeding
project in the Inland Bays to develop-
ment of a strong aquaculture extension
nerwork in the Northeasr,

Marinc Resource Management.
Besides coordinating the Infand Bavs
Citizen Monitoring Program (page 4],

9

Joe Farrell (below) is playing a lead role
in meeting with local resource managers
to assess their information needs on
behalf of Sea Grant’s new coastal ccosys-
tem health project (page 3), which seeks
to develop useful monitoring techmques
tor coastal resource managers, Recently,
Farrell organized a torum on the horse-
shoe crab, which has been declining in
local waters. The crab’s cpgs feed migra-
tory shorebirds along the Adantic fly-
way, while its blood confains a compo-
nent that is used to test prescription
drugs for dangerous bacteria.

Mavine Recreation. Intcrest in
Delaware’s coastal wonders continues
to grow among tourists. During the
past vear, Jim Falk, MAS marine recre-
ation specialist (above right), helped
organize the state’s second CCOTOURSm
conferenee and co-authored the state’s
first ceotourism guidebook —— Delaware
Eco-Discovertes —— produced by Atlantic

P SN " .

Jor Farrell (left). MAS suarine resoiree man-
agemen specialist, welcomes the 80 attendees to
Sea Grant’s recent jirunt to edentify veseard
priorities for the declingiyy hupseshoe crad,

Publications Inc. He also recently
joined with colleagues from the
Sussex County Convention and
‘Tourism Conmission and the Dela-
ware Small Business Development
Center to form the Sourhern Dela-
ware Business Alliance to deliver
educational programming, to coastal
businesses. During the next vear,
the allianee will present workshops
on topics ranging from scasonal mar-
keting to special events planning.

Mavrine Biology and Program
Management. Kent Price (tar right},
associate professor of marine biology-
biochemistry at the University of
Delaware Graduate College of Marine



[ ethcr’.‘dewlnpmg.a- modet ot rhc horsrshoc crab to. tca;:h ch;ldrcn
“abent: iarne sCence,. bricfing a power corpany mpresentatm onthe.”
elbira pussel rescarchi; producing 3 :video.about matine careers - -
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y pért& otking G 3oy, the Marine Communications.
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MAS martne reevearion specialise Jim Falk N -

(left) mers with Larry Sharp, marketing e _'.Tht': gmal Df thc ﬁVt‘ mcmber rcam 15 to. ﬂdumte citizens of atl ages-

direcror for the Cape May-Lewes Ferry, 1o et about marine and-coastal resoutces-and promote their w;se use and con-

discwss regional ccotourism marketing ideas. .. - servation. The staff includes David Barczak, are director; Tracey: Bryant, = |
- 'm:mnc cml;tfcach coordmaror, I:l],zab::th Lha]es AMARI0E uu‘r_rcafch \Pl:L‘ldllbt o

Studies, direets the Sca Grant Marine
Advisory Scrvice and also conducts
rescarch in fisheries and pollution
ceology, including a current project

ng:hh ghrs g)f the"'paat year: mdudc the- follm*mg
" & The.Sea Grant. Reporter néwsletter, whicks reaches more rhari

to determine the importance of sca- ST 600 readers; received publications-awards: from. the Society for
weed as a habitar for Ash. As chairman T U Technical: Cinmunicaion, and the lﬁternammal Aa.suuatwn of -
of the board of the Center for the Busmes Qﬂmmumtatlﬁns -
tnland Rays, and director of the Inland o+  Craginde o, Crngstal Smme Exibz:ﬂx, produced by I)clawarc L
Bays Scientific and Technical Advisory L N “. O “hiakk Of helpmg s
Commirtee, Price also is administering o
a §257.000 sct of demonstration proj-
ects to promote nutrient pollution
reduction, habitat restoration, and
public education cftorts to improve
and protect the bays.
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o . 1! Dness;: Netvsdpy, Basine
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o 'lhc surf’s up at. De:lawarc Se3, Gr;ant -
_home:page on the World Wide Web, as
- visitors continue to chieck out 1nt()rma-
- Hon'about program. Fesearch and-out- .
rea,c,h iy Coast Day festival,.and.
. Delaiure-ges fares, Thesite als
mcludes Aron: hncsvmon of

University of Delaware.
a:livant Colloge Progrems -
Gawlengdeon invelved in bﬂ?)a’xx
) fobath, Indign
Latide Assawoman
e’y Inland Bays.
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Seafiod Science’

Policy Studies 20,368 99,073
Marine Qurreach. 231,295 Y0793
Graduate Education 0 446,860
Program Management 13,356 185,013
Totals $387,500 $1,908,413
Grand Total $2,295,913

n addidon to this funding, University of Delaware Sea Grant in-
vestigators successfully competed for several special grants from
the National Sca Grant College Program, National Oceanic and
Atmospheric Administration, LS. Deparoment of Commerce, Funds
for these projects are managed by Delaware Sca Grant and serve as
an important mechanism for the development of comprehensive and

integrated rescarch efforts:

& Marine policy professor Robert Knechir
and applicd ocean science professor Vie
Klemas veceived a Special Enbance-
ment award totaling $1,055,234
orer the next three years to lead o novel
interdisciplinary rescavch and educn-
Hon profect designed to provide resouree
smanagers with innovative new tech-
niques for monitoring and improving
vital waterways such as Delaware Bay.

& Marine biologist Patrick Gaffiey
recetved foy wwvards retaling
$165,069 from the
(vster Disease
Research Program
to conduct ;
BEwetic ve-
search aiwed at
improving the
resistance of Mid-
Atlantic oysters to
MSX and Devmo diseases.

& Boranists Jack Gallagher and Denise
Seliskar began the sccond year of a
$225.000 award from the Marine
Biotechnology Program for “Trans-
aenic Marine Plants: The Kev to
Exploiting Saline Land and Water

A
Smer Printed on recveled paper.

Resonrces for Indusirial and Food
Products.” Theiv goal is to transform
the salt-marsh plant scashore mallow
into o pevennind grain plant that
can thrive on saline agricultural
land and produce protein, vil, and
gum, which can be used for food and
industrinl purposes.

Pathfinder: An Intro-
duction to Oceanyy-
raply and Coastal

_ Processes for Elewen-
rary and Middle School
Teachers.” This in-

. SEFPICE COUFSE, COH-
ducted last sunmer,
provided instruction

- - iR nceanopraphy to

reachers thvonghout the veqgion, who are

HOW IfUsInG the science inty their cur-

ricitla, repching thonsands of students.

Sea Graut divector Carslve Thovoush-
Jgood and Marine Advisory Service
cducation specialist William Hall
veceived $52,600 for “Project

VERSTIY 0

TAWARE.
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Newark, DE 197 16-353
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