
GMQ-Q-96-,001 C2





So vial! tho L'aao of tho L' am Who Loved Wood
,S'tiers tists Probe for Arrssrver to Age -Old Prolrlem
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Tlr< saltr» ater of EM<tan<re Ray is n prrrrre lrnlritr>t f<rr slrilr o><rrrrrs,
rr'hist! i!aire asti!el<ed tire lrrers at the  ,'aire Mav-LeII'es l err! terrar-
nals, 'lire i,er! es, l !ela>I are, terr!!i!ra is slrorr rr i!en.

C
raig  ;ary  abo>c! gently cxtri«ts

Lhc shipworin 7<Credo !st>vali» froIn
a tiini>CI it ltas bOrcd in a f<!ur-by-

cigllt-inch piece of'pine. The honey-
«oil>I? Of 'tLI>in«IS a>id holes eaten
thr iugl! the w<iod in only eight weeks
lcstifics to thc destructive potcntiaI of
This vora«i<!us creature.

Actiially, the shipwornl isn't a >VOrn>
at .111, bur a «lani. Instead of tw > shcIIs
encasingr iTs b<>dy, this clan! possesses
T>v<! snlall shcIIS at thc top of its l!c;>d,
each e<IL>ipped ! ith tw<! scis <if'ridges.
L'sing these ridges, tile shipwor>n
h !re» ils wav int<i wood, growing as it
g<!es.!!pc«ics like le>redo nn»t!h<, com-
mon to The EAST  ,OASt  And magnified
 rn thc Tnonil.oi behind C'>ry in tl>c
ph<it<i ahOve!, may groiv up tO 3 I'cct
1<!ng AI><I,> I!alf i>!«h in di,>n!ctcr.

Eor «cnturics, shipLvnrlns I>avc f'Lasted
their vv>y through lvoodcn vessels,
pier», Aiid <!th<.r stru«turcs in satt
>vater, res<lit>llg ul billions of dollars
in dan>ages. Yvithin thc past fcw yc,>rs,
ironi«AIIy duc to improvements in
>< ater <ILlal>tV, thc creat >res I>.ivc I c-
invadcd ii1cw Xork Il >rbOrr pi'Onlptiilg
the «i' t<! spend In<!re fh;>n $100 mil-
li<!n to br,>«c,uld >vrap pl,>sti«L>round
il! iiisandS <if' pili!lgs Siipporting its
most vital !?icrs. I. !cally, thc 1!cl.nvarc
I iver and Bay ALithoritv has been
>vorking To replace wooden pilings
ravagred hv ship>vorrns at thc  .';>pc
May-Lcwcs FCI I'v tern?>n,>ls >vith pil-
ings Ill;1«ll: of Co up LS>tc nl,>tci!;>IS.

 ;heinical warfare has also hccn
waged against thc v,ood borcrs, >vhi«h
 hi not attack timlicrs imprcgnatcd
with cfcosotc or col?pcl «ornpoiin<ls,
'1'hc downfall is tllat thcsc biocidcs
nlust bc used in higli « inccntrations
to bC Cffe«tiVC, raiSing COn«Cri> abOut
their i>npact  in n<!n-Ta> gcT in!>i li!c life,

I <! find s'>f«t l>ltcl ilritivcs f !r pI Cvent-
iilg ShipwOrnl bOriilg,  .ary, A i1>urine
niolccular biologist ar flic Univcrsit> <if'
Dcl.>w.!rc Crraduatc Co!leg« of Marin«
!itudics, and associate Jef'f'lvI<irrelI, a
I<!TCS ry SeicnT!ST froin  !rcgon Stat«
I Iniversity, are I i«usingr their research
on a uni<Iuc relationship bct>veen tlic
Shipw<!rn? And a SpeCial gueSt,

"Ui! like most «lan?s, sh!pw orms can
digest >v<!<rd >hanks Lo spc«I.'>I>zcd ba«-
Teria That live in a uni I ie grland in their
bodies,"  :Ary explains.
"'I'he shipsv<!rm and
I.'Ilc b;>«ter», 11,>vc .>
svnlliio'>le I cli>tiol>SI11p.
'tVI! il c the sl>ipworm
provides thc bacteria
with A h<!nic, thc
h >«teria pr<!vide rh»
shllivv<!> ln >vith tbe
cnTyincs IT needs to
digr«st cell ul<!se, the
plln> il y «onlpOI!CI'It
of Wood, .>s WCII '>S
.i for»! of nitrogei>
essential f'<!r thc
sh>pwol n! s SLu vi'val
 !n <v !<!LI."

The nl
an<.I his c

ing to so
and whcl
tllc bactc
>Vith lhCin. 1!uring the paot year,  ',ary,
postdoctoral assistant Anii EVilbur, .ind
grraduate student Alis<!n .'>ipe have set
up a Stare-Of-thc-art ship>vorn? culture
facility and have begrun «onstru«ting the
n!olc« II>i pioI?cs ncccssal y for Lic-
tectingr rhe ba«teria in the worms, as
w'cll as 111 w x!d, will«h nlav serve,'Is thc
bacteria sin>T>'II hOSt, Mean>vhil«, fbrcs-
try scientist Morrc	 is Cxal'11>nil!g wOOds
that may havC antibactcri;il propcrtics,
which could ii!directly prevent attack by
wOOd bOICrS and ThuS Offer impOrtant
clues for prcvc»ting s1>ipwor>11 preda-
tion on susccptiblc >voods.

As thIS piojCCT progrCSSCS over thc
ncx> Lwo years, thc scientists l>opc to in-
CrCASC Our undCrStai>ding of'thc uniLIL>c
I chtlonsllip Iictvirccil Thc ship>vo! nl an«I
thc bacteria that enable it t ! digest
W<!<!d, pr<ividingr insight ii!to neW >Vays
<!f con>b<mng thc "termite of thc s  a."



Putting RIerging New Technologies
at Resource Managers' I'ingertiljs

'1st Julv, thf<!Llgh J c ?nlpctitivc
pr !pos ll prOCCSS Ttic Uliivel;SITv 0'1
l!cfavvarc yca   rant College Pro-

grani received,i special enhancement
alvard fr<>ni tlic National!!Ca   ralit
 ;ollcgc 1 logl';1111 To Lfcvclop Ctllerging
reel!n<>f<>gics that c<iastal managers can
usc t<> assess and iniprove thc hc.	th
<it' the 1!claxvare Estuarl, Delaware's
Inland Bays, and l!claivarc's Vati<>nal
Estuariiic Research Rcscrvcs.

l.cd by Robert Knccht, prr>Cessor of
marine policy,,ind Vic 1 lcn!as, profes-
sor of'applie f r.>ccan science, the pn!j-

ic Kirmas, director of the  '.enter f'nr
Re>!rute.<'cnsinr! nt the llaiverisity nf

l!elnrvnr r  'rod>rate  '.<rile!re nf irlariac
."!trrdir's, nad Rilia>rn Cicia-.'Cairr, co-
director nf thc college's  :ritter birr tire h'trrdy
of rM'nrirrc Policy>, crrrnpa>'e t!vrr satellite
in!ages nf the l>cia!var e lfay 7'he scientists
a!le in!~n!!~ed i>r an i ntrrdiscipliaar' I"e-
scarch nrsd cdsrcatiorr profert designed to
providrr reSOnrcr mann!>res n~i tlr r<SCfrrl, nerr>
re>nrrte sensing technic!>tcs tur rrtuni tr» i>re
ond i>nproving Ihr health uf rrrr!str>! r ros!>s-
t<ass s>rch ns the Dclarvnr c Br!y, Dclanrcrrr's
inland Rays, and other vita! !vnterivayr.

cct's intcrdiseipli!iari tcaln illL'ludCS
cspcl rs Iii saTell!Tc rcnlo< c sells!HI�
<>ccan acoustics, <!ccanogr Lphy, ni.irinc
policy, educ a Ti >n, an d co mniunic at i< ins
fr<>ni thc U»ii CrSiTy <>f DelaV,lre
 .rradiiatc  ;ollcgc Of Iriarir!c 'StudicS,
ivith critic;!I iiipuf f'r<im a Managers'
A fels<icy  .Oliili!lttec c<!lil'pl ising I'cp.
resenTativcs froiu The  ,enter tr!r th»
fill;in<1 Bays, Lhc Dcp,il'truer!T of NaLu-
ral Rcso !rccs an l Envir<>nmenral
 :on .rot, tlic 1!clati are Estuary
Pn>grani,,»ld Orhcr coastal TCSOurCC
inanagCnient p! Ogran!S In Delaware.

"Unti1 now, n!anagers have not liad
access to tfle up ~ T<!-d.ltc obsci'vlng Jnd
mOnitoring techn<>l<>giCS th;it cot!fd
provide the kilid ot tiniclv, rclcv.lnt
inf<>rmatiOil th;ll divot!ld increase their
Capabilities TO I!!linage On a iVhOIC CCO-
systclil level rather than oil 92 rcsourcc-
liy-I es !uf'ce basis, s;iys Knecht.  !L r
pr<>jcct proposes to do exactly that by
closing thc gap her!veen the capabilities
ot scicrice arid technology, oil tile olic
hand, Luld tllC I1CCdS Of I'csoLII'cc nlin-
agers oli rh» other."

Thc I:Uidnialk Inl'tl;lt!VC !s OI gl
!live l int<> three COlnpOne»tS. Tl!C
first rcseirCh gro !p is Inrcgrating
land c >icr data gathered bv s,itclliics
 vith <>ther cllvironnicnnil indi cat<>rs
to Create 'I Con!p<ITCI'ri'.Cd  reogri-
Pl!lc lnf<!rnl i Ioli Systcnl   rf'5! t !r
,lssCSSilly, ivetlandS he.lhh. YVith IIS
rich I.lycls of  fata, thc GIS sliould
help nlanagels m<ire easily assess
ch'.lligCS! ll 1 irl� tls ' .'Iff .'cting !Vcr-
!ands, fi'oui Criclo lchrr!C!lr bi, L!rbal1
dcv .'lolinicnt, to invasioli of thc nui-
sance plant Phrnrrmitr r nnrtrnlis,

cI! second rCscirCh gr<iup seeks t<i
dCVCI 'ip J. rclllotc sr.'nsln >, oils<'I"vl!lg
sysT<:I	 Ilicorpnl anrlig dal ',1 on >vite '
tcliipcrat lfc alld halillity, sllspcndcd
sediments, primiry pro�uction, Sur-
face ai'lcl ncarshorc !vaves, tidal fl nv

and freshwater
discharge, and
other p.iranlctcrs
dcrivcd from satel-

lite images, space
S}l lttlC pl!<!'togl'a-
phy, acoustics pro-
f!fcrs, and other
SOUrccs. These
tcchniqu«s and
their vast data b.lsc
ivould sigil! flea!itlv
cull'Ulcc I'csourcc
managers' cap.ihili-
tlcs lo vlc!v al'I Cll
tile ccosysrclil---
fl ol!l the II92I a!!d
13ays r i rhe
DefawvarC Bay-
alld Ilioilltol
Its Changes.

Tlic g<!al of
thc third research
group Is to engage
collsfal reso irCC
!iiaiiagcrs iis full
partners in the
efI<>rt, by comnul-
nicating closely
Vvitll l.tlelil ro 1C'lrli
niorc ab iut rhcir

inforniati >n needs. 'l'his c<>llab<>ra-
no!L All 1 I'iot olily cns lrc Itic Llscf ll-
ness ot'the tools rhe pr iject team
derek!ps bt!t alSO a lvllicc nc!v
regional partnerships to!var<1 inte-
grated COJStal nianagcillCilt.

It> f'orging a net alii Luce,!mong
SCicntiSTS, policv experts, and CO;lStal
maI!agerS, tfiiS c!ca  rrai!t f>I ojeet
may bee<>me a luodCl fOr Orhcr re-
ginns To f<!ll >iV aS Ollr nlll!OI! Stl'ives
tO ill!prove managcnicnt Of ItS
C Oil St a I CCOSVSTC11!S.
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Gauging Mert,urj's
lmpat,t on the

Ilelaware Estuary

Afar!rsc chc!»ist /oscph,'!c»dlnrk rctric»es rnl»>»atcr collected at the Urs vcrsit! nfl>cits!varc
Grad!sate C ollcstcof Afnslnc.'!'tz d 'csin I !! csfi»'t!nnsp »t tn tlsc lais for !ncrcssrv nnnlys s'.

keeping tjp with Current Events
obert Dalrymple  left!  nay look like he's creating an abstract Evork of art, but
thc rcd dye he's squirting in thc water is actually cxp >sing a potential ki]lcr: a
flP Cur>'e>lt.

tlatryn>pte, direct<ir of'thc University of L!claw >rc  : enter f' !r Applied C'.oastat
Lhcsc, rct>, and colleague Ib Svcndsen arc conducting a series of experiments in thc
 !cean Engineering I,ab to sin>«late rip currents and quantih their physics. Dan-
gerous to ssvimincrs, these strong currents arc formed when thcrc is a br  ak in .I
ncarshore sandbar or thc c»rrent is divcrtcd bv a jetty, groin, or other barrier. '1'hus,
at these 1 ications, water rushes out to sea in a narrosv path.

Qua>>tifying thc pt>ysics of'rip currc»ts will help Dalryn>pic and Svcndsc» a»d
their ass<iciates Jim Kirhy and Nohuhisa Kobayashi develop and enha»ce three-
din>ensional computer n><idcls that cern a«curatcly si>nulacc ncarshorc 11>otlo»s. Not
only will these models aid in the design ot hetter coastal protccri in n>ethods, but
thev w>ll;>iso c'vent«ally help us pI cdlc't tl'Ic t>ch'>vlof of thc sh M el>llc «I>dcr var -
ous con editions and ti»EC sc;>les � crucial infbrnution for Delasvare and other

c<!astal states where beaches I»can b>g business, and thc year-round populati !»  if
n>any COaSta1 c i>» nunitiCS iS grOsving ste>dily.

cra>ry. Thi» poisonous silvery metal
is tan>itiar t<i In<>st otus as a c !I»-
p incnt <if thermometers. 13«t it h,>s

als i bce» «sed in a >vide variety  it' otl>er
l>ulcrials ai><1 processes, from pcsticides
 o fluorescent tighrs ni g ild rcfi»»>g. At
onc t>»>c, nlcrctlry svas  :lu»lpcd I» thc
ocean ru>d other svaterivavs, ivhcrc it
event la]ty c»tcI'cd ll>c aquatic f !od
chain, cnntEI»inaring tish, Alt t>o >gh
n«irc tha» 90 Iutions approved an i»tcr-
natlOI>i>], ti'1»  !IE ocean  lump»>g ot n'ief-
c«ry in 1972, as a highly v ilacile»>ctal,
O»C tt>at easily Vapnrires, mercurs iS Still
L>cil>g ti"alEsp il'tc<t 'uld dcp !sited t i land
and sea hy thC atn>OSpherc.

"Of att narc mct;>ts, conramination
 it rhe 1»arine e»vi 'On>E>e»Y by n>ercury
IS O'I pal 1n>0«1'It CAI1cc 'n, rxlvS ma>E»c
ct>e!E>ist Joscpt> Scudtark. "'1'his is due
to nlcreury S tenclc»cy to;tee«null;Etc 'II>
marine t'ood chains and itsrcducti<in by
bacteria to n>orc toxic organic fon»s.

vel> if> VCI v sn>all qua»cities, n>cI cury
exhibits insidious n>sic effect and has
caused svctl-d<icur»ented harn> t<i h<ith
»'1.>rinc cc !systems a»d 1>u»Ean c in-
su>ncrs ot'n>arine products."

I» addition t<> its toxic effects  !n
Ii>ar »e t fe, merc>» vis po'Is<!nous to
t>un>ans. When ingcstcd in morc than
trace ar»<» nts through the consump-
n >» of c »ital»I»Steel f>sh of '1bsorbe<f
by ll>c sk'In OI' rntlcous lT!cn>t>canes, It
can cause skin dis<irdcrs, hcmorrhag-
i»g, liver and kidney damage, and
 !ther problcn>s.

During thc past year,!!c«dtark;>nd
fctt<ivv ct>cI»ist T in>  :hu!' .h initiated
the first n>ajOr invCstigati !n Ot mCrCurV
IIE Ihe Delawu c I eg  H'>.,!iilce ttlc p c-
d<in>inant SO«rCc Of n>erCury iS induS-
trial emissi<ins, Evhich are deposited to

thc gn>und in precipitation, the
scic»tists have establist>cd rainwater
COllCCtion sites for n>Creurv analysis in
l!cia>val e an '1 u> Marvl'U!d, Tl>ev h>>vc
also L>cgun dcvctopii>g cl>cn>leal fulg<.'r
printing techniques to track the n>cr-
cury they detect to its industrial
s iuree. 'I'hiS yCar, their San>pling
efforts will expand beyond rainsvatcr
to estuarine and c<iastal svaters and
sedimc»ts. Their results arc being
,shared wirt> Detasvare of'fiaals and
the t<ixics suLicon>rnitcccs for thc
I!etavvarc River Basin C'.omrnission
a»d thc C hesapeake Bav.



M .Ir!nc hi<!logisT I'.!trick  iafti!ey  right! esposcs agel in!pI cgnaTCLl
!vith oyster DNA t<! ultraviolet lig>ht, instantly rcvcali»g thc gcnclic
conlpOSILIO» of tllC Tvvo diACrent  >Vstel's hC !vanTS 1<! con!pare, Ry

usirig the revolt!tionar> tools ot'hunlan genetics research, Claffncy is creat
ing DNA nlarkcrS that !vill help scic»T'ISTS SC'lich 'IB!O»g Th >usa»LAS Ot oyst
gcrics f'o r the ha»df rl that may c »!t<'.r resistance t > MSX and D< r»io, Lsvo
discascs that have dcciniatcd thc oyster. fishery in thc Mid-Atlantic regi<!n
If The prized disease-resistant genes can bc f<»i»d, tlicy iviH dra»iatically
advarice brccding programs t<! revitalize rhc flagging frsl!cry.

Aiming for New Heightn
in Senfoorl Snfety

tn the Hnnt for
Hardy Oyster Genes

ood scientist l!nllns Roorrer nnd smfirrrd teehlrolorr!
specialist Dor'is Hicks lrurd pr'essirr e-tr cnted snrn-

plcs of smoked senfood into the la!st!.on flrai I!rr scr l
Tostirrrf Ãraehine for tecctrrr e nnnlvsi!.

'igh in nutrition
and hcarr-healthy
benefits, but I<> <

in calories, seafood is
appearing <»I The Llln-
ncr  able m<!rc,ind
more in America.
Yct tlic safctl  !f
scatl! !d products
rcnlai»s a col!cern

;I»long COI!S lnlcl s.

'I'o f'urther saf'eguard
seafood, thc U,S. I'o<!d
.lnd I!rug AdminiStra-
ti<!ns rCCC»tly LleVCl-
opcLI I nc'A' »laudatory
seafood inspection
pr<>gran! based <!n
Thc Ha/ard Ari;live!s
C I'illcal  .<!»trot P<!!nl.

 HA ; :P! svstem,
I.J»dcr tl!is systcin,
scat<!o f is rnonitore f
at CTIIICat p<!»its ln ns
joL!r»c!  ion! scl to
co»!< In!ef to cnslI I c
qLI;llity 111 l s<!fcty'.

In <.Onlplciiie lit;!I V
rese!rch at the I.!nivcr-
sity ot' Delaware, Dallas
Hoover, a food scien-
tist in the C:ollcgc ot
Agricultural Sciences,
and I'doris Hicks,
sc,if'ood tcchn<>logs
specialisr t' >r the Sca
 II ult M If ill c A ivisol'V

Service, arc Testing thc usc of
high hvdrristatic prcssure as a»cvv
nlcl.lu>d for dcslr<ivlng any haute	1
that »lay he present in seatood svith-
<>ut aff'ccti»g its fresh taste, »utriti<»l,
,ln i Tc»TLII'C.

EVhife high-prCSSure pastcuriZati<in
iS n<>t a »C>v t<!od pr<!CCSSing n!CthOd,
itS .Ipplication tO scaf >od iS, In 1,!bora-
tory rcscarch last year, H<>over and
Hicks Llcnlonsll ared Lhc successful
pressure Treatment ot crab nlc;lt;lt
3,400 atnlosplicrcs  thc cquivalc»t
ot'abour >0,000 pounds pcr square
!nch!  ol 20 l»I» Iles at 25'C !vith
n<> signiticai!t   ffect on taste, 'I'hc
san!c tre llnlcill cstertdcd Ll!c shelf
lite of sliuckccl oysters and in;lcti-
vlted  I;ulgero<is pith !gens Tlicy
ma! c.irry � Vi hrir> per re  hrr carr<!ivtierr 
arid Vila!err vrrlrrifz'ears.

I'.artier this year, tlic s iciirists
press lee trcatCd shl'!nip but f<!urid
thc meth<id incftccrive in cstcnding
the SI!cllfish s shelf lit<:. They arc I!owv
applying Thc lech»I ILIC 'ro  !Lh<.I' pl'O-
CCSSI»g appl!C,'Itious, fr<>ln inlietIV,ltllig
palhogcns Th'lt el» bc f<>LI»d ui
snlokcd tish pn!ducts, t > draniali cally
sh >rtcning lhc defi !sting rinlc fof
t'ro7en seaf'ood  vhile m.linlai!iing
Lhc pi L>duct's higli quality. Ity lilcrally
putting the press irc on sea?<>Od,
H ><>vcr;ul l Hicks n!,'Iv s !<!n bc able
ro <>ffCI' bOth the scat'OOd inclustrv
a»Ll COI!s n»crs a ncvv nlc<lsLII'c of

SC;lf !Od qu:Ility 1»d satL'ty.



Eettinll the Low<town
on ITll Economics

1'i<hrrie< rtsms>i>ri<t l er A>sdtr<s»t tt !Ivsrl'i>tst tn fsrtditt tbtrdtntssrrt
tii ltni' I'<'tti ><<3 <1>id /ii'n<>t<i'I II/I tlint il'tll 0<vi< I' dit i'titti tfn trtr>t<<tl0>t
fr<sr>< trs>d'i ti<rtsnl fisltesdvs >>>sr>>sr<i<'>>st>st tv nn ftsdt>'idtssrl I'I sr><if<-
f<'mt>fr<~!ass>tsr  l'J CQ! f<rssssrns>s. 17t!< nr<' srni>sir>sr l<ssf<rsfn>'ity <vs<rid-
>aids' ns tr ri<trY ni n'dttt<' s>>~rs'fs>fir>ttt <rizd n<'orsrlsitsrli"tits<>>t.

':" atld'other.t!lghlv r jqp@t'og.species,
"!<tnt tO give yt!u -an idea.<if flOw I' n!

,. '::;;;,' 'ti M!t!jPY:49~o<'~+facie jvI"0 a '. ' doing," .Patnk re'gently' e-rr'tailed, "I' ve
::.@4@1".'R'st!a'dent.,nn Pa@!e:,%~Icy~ «"e heep givi ti a'dirip.roje in the. doveL >p-

pttlversjty of Delaware Cradttatc College ".tnettt'tnf-tlie U'.4 p<�itio�reiat,ng' t,"> th�
of Mac<n» ttnd.'esi began @'>e~ long; " ' "": -' Nt>rtIiwest t!stlartn'I-�'@inherit,s;Otggnization,'

"'aPP"In'~ + an """ -" ' " I ~ -: " j@ieh "js «Xa'ctly tf!» tOI>ic' 6f'my Ae'si'S'"'' "' "'
4orse - Y'-' I' II-'-~' ' - ""'t<esietarch I'vi @so' been ir!CTttd@ in- ttiany'

highly calif>ed gnd.iiate stiidetfts, !ntith3itxst, ' ' 'rtreefings an'd, ncgettianons jn the Last &y
ageftcies in tIie.fegisiativw and qyecutivebr~id es r!f Th» federal'gettrernmqqt, I>tryer@-'< """nnign+ettt' a~eh'a'-neo"a" o"s of thc

>t<s!th a I!<IIIque -year Lot!g egj'tea." ' U S./RHss>ag. 1tttergovertftnentaf:Consul-
',rneet!tngn rf'e'alglg,"w'i''.the Coiltr,Of intct-
" ': fn'atiot! al',Tracie,,cled�is!t!tt r'e1ating to Italiar! .hs a foreign-affaiis slmcialist at the .

' ',';"Nk~naf Math! e Fisheries. Service in,Mvet
..., delft .'l!ets! off'at'4gl'.ncy,'.ttfeetlttgs;tetany�

to thc Ilite6natf6naI Whaling COn!tnissiOn,
I>ltnnitt>nsrl%st,Br<tilt'Ps' PN'fr>r'k . " -'0", th '. -:- o �t,' ' t o'f II g. Cot> !s, ' " ' ' and, otfterss'."TJQ's,fefiostsship is, a.,vnIondenfuL

Oqetn"aS< a'e'it't�C cut!nCLI t«prenentatives . opportuai y'tt gm ' p
and consljltauve ct!innmttee D!en!<hers to, the issue atean;and the !tvorkings ofNt~srtitil>nl, +stir Ttsuytt»!s ur r!r ."',l~ 4 - " ~ ' ..N 4<';:;,.;. '.. - ~reerrrrrtt &v<titt~, 1<rtkeXasis>r>tll Northtwest'+tl'ant<le II.'i@ieri& Organizationv Washington;" he noted. 'I would

'8>:.""'": tlat< trit>!. EQjqr!qs 5<r>sirq<<g' <'>ilfzr<" ' wftich.the, United,Sta6:s tecentfv'joined,"to de6nIitelj reerllninen f it to. other
'Bph>tsi,,ttf'rnrylMd..preparation 'e>fa rept>rt to Congr'ess on US, stttdents'. It',s an excellent experience!".
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S
ince Ncs< 7caiand first used thcni

<!n a large scale in I9ft2, Individual
'I'rillsfcrablc Quota  IT@! pn!-

grams li'ive g lined }iopulirilv !<1 tlic
United States and througli<>ut thc
ivorl� as,i pro<i!ising meth<><f <il' ma<i-
lglng ccl till<'I flshcllcs 1.1 ! it I'educ cs
over fishing and os cl capi tali>' ill< i<i.

I'he I'I' ! progrini f >cuses on luiiv
nl.lnv hsh are c.itlglli. overall, a totaL
qu<ita, !s h<ci! Is divide f inr< > In<ilvldira I
units that a! c allocated to holders
fishernien;»ld firnis � «hs,> .irc then
g<uaranlccd thc right lo catch tli.it
p<!rii<in of'thc nital <Iu >tv each y< ar,
Itccausc h<>ldings .1rc 1 I.!list<.r.iblc,
meaning tlia  thev can hc s<>ld, b<iught,
ol' leasccl, thc I!older can sct up thc
 >ptiniul11 li;irv  ST<iig a<id ni;1>keTI>ig
ar!'angclncnts To llicl'canc IIIS pl ofits.

Whllc thc pfllic'Ipal c<!Itlpollcnts ol
I Lgs and tlieir prilt!arv bcncfits are
ivcll known alnong res<>urcc nlanagcrs
and Inuly fishermen, thc details  if ivhat
ivill likelv occur durilig the tr lilsition to
a fully f'<Iiicrioning I'I'g fishery haie
not bccn fully explored,

Tli'Is TI "il 92sit In<i
period t<! aii I'I' ! lish-
cry is In >rc tliin Thc
time it takes t<i f<!rmal-
I/c II!lii,ll <Luot,l,ill !c,i-
tions and seT up
rep<!rting,nid inonil ir-
II!g progi II!is, s,i'vs
Lcc AII<fCrnon, a fisli-
erics econ<!mist a<id
pi'<!fess<!I of nlaril!c
policy at <lie L.'nii eiisitv
<!f' Dcfai< arc  >radui!tc College of' MariI!e
.'>Tudies. "IT ale<i inciudes flic sh >rt-run
lic! i<!d fol',1 n'iarket in ITQS to bc estab-
lished and f ir Trades t<i take place, the
nicdium-run peri<>d f<>r liarvcstcrs iuld
pnicess<>rs to ch.inge their acrivitics, and
thc loflgcl'-1uii period for tlicnl Io Inakc
c.ipital in< esirnents as a retail< of neii
opp<irtuiiitics pr ividcd by the system!."

I hc goill <!f Anderson s rica  <ral92t
resc,ircli is to analyze this transition
peri<>d all<i dCVclop a.n eCOIIOnlle
Iiiodcl to describe th» changes in elfi-
ciciicy an� distriblition in b<!tli thc
l!arvcsting and processing sect !rs  >vcr

tinic in <iil ferent fishcrics. What kin le
<if structur,il changes ivill occur in ihc
r<vo sectors, an� v< hen! l!uring thc
past vca<, hc has ident!i>cd iui cstciisivc
range Of'arCis < here I'I't!S c;in gc<ier-
at .' 'llicrc Ised benefits, ff nil Icdtlcl!ons
Ill tile S'IXC <!f the hshlng fleet, to
increaSCd pr<!dueti<>n hy f'<icusilig on
peri<>d» ivhcrc processing yields per
individual fish are higher. When his
al1 all'!ils Is coul!'<LClC, Aude! son !i I .'suit l
!vtll a>d ui the fine-to<ill!<.' of c' isting
ITQs and thc design of nc» progran!s,
as vvcll 'iis help the con!IT!ercial hshing
industry prepare f'<>r an I'I' f sltould
one bc introduced in Their fishery,



l!tarine I!I!vinor! c>ervice: !teach!a!I lint to Yon
tvpical day xvith thc!!Ca  rrant
i<marine Advi»<>ry ser!'icc  MA!!!
»light take y >u t«a claiin?<!nl in

XVilniington t<> tc,tell eighth grader»
abo ll lii;lrliic carccrs to a tidal n!ud tlat
a!orig Incli;ui River Bay t ! ch»ck on the
stat i» «t'a clam rc»ce ting proj»ct.

Based at Ihc L!nivcrsity <>f 1!clav»arc
Crl,iduatC C !!!cgc Of M,lrllie,>Iud!CS ln
l.eivc», thc»ii-nicmber»rat'f travels tlic
it;ltc to deliver tllilclv, ot!lcctlvc Inf !I'-
!Tlat loli To 1 bl oad ra!igc «f aud!cncc!i,
tronl teacher» to busiilc»» oivncrs.

Bill Pal/  left!, .5/A,'! >narine rdacation s/>e-
tialist, dcononstr atra t/?e <i>>>it/!su>iran 's " !ink
and Float' crrrrrrri/rr»r to elenic>itar? tea hi rs.

f!marine Ldncation. S<!n!c pe<>pic
say Bill H.ill  abosc! brillgs thc ocean
to the classroom. As MA,'> niarilic e tu-
cation specialist, <>nc <>t his chief g«al»
i» to inhlic aquatic science int<> the
»ct!<N>l curriculuni bs dcvc!oping in-
»crvicc and c >llcgc-credit c«ursc» t'<>r
.'icvcl"ill ill!»dr'ed Iulddlc school tcacll-
crs cvcry year. List year, tie helped
c«or<1!nate  !pcr!ltl >li 1 !ithf i»der,

At.»erraiatcl? Inter>iationalin !>rilfi»d, I/rra/-
i tv control di>lector Robert /s'ee discrisses th<.
p/rr!rt s cia>>i pi iicissirre/ tcc/!nir/>res !I'rrb MA.'i
siafi>od tci/!>ra/us!v s/?eeiirlisr /!uris Hicks.

3/A r' ar/rracrrltrrre spccirrlist Jo/>n Froart  rrrt/rr!
leads a to>sr u/' a /is/> /ir rrni rrp /a ci li tv i n l!i>vcr.

L!.S, Navy-filndcd u.lini»g cours : i»
occanognaphy, ivhich rc.lched teachers
tr«m Maiiachu»ctti to A!aban!a. Bc-
sidcs bc!ping to t<irmulate thc educa-
li !lial st!iud leds f >1 1!clalval'e s llciv
scicllcc curriculum, Hall also <tevclops
publicati«ns  in marine !ifc t!iat arc
p<ipular «ith rcacicrs <>1 all agei.

Seafood Technology. 1!<>ris Hick»
 bott«ni !ctt! has a busy schcdu!c that
tikci hcr fn!n! pasteurizatio rcscarch in
the lab  »ec page 7!, t<! l<!ca! iclio<>l» and
 retail markets I«prese»t food service
training pr >gram», lo her desk t«dral't
th .' next i!istalllT! 'nt <	 h»I 'Scaf !od
Advisor" c !!urn» t<!r thc National 1'ish-
crici Institute'» So%ad So!<roc»civ»!ct-
t»r, Recc»t!y, shC began lvorking ivith
LInlvc!'»lty  !f l!cla«'al'<' Coopcfatlvc 1'.x-
tcnsion, Maryland >ca  >rant, and mem-
ber» of the»caf !od;ind p<>ultry i!ldustr!
on a spccia! project to cchlcatc entry-
!eve! t' !<?d pr«ccssing iv<!rkers ab«ut
safe t'<>od liandli»g practic»s.

Atirtacrtltarc. John 1',ivlrr  above!
pn!vide» technical assistance t« tish
farmers thr<>ugh pcr»oiial c<>nsulri-
ti ins and ivorkihop», thc !!e!a«arc
Aguacultul c Rein ll'cc  .c»tcl .lt Itic
 iiliversity'» l,e«c» campu», and th»
lnlcl !let. 111 fccogliltlol! «f ills c!' 'n!-
plary service  o thc public, !',Teart «as
rcccntly li«noted ivith thc Mid-Atl.ultic
.'vca Crrlnt Marine Advisory .'.>Crvicc
A«ard by his peers in the rcgi<nl.  :ur-
rcl'lt cfTort» Ia»gc f> on! a cl'll'n s»»d!ng
project in the inland Bays t«dc«el<>p-
nl»»I. of a stl'ollg acluacu!Lure c! tension
nct«<!rk in thc '.Uorthca»t,

Marine Resortrce Managenrent.
BC,'iid»i C >«rdlnatlilg ttlC In! l»d BaV!i
Citizen M >i!it<!rii!g Progrtull  page 4!,

J !e 1'arrell  licl<>ii ! is playilig a lead ri!l»
in »!ecting <iith local resource»tanagcrs
rn a»sess rheir int >rmati<!n needs <nl
tichalf  >tSca  irant » nc«' c >as'I'.'ll cc >sys-
tem health prnj»ct  page 3!, «hich seeks
t«dCveh>p u»efill In<ulitoring tcchni<!ue»
f'br coastal rcsollrcc Inanagcrs, Becciltlv,
1'arrc!l  organized a t'<>ruin  ni tlic !i«roc-
»hue. Crab, vctlrch h.i» bccn decl»!ing Iri
l >cal waters, '1'he crab's cggi feed migra-
toI v il'lol childs ',I!<!ng thc AT!a» rc fly-
«'av, ivlillc lts i?lou t c !I!Tall!»;I corn!?«-
IIC»T Tliat ii uied t« tC»t. prciCripli<>li
drugs t !r dang»r<>u» bacteri.l.

>Marine Recreation. Inter< iT in
1!c!airfare'» c<>astal w<>ndcr» continues
I<! grove a»long tour'I st'i. Du 1 1 rig Itic
past year, Jim !'a!k, MA!! niarilic rccrc-
atl Ill speci;lllsl  above light� !, liclpcd
<>rganiec the itatc'» second ec«touriini
c !lifcrcnce u!d <.'o-ant!i«reit I lic»tiilc !i
fir»I ccotourism guidebOOk � l !cia!!rare
FCO l!ISCO!rerieS � � !'!foduCCd by AL!iult C

Ioc Farrell  left!, 34A92»iari»c rrsuarii. >>ran-
arrr >neat specrrrlist, ii rico» ies tbe 8 l atte>rdcts tii
.'iea  'I ant's rr crrrtfiirrsnr tri rd'err tr'/w rc<earrb
/>ri r!ri tirs /i? I tbi dec/i nrrrr! /rurses/?uc curl»

Pulilicat!ons II'IC, Etc a!so Iieccnllv
j»incd iiirh colleagues tr<!m the
.>uiics  .«ul'! tv  ..«»vent!oil alid
'1'ouri»ni Corn!»i»si !il .ind thc t!c!a-
«'arc,',>Ina! 1 !<u»inc»» 1!evck!pnlcnt
  ctiLcl to t<!f»1 I lic Southcl ll Dc! a-
ivarc Business Alliance t > deliver
cducationa! !?rogrlnlnlllig I<! co lit,ll
!?Lls!»CSSC». 1!LII lug tlic I?CXI Tear~
thc alii.incc «il! pre»cnt iv<>rks!u>ps
«Il topic» I',ulglng tr«nl !icilsona! nial
kctlllg T«special events plalin!»g.

llfarinc Biology and Pvograsn
fffanagcsnent. Kent 1'rice  far right!,
ri r»<?elate pr !te»»or of nlaruic l!IOlOgV
biocti»nlistr! .II rhc L!nivcrsity <it
!!c!a«.arc  rraduatc  :o!lcg».  >f !Marine





Seafood'scleBcc j'fedlnoklsy 3,0;561 4f!;-:89.0
Pohcy Studies 20,368 99�073
Marine Outreach 231,295 599,793
Graduate F lucation 0 446,860

Program Managcnlcnt 13,356 185,013

$1,908,413

$2,295,913

$387, 500Totals

Grand Total

r n acMition to this funding, 1Jnivcrsitl ot Dclaivarc Sea Grant in-
vestigators successfillly competecl f rr several special grants from
the Nati mal Sca Grant  ,"ollcgc Progrlm, National Oceanic and

Atrnosphcnc Aclministration, U.s. Dcpartnlcnt of :onlmcrcc, 1'tul t~
for these proIects are nianagccl by 1!cfaxvarc 5ca. Grant and serve as
an nllpol tant sllcclla lisn! f !r thc clevclopnlellt of cnmprchcnSlvc Ellen
intcgratcd research ef'f'orts:

"4RRAGAHSETT TIAy CAIHPUSNARRaGANSHT, R f. 028821'rinsed  rr! recycle' paper.

+ Marine pnliCV prnfissOr ROI ert Knecbt
and applied ncean science pv<rf ss<rv Vic
Klcmas received a Special Bnhance-
ment an ard totali  rs  $1,055,234
ovev thc neet three ye< vs t r lead a nni>cl
interdisciplinary res arch and ed  ca-
ti rn project dcs 'spied tn pr <vide vesnnrc '
manaaevs  vithi vlrlovatir e ncir> tech-
ni�nCS fOv n<nliitnvin<I and impr<r virtu
vi tal rvater s>avs such as Dela vare Bav.

+ Marine hiolottist Patrick Ciaffircy>
received firn v alvavds t <tali n@
$165,069 from thc
<As<ter I yisease
Research I'voqra m
to c<rnd act
pen�  ti c re-
search ain<ed at
im<lrvoviny the
resistance nf'<'did-
Atlantic  ryst<.rs t<r
M,'sX and l!evmn diseases.

BOtanistS Jack C'alla@her lind Denise
,'1'elisl ar IresIan thc .sccnnd year of'a
$225,000 award from the Marine
Bioteclniolosfv ProtIran  for "'I'ran.s-
aenic Marine Plants: 'I he I .'cv to

Exploitinsl Saline I and and Water

R iso  rccs firr Industrial and Food
Pr<rductS. " Thci 1 q ra! is t<r tvansfirvm
th  salt-marsh plant.seashore niallcav
into a perenriial avain plant that
can thrive on salin< allvicult  val
land and produce protein, oil, and
 Inrn, n bich can lu rlsed Jirr fo rd and
industrial purposes.

+ .'ka C'van  a'ir cct<rr  .'arnlyn Thnvouah-
 Inod a nd Ma ri ne Ak~isor y .sIev vice
«ducation specialist W lliani Hall
veceived $52,600fnr "Prnject

Pathfinder: ts n Intro-
duct orl tn Oceano'
raplrs and C,:oa,stal
Processes fov Elcrrreu-
tarv and Middle 5chool
lcsacfrcvs. Chris  ri-
.ser V CC Cnnrle> CO11-
ducted lust si mnlcr,
provided insirucfinn
in  rccan rltvaphV t<!

tea hers tbvnulthn  t the region, robn ave
noi > i nf'usi nil thc science into Cbciv cur-
riculaa, reach nq thor sar dr nf' st  dents.


