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Message from the President 





The Many 
Missions of 
MSRC 
I am delighted to pre ent this report 
which summari zes some of the high­
lights of ISRC's programs in re ea rch, 
educa tion. and public service for the 
past two yea r. 1992-1 993. Las t yea r. 
I\ ISRC ce lebrated it 25th anniver ary. 
Fo r 20 of those yea rs. I have had the 
honor and the pleasure of being the 
Direc tor of ISRC. 

Throughout it hi tory. ISRC has 
pursued di tin ction through distinctive­
ness. The sa me two themes have guided 
til e elevelopment of MSRC almost from 
th e outse t-excellence in coas tal 
oceanography anel commitment to the 
use of cience La erve society. 

Over the yea r ISRC also has 
de\'eloped programs of excellence in 
ca refull elected area of blue wa ter 
ocea nograph y. In 1992 in a singular 
move, MSRC addecl a new and powerful 
ca pability La study ocea n-atmosphere­
ea rth interac tions with the addition of 
the Institute for Terres trial and Plan­
etary Atmospheres. Commitment La the 
eli linguishing theme remains trong. 

The Cornerstone of 
MSRC is Excellence 
in Basic Research. 

While ever'ything MSRC doe begins 
with basic research. liLLIe end there. It 
is not exce llence in ba ic research that 
et ISRC apart from all other ocea no­

graphic institutions. It is how i\ ISRC 
leverage that pos ition of leadership in 
fundamental re ea rch. It is this 
exce llence acro the broa d spectrum of 
MSRC's many mi sions that se ts it 
apart: excellence in educa tion at all 
leve ls. the richness and diversity of 
I\ ISRC's public ervice miss ions. and the 
innova tion and the effec ti vene in the 
ways it pursue these mis ions. These 
are the qualitie of l'vISRC that make 
it cli stinctive and that make it a center 
of disLinction. 

It is becau e IISRC' reputaLion is 
rooted 0 deeply and anchored 0 
securely in it fundamental research 
that it is able to take chances that few 
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other oceanographic in titutes could 
take. Whenever one take chances . 
there are ri sks: ri sks of failure. ri ks of 
criti cism. ISRC has not been immune 
from the e a aults. but the risk of not 
taking chances are even grea ter. 

Ilan of the planet's coas tal environ­
ments are in peril. They are already 
being los t at a rate that ri als the loss of 
tropica l I'a in fores ts. ancl the worst may 
be ye t to come. Th e los of biodive rsity 
associated with the degradation of 
coas tal marine ecosystems ranks econd 
only to the loss of biodiver ityassoci­
ated with clefores tation of tropica l ra in 
fore ts. The 10 of coas tal biodivers ity 
has not ca ptured the public's allen lion 
but unless bold step are taken 
promptly. many important coas tal 
environments and their living re ources 
could be severely damaged. ome even 
irretrie abl losl. 

The planet's present population i 5.6 
billion. Fifty percent li ve in coas tal 
region . In less then 30 yea r th e 
planet's population will double. inety-
fi ve percent of the growth will come in 
developing countrie , none of which has 
the infras tructure neededLO dea l with 
the enormous surge in wastes they will 
experience. Fifty percent of the more 
than 11 billion will live in coasta l 
region . That i equiva lent La moving 
the planet's present population LO within 
50 miles of the coas t! lany of the 
countries wi th the mo t rapidly growing 
populations are in tropica l and emi­
tropica l areas. areas rich in coas tal 
biodiversity and which are particularly 
sen itive to anthropogenic disturbances. 

Most of the countries where the 
gl'ea te t population growlll will occur 
are known . Tho e that al 0 ha\'e r ich 
and diverse coas tal ecosystem can be 
identified. The time La ac t is now. The 
fir t tep i La ra i e awa rene s. Thi is 
not done through publica tion in peel'­
reviewed journals. regarclless of the 
quality of the article and rega rdless of 
the quality and circulation of the 
journal. It is clone through the mass 
media. through mass ente rta inment 

mechanism and through major informal 
sc ience educa tional in litution -
mu seums and aquari a. 

This fall ISRC will form a pa rtner hip 
with the ew England Aquarium in 
Boston; Kenny Young. writer of" nder 
The Boa rd\ alk" and produ cer of 
"Ea rt hrise;" and Ronald Oehl , co­
founder of The Earth Times. We wi ll 
announ ce a bold new joint venture 
entitled "Coastal Rhythms." 

"Coastal Rhythms" will consi t of a 
CD. a video, a CD-ROM and we hope an 
IMAX film-all focused on the im por­
tance of the coa ta l ocea n. on the 
impending threa t - the loomings-and 
on the development of trategies LO 
allow human to live in harmony with 
their coas tal environment. 

The CD ~ ill have song about th e sea 
and th e coa t and people' interac tions 
with these en ironments. About half will 
be in Engli h. the other half in nati ve 
language ung and performed by 
indigenou peoples from around the world. 

The CD-RO I will allow people of all 
ages to hear th e mu ic. to see the bea uty 
and th e threats . and La explore "what 
if .. ... scenarios for the world's coas tal 
oceans. The video and th e IMAX film 
will capture the beauty and diver ityo f 
the world 's coa ta l ecosy tems. tlleir 
importance to living marine resource 
and to people, and explore the threa ts 
and th e strategies to allow people to live 
in harmony \ ith the e environments. 
The projec t will invo lve ce lebrities. 
sc ientists. policy maker . environmen­
tali sts. and ordinary people from all 
walks of lif who love the sea . 

On I November 1994 I become the 
Pre ident of the ew England Aquarium. 
I wa nt to take this opportuni ty to thank 
all those in ide and outs ide of 1SRC 
who have contributed so much to the 
development of thi remarkable Center. 
I hall mis you. 

----
J. R. Schubel 
15 September. 1994 
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The 
Marine Sciences 
Research Center 
Pathfinder. innovator. ri sk take r .. . all 
are phrases that can be usecl to clescr ibe 
the ~ '1 arin e Sc iences Research Ce nter. 
Over its brief histo r). ce lebra ting its 
25 111 annive rsa ry in 1993. lSRC has 
emerged as one of the \Vorlel's lea ding 
coas tal ocea nographic institutions. IL 
has been a leader in resea rch on 
unusual and sometimes contro\'ersial 
issues. In one major area. in particular. 

ISRC took a leading role from the \ery 
beginning-translating sc ientific 
research resul t in to informational 
formats usable by elec ision make rs. 
planners. managers. and the general public. 

The Center has also been a leacler in 
achieving a ri ch dive rsity of its faculL . 
stafr. and students; a leacler in building 
consensus among dive r e constituents to 
find so lu tions Lo intransigent emiron­
mental problem; and a leader in 
promoting and offering marine ("cluea tion 
to schools. teachers. and th e genc ral 
public. With thi s repo rt. ~ I S RC rc­
examines its 25 yea rs. not as an 
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exercise in informing the statu s quo. but 
with an eyE) LO growing. and even 
res tructu ring. ove r th e next 25 yea rs. 

A history of leadership 
built on solid science 
The co rner Lone of JSRC has been a 
sLrong basic resea rch commitment. The 
CenLer's 55 full-time faculty have buil t a 
so lid re putation. plac ing ISRC as the 
top coasta l oceanographic institute in 
LilC \\'o rld. This pre-eminence in re­
sea rch and the fl exibili ty and opportuni­
ti es arrord d by the Ce nter s fi ve 



inslitutes. have enab led 1\ ISkC to ta ke 
risk to develop innovaLi\e Il lu lions to 
regional. national and global problem 
(sec ec tion on in tillites. page 39) . 
For example. 1\ ISRC' Waste \ Ianage­
mentlnstitute (WM I) con trl cted the 
first fi shing reef out of coal a h blocks. 
Some yea rs later. WM I bu ilt Jle first 
artifi cial reefs a well as the fil'st 
building out of concrete block made 
from incinerator ash. a ub I itu te fo r 
aggrega te. mixed with cemer t. The goa l 
of both projects was to te t th 0 uti lity and 
afety of product crea ted from unwanted 

waste. From the e, a number Dr jmilar 
projects have emerged. 

I'vISRC researcher were among the 
ve l'y first to pl'obe the ourc('s. tran s­
port. and fate of ed iments ill ew York 
Harbor es lllar . and to use tila t knowl­
eelge to develop new ways of managing 
dreclgecl material. Today. through the 
\\IMI and Insti tu te for Urban Ports and 
Harbors. many more MSRC ~ c ien ti st 
conduct re ea rch programs on the 
complex dynamic of thi s ha 'bor 
es tuary, and much of their \\' rk will he 
used to con trol po llutant and under-
tand the needs of its li\'ing I esources. 

Multidisciplinary approach 
to study systems 

nderstand ing sy tems-hOlv man 
difFerent envi ronmental com )onents are 
rclated to each other-often taKes many 
ears of study b) researcher ') in many 

different discip line. Long before 
multidi ciplinary re ea rch b('came a 
buzzwo rd . I'vISRC scienti ts \\'ere 
co llaborating with co ll eagu e ~ in neigh­
boring disc ipline on comprehens ive 
research programs allove r the wo rlers 
coas tal ocean . One of this Cente l's 
grea test trengths is its faculty's abili ty 
to collaborate among the eli cipl ine . 

One of tile largest and lonsest running 
programs of thi, type im'0lvi1g severa l 
1\ ISRC re ca rchers is a joint Brazilian 
and 01'L11 Ame rica n multi-i ns titutional 
effort LO exam ine sed imentation on the 
conlinental margin near the 110Uth of 
the Amazon River. Over the rOjec L's 
fi ve years of stu dy anel four cruise . 
mucll has been learned abou " the 
geologic hi story of th at regio 1 by 
exa mining core of sediment depo ited 

0\' ran ex tencled range of lime in con­
junction with sLudies of current physi :;a l. 
chemica l. and biologica l processes . 

~ I S RC is typ ica lly a part of regiona 
mu ltidisc iplinary pro jec t . Our reseal C -

ers' combination of skill s and experiel(e 
with regiona l problem put them on th 
ins ide track in understandi ng the mary 
comp lex coas tal marine y tems nearb, 
anel surrounding Long Islancl. The fi v,'-
ear EPA study of Long Islanel Sound. 

part of the ational Estuar~ Program 
brought together six MSRC faculty an I a 
number of their graduate tudents wi h 
other univer iUes, indu trie , envirOIl ­
m('nta l agencies . an d citizens' group 
ar unci the Soun d. These diverse gro IpS 

joinecl together in a concerted effort to 
understanel and control the cause of 
ummel' hypoxia in the Sounel. 

In an ex ten ion of thi pro jec t with 
tl1<' Long Island Sounel Study Omce, 
located at the Center. MSRC is currer t1y 
ele igning a novel mon itoring prograrr 
lI1at may serve as a model fo r all othe rs. 
It \\ ill combine advances in enso r and 
information technology and in remote 
ens ing strategies to provide beLLer 

cove rage at 10\\ er co t, and to make 
information ma ilable quicker and in ( 
wide va riety of formats tailored specifi­
cally to the needs of difFel'ellt user groups. 

nother new EP ational Estuary 
Program s tud ~ in which M RC is 
invo lved is to lea rn more about the 
Peconic Bay sys tem, a serie of bays 
inside the forks of Long Island' eastern e 1 . 

Bui lding consensus amonn 
researchers, policy makers, 
and environmental manage rs 
D r ing the past Few yea rs, ISRC has 
become well-known for its leadership in 
building consensu among diver e, and 
often divergen t. environmenta l view­
points . AFter many yea rs of finding no 
resolution. the EPA asked IS RC to hl lp 
vith their ationa l E llIary Program n 
an Franc i co Bay. The San-Francisc ) 

estuary can now claim back some of til e 
frc h water. prev iously diver ted to 
agricultural and urban concern . in order to 
ma intain low sa linity habitats cr itical to 
ma ny es tuarine plants and animals. 

\ow. consensus-building wil l be 
ea~ie r with MSRC's new Interac ti ve 
Dec ision and Environmental Ana lys is 
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Laboratory (IDEAL). Thi fac ility boas ts 
12 networked computers. installed 
around a conference table. which allow 
use rs to enter ieleas anonymously wilh a 
fac ilitator to integrate all entries into one 
Ii ting or graph on one main screen. 

IDEAL wa first useel at th e Center's 
25 th Anniversa ry Coas tal Summit in 
Dece mber 1993. At this meeLing 25 LOp 
leaders in coas tal ocean problems from 
around the world conve rged to assemble 
a report of the major threa ts to 
thc coas tal ocean and to sugges t 
remecliaLion strategies. Th e facility 
allowed for an easier fl ow of ideas. as 
\\'ell as free r acceptance of the ideas 
prese nted by parti cipants. since authors 
remained unielenLified. The end result 
wac a much smoother road to consensus 
than ever before. 

The make-up of MSRC's faculty 
~I S RC has had a long commitment to 
asembling a faculty of many cultures and 
morc women than most other oceano­
graphic instiLlites in the world. Its 150 
graclu ate students studying for their 
~I as te rs or Ph .D. degrees are also 
diverse. coming from countries arounel 
Lile world in response to the Center's 
global reputation and til e reputations of 
multiple generations of ISRC graduates 
\\'h o have taken leadership positions in 
academia. bu ine s. and government 
throughout the world. 

Taking a broader 
educational role 
~I S RC offers a ri ch array of undergradu­
ate and graeluate eelu ca tional programs 
anel specialized certifi ca te programs that 
respond to the speCific needs of profes-
ional groups. Every yea r more than 500 

undergraduate students enroll in 
ocea nography courses that take them 
into weUands and onto open water for 
first-h anel experiences. 

Public edu ca tion for the Center is 
continuously evolving and expanding. 
Recent highlights include special 
Cen ter-co mm un i ty-school pal'Lnersh i p 
programs. teachers' workshops. 
and educa tional software. videos and 
publica tions for all ages (see Public 
Outreach. page 9) . Man of th ese 
programs. products. ancl publi ca tions 
are proeluced jointly with ew York 
Sea Grant In tillite. loca ted at the 
,ISRC campus. 

The MSRC institutes 
Its in titutes bring fvI SRC an array of 
resources for re ea rch and educa Lion 
that \\'ould oth erwise not be ava ilable. 

Th ey enable in titulC resea rcher to 
focus their attention ancl efforts on 
important problem and opportuniti es . 
The e problems and opportunities are 
naLional and global in extent. but often 
ari se with clari ty and urgency fi rs t in 
th e ew York metropolitan region. 
where th e institutes ' resc3l'ch ca n be 
tes ted in pracLi ea l applica tions in the 
fi eld. 

I\.l os t recently. the In titute for 
Terres trial and Planetary Atmos ph cres. 
along with the atmospheric sc iences 
faculty. joined ~I S RC. This union no\\' 
allows the Center LO focus on ocea n­
atmosphere interac tion . an impol'lant 
area of interdi sc iplinar study. 

The Centel's \Vas te ~I a n ageme nt 
Institute has. in its nine yea rs of 
existence. tackled an array of regional 
was te issues. such as aiding in th e 
formulation of a regional fl oa table 
waste management ac tion plan to keep 
th e region's beacll es free of wastes : 
tes ting degradable plas ti cs in various 
natural environments: and deve loping 
and tes ting uses for compostecl 
municipal waste. recycled plastic product . 
and municipal inCineration ash. 

By providing a major ource of talent 
to explore th e fundamental require­
ments of impol'Lant nati ve spec ies of 
aquatic plants and animals. the Living 
Marine Resources Institute (LI IRI ) has 
aideel environmental managers. loca l 
and regional planners. and entrepre­
neurs dependent on marine resources . 
such as aquaculLllre companies. The 
LIMRI faculty are invo lved in projec ts 
that probe the life hi story and migra­
tory paLLern s of bluefi h. predaLion on 
stripeel ba ss , and the invigoration of 
Long Island's shellfish industries. 
LIMRI has For a number of yea rs 
conelucteel resea rch on the "brown 
Lide. " a mys terious alga that pcriodi­
ca lly blooms in the bay of Long Island. 
causing a severe dec line in shellfish. 
While the difficult ques tion. \vh at 
causes the alga to bloom? 
has not been sa ti sfac toril y answered. 
in the process of studying th e ca uses. 
LI IRI sc ientists have begun exploring 
several new. important m'enues for 
further research. 

Achieving con ensus to sol\'c 
difficult environmental prol)lems Il as 
been the speciality of the Coastal 
Ocean Ac tion Strategies (COAST) 
In tiLute. To manage group problem 
olving more efficienLly. lilC Institute's 

most recent venture into uncllarLecl waters 
exploits advances in computer hard­
ware and oftware. The crea tion of 
IDEAL. th e first computeri zed coa lal 
ocean problem-solving facility. has 
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extended ~1 SRC's capabilities. not only for 
problem solving, but for tra ining the next 
genem Lion of problem solver . 

The Center's two themes 
F'rom the Center's outset, two themes 
have guided its deve lopment. The first is 
to achieve excellence in bas ic resea rch in 
coas tal oceanography. The second is the 
timely transformation of advances in 
sc ientific understanding and technology 
into innova ti e strategies to allow humans 
to li\'e in grea ter harmony with their 
coa tal environments. 

The grea ter ew York-Long Island 
region is perhaps th e world's grea te t 
coas tal laboratory to put these themes 
into prac ti ce. No other area of comparable 
size ca n matoh it in term of diversity of 
coas tal envir nments and population size 
ancl density. Th e gl'adient in population 
ancl environmental impacts from the New 
York City region to the pri stine east end of 
Long Island $ound is tee p. 

Such I'a ng and diversity makes thi 
region an idea l labora tory for developing 
and te Ling management strategies to 
accommodate multiple and conflicting 
u es. And ~ I SRC has used this laboratory 
well ove r the pas t 25 year. becoming a 
key informaLi9n source for many regional 
and loca l environmental managers. 

SCUBA 1 
Disguised as a seal by technology, 
rubber flesh scarred by neoprene, 
I slip into the pressure 
which triples every hundred feet, 

a strict and lethal rule. 

Now, free of allegiance to the vertical, 
nearly happy but for the guages, 
I hunt where no saints have gazed 

except for the statues in shipwrecks. 

If the tank on my back is a lung, 
then what is this gun in my hand? 
A hypodermic for civilized poisons, 
a retired caveman's totem, 

a twisted secret no straighter in steel? 

Those are land questions. Here, 
where everything is sidelong and saline, 
life eats life alive 

and I worship God as Zero Mercy. 

Richard Lourie 





The graduate 
program 
1\ILllOugll our 1992-1993 full-time 
graduatC' population numbered 120. 
\ISRC has manageel to keep the student 
to fac ulL~ ratio low (2 .9) to in ure tilat 
eaeil student reeeh es tile indivieiual 
attention needeeito become ac th e 
profess ionals aneileaders. Beca use of 
tili s incih idualizecl attention ami tl ISRC"s 
gro\\ ing im'ol\ ement with environmental 
agencies and institution of e\ er) stripe. 
ou/' gracluate tudent are orten given 
unique opportunilies to \\ork on real prob­
lems. botil regional and global in scope. 

Tileir experiences range from formal 
intern ilips to informal participation on 
projec ts L1w t attempt to answer press ing 
qu es tions or so lve exi sting problem . 
Tilis combination of academics and 
cxperience il as given III SRC graduate 
stu ciC' nts a eii tinct acl\ antage in fin eiing 
job 0pporLuniti es in lhe fields of tileir 
cil oice . TOday our graduatr students arC' 
founcl in academic and go\"crnment 
institutions and em ironmental agencies 
tilrougilout til e \\ orlel. 

INDn lI)ll \I, \1"1'1';N'nON 

Undergraduate 
education 
Tile undergraduatc componcnt of til e 
marine sc iencr curriculum 11 as cvol ved 
\\ ith til e cdu ca tional mi ss ion of II ISRC. 
From til r first four undergraduate 
eour'srs offered through IIISRC in 1982 

to 111e 28 cour e offeree\ by the ene\ of 
1 QQ ~. the enrollment ha grown from 
Irss than 100 students w near1y BDD welay. 

\Iany undergraeiuate have ava ilecl 
Llwm eh'es of the opportunity to undertake 
indepenclent studics witiltile supervi sion 

Educatiom 



of ISRC faculty. Tile Ccnter continu e's 
to run its own co mpetiti ve program of 
ummel' fellowsl1ips Fo r dese rving 

undergraduate to participate in researcl1 
project. as well a to play an important 
rolc in tile Unive rsity-\\ icle summer 
resea rcl1 programs for minority studen ts. 

In 1988. ~ I S RC crea ted its l'irst 
marine sciences minor. tl1 ro ugl1 wl1i c 
undergracluate ca n take lec ture. 
laboratory. ancl Fi eld courses taught at 
both introcluctory and aciva nccclle\·els. 
Resea rcll opportunitie are also ava ilable 
to qualifi cclunclergracluates. both on­
ca mpus ancl in ofF-ca mpus intern sl1ip . 

In 1992 ISRC began a cooperati ve 
effort witl1 til e ~Iu l ti cli sc iplin a ry Stucl ies 
program at USB. c['aFting Ocea nogra­
pllY and Environmenta l Studies track 

in Lhe Mlll ~idi C irlinar~ 5lUdle ma\OL 

~he 8dclltlon of the Institute POI' 1'el'I'es­
lrial ancl Planetary Almospll eres (ITPA) 
in 1992. brougl1t to l\.ISRC a major in 
Atmo pl1eri c Sciences/Meteo rology. as 
well as a suite of unclergracluate 
atmospl1eri c sc ience co urses . \Ve are 
now in Lll e process of e tabli sl1ing an 
undergradua te meteorology laboratory 
at til e Cente r. 

fvlSRC has become th e Univcrsity­
wide leacler in clcve lopment and 
refinement of tllC uncfergracfuatc 
programs in tile broacl area of Enviro'l ­
mental Stucli es. MSRC playecl a majol 
role in tl1c es tabli sl1m ent of tile Offi ce of 
Em'ironmental Studies on west ca mpus 
in the Fall of 1993. In tile Fall of 1994 . 
the Environmental Studies Livingl 
Lea rning Center opened. willl a stu clen t 
excllange program in vo lving Lancas ter 
University of Llle nited Kingdom. Tile 
Li\ 'ingiLearning Center pro-vides the 
nucleus for a eries of ne\\ course and a 
minor in environmental sc ience . 

In lIle future. ISRC \vill remain 
ac ti ve in tile environmen tal studies 
arena. 'ril e Center l1 as jus t begun a 
comprehensive review of ~I S RC uncler­
graduate programs. witl1 tl1e goal of 
improving existing programs and eventu­
ally deve loping an undergra cfuate major 
in th e marine sciences . 
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Li\ ing on I ,ong Islclllcl- \\ 11('I'c' Ill(' coast 
is no more tlwn a l :i-minulc dri\c rl'Om 
,III point s-orfC'l's riell opporlunitic's to 
1)(' close to tllC' secl. It also C<1I'1'it's 
I'('spon sii>ililie s. \ s il citi ze n or til(' 
Island , \ISRC is commi lted 10 IlUi'lUI'ing 
,lIld promotillg a sc nse of stC'\\ill'dsllip of 
till' coastal occan. Tile Cent('l' full'ill s 
tlli s re s pon s ihilil ~ tllrougll a di\('I'se 
\CII ' i( ' t~ or puhlic outreac ll program s. 
c'acll tailored to Ill(' spccial interests and 
needs of a parti cular group. 'I'llcse 
acti\ ities I'angc frolll inrol'llIal sc icncc' 
progralli s for ~oungs tC'l' s to formal 
COU I'SCS dc's iglH'd s pe Gifi('all~ for sc llool 
teacl1('l's at all Ic\('ls: from 11I 'ea hJa st 
di scuss ioll groups 1'01' citi zc ns gl'ou ps to 
film fe stival s for rctirces: from rOl'llwl 
pal'trH'I'S llips \\ itll SC llOOI sys tcm s 10 
Cll\ il'onmcnl al \\ I'itcrs' re sti\al s for tile 
gcnnal puhlic. 

1"01' so(' i('t~ to Ih e in Il arlllo n ~ \\ itll 
tile coaslCl l ocean, citizen s must knO\\' il 
l)(' ttel'- llwy must culti\alc an undcl'­
standing and decp appreciation 1'01' il S 
cilangca illc' ClIIlI comp leA nature. 'I'llC') 
al,,\) must (Ic\c lop a stl'Ollg se nsc of 
st('\\al'dsllip. People lakc cal'c or tllings 
till') ca re a i>out. 

Sill ce publica lion or ils first Biennial 
l\cpol't 1'01' I DHB-I DIlD, \I SRC Ilas 
exp lored many Ile\\ Cl\enues to I'eacll as 
1l1(l1l~ s('(' loI'S or 11lC' pui>lic as possiI)le 
\\ itll inl'ol'rna tioll ai>out tllC' coasta l 
ocean . 'I'll(' metllods and rneans used 
IUl\t' vclI' ic(1. hul til(' r(' suits Ilavc [wcn 
uniformly success ful. 'I'llc follO\\ing arc 
somc of Ill<' e\ents, program s. and 
proclucts ~ I SRC Ilas made ClVai lall le to 
til<' puhlic 0\(' 1' ti1(' pa st years . 

1-IIOilIO'I'INfJ S'I'I·;\\f;\IlJ)SIIII-

Tools for teachers 
OU I' sC l'ies of Scicnc(' Hulletins 1'01' 
teacll<'l's tackledlopics such as junk 
mail. food \\ell s in eslual'ies. Ill<' sta tc 
or marine fi sllC'ri('s alkl' tll e ~Iagnuson 
\('t. Il~ po\ia in I.ong Island SO U lid . tllc 
(,[,fccts of population grO\\ til Oil Ill<' 
coas tal OC(',lil, and fioatal)lc \"I stes 
in our coas tal \\ 'iilel's. e (II ' I ~ I .OO() 
arc no\\ on Illis mailing list. 

1)('1\ ing into a Il<'\\ lll('diulTl , ~ I SRC 

co ll iil)orCiled \\ itll .Iolln Stc\cn s I'roduc-

Public Outreach 

liolls 10 produ ce a \ idco Oil til(' Ilcalill 
or \c\\ York IWI'I)(lI' (" \Ii\ e ill an LrI )(ln 
Il al'bor") alld a sC'I'ics of foul' \idcos Oil 
IIH' cll<'llIistl') , hiolog) , gco log~, and 
pllysies of I,ong Island Soulld ("Scic' Il('c 
01 I ,ong Island So und: 1':\plol'Cll ion of 
an 1 ':s llI a l'~ ''). \ s Ill<' \\ord li as spl'cad. 
til<' dcmand for tl1(' sc' \ idcos fl'olll 
liill'arics, se llOols. and en\ il'o nnH'nt(l1 
groups IHi s co ntinucd to gI'O\\ . (JIIIC'I' 
\ idcos arc ill til<' plallning slagc. 
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Environmental 
stewardship 
conferences with 
New York Sea Grant 
During Ill c pas t t\\O )CHI'S, ~ I S RC llas 
co-s pon so l'cd \\ illi til(' Nt'\\ ~ol'k SC(l 
Cl'anl 1':\ lt'nsion I'rogrilill 1\\ () \\ ol'ksllOPS 
10 pl 'omolc C'Il\ il'olllll('nl ,iI slc\\ClI'clsllip. 
OIH' \\cIS dc\ clopcd 1'01' IcaclH'l's: til(' 
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Diller rol' I'eligious lea Li ers. Living Oil 
Long IsialHI willl iLS exu'ao l'dinal'Y al'l'ay 
or nalul'al coaslCl l cnvil'O nmenLs co m­
bin erl wi lll th e pressures or a large 
population cl'ysLalliw d Lhc imp0l'tance or 
environmenLal stewa rdship. Some or th e 
ideas and idea ls that evo lved rrom tlH'se 
sess ions w(' re enca psulated in progra m 
coo l'clinalor f3 0lJ Kcnt's opening remarks: 

We 1101)(' IVC (1 1'1' El l the (lawn of' a 
nC11 CI~e . w/l el'!' f!!'ople will Wkc 
sCl'iously Ill(' impact of' " wir claily 
Ii/(' on iJlr IICJ lU/'(l1 cnl'i!'Onmcnt 
Cl l'olllJd IIJCm. In ol(lcl' cullUl'es. IIle 
nCJ lt/l 'a /ll 'o/'ld \IIBS oncn considcl'crl 
SBCl'cd and IJeople trcBLed lIJ(' 
/';(1 1'117 w'nLly In OUI' modcrn Ji{e, 
Ive Iwve /Jccome scpal'alecl f'!'Of)) 
lIle nat UI'Blwol'lcI. and no longcl' 
I'ca liz!' our cOlln('c lion La il.. nol' 
consiclc/' OUI' impacl.s on il.. 
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Living in a watershed 
1<:acI1 or us lives in a wa Lt'f's lwd-a 
geograpllie arca Lhat dl'a ins inlo a Ilody 
or \vil ler. Thi s is a criti ca l principle 1'0 1' 

stu clents or Lll e marine environmenL LO 
understanei and is an important 1,Iwme 
running Llll 'ough much or Lil e teaching 
ancl ac ti \ ilics or MSRC and til(' Slewa rd ­
ship C:onr('l'('n ce . 

1':vC'l'yo ne li vc~s "downstrea m" rrom 
someone elsc. I.ong Island So und 's 

MSRC HIGH 
wal.el'slledl o Ill(' nOl'lll ineluclcs pOltions 
or New YO I'k Cily and Wes LchesLcr CounLY 
and sLretclws all LlI(' way to Ca nclCl Cl. 
rollo\\' ing till' Connec Li eutl\ ivc r. To Lh e 
sOULh or th e SO llncl. til(' wa Lcrshecl 
inclucles ro ughl the norLil er'n hair or 
I,ong Island . 

Pa rlieipa nLs in a MSRC-Sea GranL 
workshop on I': nvi ronmenl al SLCwa rclsllip 
Ica rn ecl Llla t daily ac ti viLi es LhroughouL a 
wa LCI'slml ca n impac t Lhe I'cee iving I)ody 
or wa LeI'. Run ol,!, rrom lawn s - Lhe 
rel'Lili zers 8ndlw rbieiclcs we usc - and 
chemica ls rrol11 housc ll0lcl elca ners LhaL 
wc' flush clown our clrains may all end up 
in 1I1cse coastal waLeI' Ilodies. 

AL til(' enei or Ill(' co nrcrenee. Leachers 
lert with th eir own sLewa rci sllip creed 
andli sLS or ideas and aC li viLi es to bring 
LlleSf l11 essages into Lheir class rOO l11 s. 

Environmental 
writers' festival 
In OCLolw r 109:3 th e (;en[(' I' sponsorccl iLS 
fi rs l a nnu a ll ~ n v ironme nLa l \VriLers' 
"'esLh'at. Bringing Logl'LhCl' seve ral 
awa rd -winning \v rilel's rrom ac ross the 
co un try - in cluding many or Long 
Island 's mos t di sLinguishcd environmen­
tal wriLers - Llw res Li va l aLtl'aC lccl a 
largc lu rlHll l1 or m;pil'ing wl' il crs. Th e 
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outsLanding poe ts. naLure wriLers. 
journali sts. ph OLO essayisLs. and 
environmental sLory tellers parLi cipatcd 
in plenary sess ions and wOl'ksllOPS LO 
cc lelll'il Lc th e ri ch di ve rsity or Long 
Island 's coasLal environment s. 1.0 eleva te 
Lhe puil li c's awarene ss or Lh e impoltance 
or Ill ese environments and Lheir vulnCl'­
all iliLy. and LO stimulaLe lhc region's 
aspiring cnvironmenLal writers. WiLll 
"1 ': nvil 'o nlTlC'nLal Exposures." th c jlll'icci 



phOLO exhibition anel a reading and slide­
sho\\' on a work in progre s. the fes Li va l 
appea lecito arti st or' all crafts. 

Th e award winning writer included 
Peler laLLhi es en. Loui s Simpson. Tom 
Ilorlon. William Warn er. Helen Cooper. 
Donald E. Axinn. ick Karas. Roger 
Slone. Dennis Pules ton. Donald Squi res. 
Lawrence Taylor. Karen Blumer. Jeff 
Ri charcl , Stan Brodsky. and Claire 

ieo las While. 

Alumni's mission 
to planet Earth 
April 1993 marks a ca tac lysmic event in 
~I S RC's histolY It marks the day wh en 
~I S RC hos ted Stony Brook alumni and 
lhcir families for a miss ion LO planel 
EarLil. It marks the day when the 
Pres idenl of the Alumni Association. 

Shelclon Cohen. ca lleci an emergency 
LO\\ n mee Ling La announce LllaL Lhe 
group 's home planet-Stoneiper- was 
in th e path of a large meteorile Lllal 
\\'oulel strike in t\\'o weeks. Another 
hos pi table planet must be found. The 
on Iy olher pl anet known LO have the 
conditions neecleelto support human life. 

MSRC HIGH 

Collen explained. was Ealth . Everyone 
would have lo evacuate SLaneiper anel 
deparl on a miss ion lO planet Earth. 
Thi s \\'as lheir only chance for surviva l. 

The group From SLoneiper formed a 
plan. They woulcl se t their spaceship 
clown in three locations- China. Afri ca 
and Long Island-and send out parti es 
LO oblain information on the nalural and 
human re ources of each place. The 
obj ec ti ve wa s to use thi s information to 

clevelop tralegies thal \\ oulel allo\\ them 
to live in grea ter h a rmo n~ "ilh lhe 
planet lhan presenl Earthlings. 

Each person was issued a pa sporL. 
complete wilh a ph oto 10. and. after 
offiCial process ing. boa rcled Lilt' ISRC 
spaceship- the conference ce nter that 
had been transformed into a spac('ship. 
with sounds. lights. and contro l panels. 
On L1l e trip lO planet Ea rth. the cre\\ 
was given descri ptions of the Ea rth 's 
support sys tems. complete \\'ith satellite 
imagery. The rea lism \\'as \ i\'iel. Abo ut 
30 minutes in to the trip one yo ungs tr r 
exclaimed loudly. "~ I ommy. \\'e r('a ll ~ are 
in space! Look at the Ea rth l" 

Once the pace hip landed . scouting 
pa rties were sen L ou t to the 
three loca tions and 
youngsters were gi\ en 
th e re ponsibilityof 
ga thering Lhe 
criLi ca l informa-
tion which was 
to be reported 
baek to the 
full group at 
the end of the 
day. Class-

•• 

rooms had been transformeci in to Africa, 
China. and Lpng Islane!. complete \\ iLll 
appropriate furnishings anel plants. In 
each simlulaLeci country. ISRC faculty 
and their child ren. tafr. and graduate 
students from the three areas dr('ssed in 
their nati ve Cloth es and se rved food of 
the region. 

Everyone enjoyed th e clay ancl learned 
im porlant Ie sons. which we re reported 
by L1l e yo ung te l's when the group 
reas embleci in the spaceshi p at L1l (, enel 
of the cl ay. All left c1ctermined to be 
be tter emi ro omental tewards for Ea rLil. 
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Open house 
For Lile second consecutive yea r, in 
October 1993 MSRC opened its doors to 
the public. providing an exciting opportu­
nity to experience ancl explore man. of 
the activities of their Marine Sciences 
Resea rch Center. The annual event 
inspires the best in the enormous 
crea tive ca pacity of our faculty. stafr. 
and graduate students. Each year the 
crea te activities that convey th e 
excitement and importance of th eir work 
in ways that will capture the imaginations 
of the hundreds of guests th at stroll 
through the open dOOl'S to See what 
MSRC is all about. 

More lhan 800 children of all ag s 
were able Lo see. touch. and explore a 
variet of displays . demonstrations. 
experiments, and in teractive exhibits. 
The most popular activities were those 
that involvecl th e young explorers 
directly: th e tidal "touch tank," the 
computeri zed Earth qui z. the scavenger 
hunt. the oceanograph ic sampling 
opportun ities . and the environmental 
mural painting. 

Sunday breakfast 
discussion series 
With newspapers and the press sensa­
tionalizing environmenta l problems, 
accurate. res pon ible information is 
often hard to come by. Re ponding to 
this need and requ ests from loca l 
citizens for I'ea li stic and informed 
portraits of environmenta l issue. ·lSRC 



inaugurated its Sunday Breakfas t Seri es. 
Spon sored by the MSRC Associates, the 
Sunday breakfas ts bl'ing together a 
panel of experts and concerned citizens 
For bagels, coFfee, and a live ly, often 
hea ted. discuss ion. Perhaps. most 
importantly, the breakfas t di scussions 
prov ide a rare. interac tive forum where 
citi zens can que tion experts drawn 
From across the University. from state 
and loca l environmental management 
agencies. environmental groups, and the 
priva te sector, to pl'obe different coas tal 
and environmental is ue . Each panel is 
chosen to have a balancing of biases so 
that all points of view can be heard. 

Based on participant requests and 
suggestions, past topics have included: 
environmental hea lth and human hea lth, 
environmental journalism. environmen­
tally Friendly gardening and lawn care, 
biocliversity, and living in harmony with 
Mother ature. 

Education programs 
for communities, 
schools 
In re pon se to repea ted reques ts For 
environmental education materials. 
ranging from pamphlets and videos to 
complete classroom units, the Center 
has invigorated and expanded it 
commitment to thi area by developing 
new products and new services. Walking 
tour of the south campus and Flax Pond 
has evolved into tructured educa tional 
program s offering hands-on laboratory 
and fi elcl sess ion s, using multimedia 
edu ca tional aids. 
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Teachers' workshops 
MSRC's Teachers' Workshops in Environ­
mental Sciences are open to teachers at 
all levels. MSRC invited a selec t group of 
teacher-advisors in ovember 1993 to 
choose topics and design the structure 
For the series that began in 1994. This 
fir t group has just completed th e topic, 
"Coastal Proces es." Remaining topics 
chosen by the teachers range from 
marine wetlands to air pollution. 

Each topic i explored 0 el' the course 
of three meetings, the first of which is a 
presentation of the is ue by ISRC 
Faculty. The remaining two ess ions are 
devoted to the co llaborati ve as emblyo f 
an ac tivities guide and demonstrations 
of field trip or classroom acti itie . The 
end products will be better informed 
teachers and guidebooks of classroom 
activities and field trip des igned by th e 
participating teachers and made 
ava ilable to all other teachers. 

Stony Brook Community 
Fund-MSRC partnership 
Partn ership between MSRC and towns 
and community groups are becoming 
increas ingly common as the Center is 
sought out to con ult on various ac tivi­
tie and projec ts. One such partn ership 
has been formed between 4SRC and the 
Stony Brook Community Fund (SBCF). a 
non-profit cqrporation establi hed in 
1939 to pre erve and res tore historic 
properties and to protec t sensitive 
environmenta l properti es in the Village 
of Stony Brook. Part of thi s heritage is 
an 83-acre we tland between the Stony 
Brook Harbor and West Meadow Beach. 
On thi s we tland along ide West Meadow 
Creek is the lar ine Conserva tion 
Center. a building with conFerence room 
and laboratory space. 

Through joint Fundraising effort of 
MSRC and SBCF, the building is in the 
process of being refurbished after severe 
storm d ama~e. The Community Fund and 
MSRC plan to expand and improve the 
facilities, of(ering programs and special 
events For Long Island school children as 
well as for adults. The partnership 
already has produ ced a ucce sFul 
lec ture seri s at the Conserva tion 
Center. When completely refurbished. 
the SBCF C nLer will hou e a bu sy 
schedule of ecLllres. summer educa­
tional programs and tours for sLlldents 
and familie . 

..... Teachers examining 
materials for curriculum 
development. 
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Til e worldwide 
ra ce for economic 
expansion has necessi-
tateel ac ti vities that 
release vas t quantities of 
gases into the atmosphere­
previously known gases. such 
as carbon dioxide. as well as 
many other trace gases 
macl e by humans. These 
atmosphere-altering activities 
inclucle combustion of all types of 
fu els. manufac turing. clea ring of 
fores ts. expan ion of agriculture. 
ancl disposa l of industrial and 
domcstic \\ as tes . 

Changes in 
atmospheric research 
Until L1l e 1960 . what we knew of the 
atmosphere was derived mosLly from 
instrumental observations at se lec ted 
loca tion s at the Earth'S surface . In 
genera l. theo reti ca l ideas could not be 
tested because of the complexity of the 
equations that govern atmos pheric and 
ocpa n ic f1 o\\'s. 

Tili s pi cLure has changed clramati ca lly 
in th p las t 25 yea rs. as Earth-circling 
sa tellitps now monitor the atmosphere 
globally. as well as continuously. A 
parallplrap iel increase in computational 
PO\\ pr has macl e numerica l so lution s of 
atmos pheric and oceanic equation s of 
motion possible. resulting in simulaLion s 
of globa l climate in three climensions. 
with computer generatecl continents and 
oceans. mountains ancl va lleys . clouds 
an d storms. winels ancl ocea n currents. 

In the models we ca n im'esLiga te the 
full range of atmosph eric phys ica l ancl 
chemica l processes anel make compari­
sons wiLll ob erva tion s. The models also 
give us th e ca pability of simulating 
scenarios of anticipated evpnts. For 
e\a mple. we can seek answer's to the 
question. \vll at is going to be th e 

Atmospheric $ciences 

consequence of the continuous increase 
in the emiss ions of carbon elioxie/p into 
the atmosphere? 

Thi s ques tion, ancl others like it. have 
assumeclurgency beca use of the 
exponential rate of increase in L1l e 
human intervention in the aLrnosphere. 
Thi s increase is remarkable both for its 
size and its pace, leacling to a \\'orlelwiele 
inves tment of a large efFort to tuely its 
consequences. 

Coupled with the qu es tion of \\'hat 
changes are in the ail'. are questions 
about li kely changes in physical and 
chemica l processes in the atmosphere 
and their impac t on climate and L1l e 
environment. Poss ible scenariOS 
associateel with th e gree nhouse effec t 
ancl ozone depletion have been gi\ en 
wide attention. But beca use atmospheric 
moclels are new anel still evo l\'ing. there 
are so many unknown in thc implica teel 
proce ses that the dete rmin ation of the 
size ane/the timing of th e impacts was 
not immediately poss ible. First. signifi-
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ca nt progress ha to be achieved in our 
knowleclge of the funclamental processes. 

Many proeesse are poorly under­
stooel anel are trea tecl in the models with 
approximation cleve lopecl from limiteel 
observationa l e1ata. Furthermore, some 
proce ses ca nnot be resolveel by moclel 
gr iels-th eir effec ts have to be approxi­
matecl by ad hoc formula s. Data sets 
usecl to e1eFine the initial anel bounelary 
conelitions of the moelels are not com­
plete. As a result. the current moelels 
eli agree among themselves in simula­
tion of processes that control the 
precl ictecl warming in respon se to 
incr'easecl concentration of ca rbon 
e1ioxicle ancl oUler gases in the atmosphere. 

Climate studies 
A major th eme of climate research at 
~ISRC is to help improve climate moclels. 
One approach is to tucly feedback 
mechanisms in the climate sys tem wh ich 
can either amplify 01' suppre s force of 
climate change. One important example 
of feeclback is L1l e role playecl by clouel s. 
If the climate warm s up, clo we ge t more 
01' fewer cloucls, ancl how e10es the 
change in cloucliness impact climate? 

A quantitative unclerstancling of 
important feeclback mechanisms is 
necessary to get a reliable es timation of 
proj ec tecl climate change. One example 
of resea rch in thi s clirec tion at ISRC is 
Lll e inve tigation of cumulus convection 
in seve ral general circulation moel els. 
Cumulus convec tion is the very rapicl. 
ve rtica l movement that acts as a pump 
to lift moisture ancl hea t in small funnels 
from nea r the surface to the upper 
troposphere. In a simulatecl warmer 
climate. cumulu convec tion becomes 
stronger. ancl mor'e moisture anel hea t is 
pumpeel in to th e upper atmosphere. The 
ex tra moisture procluces a strongel' 
greenhou se effec t, a positive feeclback. 
Th e ex tra hea t warms up the upper 



troposphere to make it emit nore 
radia tion Lo ouLer space. a nl 'gative 
feedback. The inc l'eased moisture and 
temperature cau e a change in re lative 
humidiLy that controls di strillutions of 
high cloud. producing a ub Ie cloud 
feedback. Th is feedback tu rns ou t to be 
dirrerent in different models, depending 
on the convec tion cheme used. Such 
modeling discrepa ncie can lOpefully be 
redu ced by u e of rad iation end cloud 
data obta ined by atellites. 

Another phenomenon being investi­
ga ted at ~1SRC that has imp(J rtant 
implica tion s for the unders tcl nd ing of th e 
Earth' climate i the ob ena tion from 
current ancl histori ca l data t1a t sea 
surface temperatures have L pper limits: 
that is. there are proces es hat keep 
the temperaturc of the ocean urface 
below 32°C. even in til e warl1cst 
tropica l region . A of now. til re are 
two primary cand idates for legula ting 
the e warm temperatures: eva rorati ve 
cooling from th e ocean surface and cloud 
shielding of incom ing solar radia tion. 
Both play important role in regulating 
urface temperature in many climates 

of the world: ho\\ever. at the highe t 
observed temperatures. the relative 
behavior of these two mechr nism is not 
clea r. A recent fie ld experiment known 
as the Co upled Ocean Atmm phere 
Response Experiment (COAI~E) wa 
designed to obtain importan data that 
will help answer some of t h e~,e question . 

Ozone hole research 
Since attention became focused on 
Antarc ti ca following discovery of the 
seasonal "ozone ho le" which develop 
over that con tinent. it ha br'en increas­
ingly recogni zed that the d namics and 
cllemistry of polar regions pia an 
important. and heretofore n 'glcc ted . 
role in influencing th e strat(Jsph ere on a 
globa l sca le. More mu t also be known 
about til e chemi try and dyr amics 
within the polar region th 11 elve . 

As par t of th is effort. one of ~I SRC's 

faculty members ancl sever" I students 
have traveled a number of t me ince 
1986 to the Anta rctica ancl he Arctic to 
make fi eld mea urements 01 chlorine 
monoxide, th e te lltale ca talytic agent 
acting to de tro ozone. Th group wa 
the first to ga ther positi ve evielence that 
a bu ild-up of anthropogen ic chlor ine 
\\'a ca using the seasonal O1one hole. 
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1'0 ga in further knowledge of condi­
tions \ ithin the polal' stratosphere. the 
group also et up a millimeter-wave 
remote sen ing pec trometr r at th e 
outh Pole in I"ebruary 1993, 1'0 1' a yea r­

long tudy of atmospheric trace gase~ E t 
the hear t of the southern polar vo rte~. 

Chem ica l spec ie involved in importa 1t 
chemica l cyc le' . including 01' CIO. 
H 0 ,. and 0 , were measured. a We' ll 
a ~O . an inert tracer usefu l for 
measuring effec ts of verti cal transpol t. 

Th is experi ment. the fir t ever to 
oather data on ozone above 30 km 

~I. ....................... - ................................ .. 

tI roughout the Antarctic IA inter or t( 
t udy other trace gas behavior th rou ~h ­

out a yea r-long period at an extreme 
pola r latitude. ha re ulted in a large 
amoun t of un ique data . MSRC resea Th­
el' are also analyz ing ob ervations (rf 
stra tos pheric ozone by ASA's Upper 
Atmosph ere Re ea rch Satell ite ( ARS 
and globa l general circulation model.; to 
urrderstand the var iations of ozone in the 
upper atmosphere. UARS obtain elala 
a 0 on solar radiation, energetic particle 
F1u:-,es, and winels. and analys is of tll1' i 
ob.'erveel varia tion, together with tJ I' e­
el mensional global modeling, yields imp(Jr­
tant clu es to unders tanding dynamicd l 
a1d chemica l proce es in the straLosphel e. 

Natural vs. 
anthropogenic variability 
Because the atmo phere is a natura Iy 
vary ing sys tem, often giving ri se to III ge 
Fluctu ations in natural phenomena , dn 
important challenge in clima te reseE reh 
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is to di stinguish between natural and 
anthropogen ic effect. 1"01' example, it is 
not intuitively clea r if the widesprea 
droughts experienced in th e nited 
States in 1988 and the major flood in the 
liss iss ippi Bas in in 1993 were part of 

natural atmo ph eric rh thm or con e­
quences of mod ifica tion of climate by 
anthropogenic emi ss ions. Thi s question 
requires quantifica tion of the naLural 
variability of atmo phere and climat , by 
in ves tiga tion of histori ca l data and use 
of th eoreti ca l models of the atmosphere. 

Stuely of atmo pheric va riability i 
also a major theme of resea rch at ISRC. 
A complementary approacll to c l ari r~ ing 
our knowledge of Funciamental atmo -
pheric processes. also being pursued at 
MSRC. is to rea lize that th e atmos phere 
of planet Earth i but one of the man 
planetary atmosphere . anci the rich 
data base obLa in eel by AS 's space 
mi SS ions to other planet can be 
exploited to enhance our knowledge of 



atmospheric processe . A focus in thi s 
approach at MSRC has been the 
nightside ionosphere of Venus and th e 
ultraviolet emiss ions observed there by 
lhe Pioneer Venus spacecraft. QUI' 

faculty also conducts research on the 
Jovian ionosphere. and the chemistry 
and evo lu tion of the lartian atmosphere. 

Infrared spectroscopy 
Ca lculation of hea ting in the terres trial 
and planetary atmospheres requires 
accuI'a te knowledge of the ab orption 
properti es of atmospheric gases in the 
inFrared part of the pectrum. MSRC 
hou ses a state-oF-til e-arL infrared 
spectroscopy laboratory where pectra 
of water va por. ca rbon dioxide. methane. 
chlorofluoroca rbon s. and other impor­
tant gases have been accurately mea­
sured. A large number of modeling 
groups use the measurements from thi s 
lab to improve their radiation ca lcula­
tion s. These areas of ISRC atmospheric 
resea rch are primarily ca rried out by 
faculty associated with the Institute for 
Terres trial and Planetary Atmospheres 
( ee page 49 for section on this institute ). 

Future challenges 
ow that ociety recognizes the impor­

tance of climatic change. the future 
challenge in atmospheric resea rch is to 
come up with more reliable as essments 
ancl prediction s that would help in 
economic Foreca ting and planning. 
Uncertainti es in climati c assessment 
ca n be redu ced by progress in quantita­
Li ve unclerstancling of atmo pheric 
phys ica l and chemica l proce ses and 
their links to oceanic and geological 
phenomena. Thi s need is likely to defin e 
Lll e theme of atmospheric research at 
ISRC in the coming year. requiring not 

only the maintenance of high standard s 
of atmospheric resea rch. but also 
increasing interaction s with COlleagues in 
marine sciences and learning new skills. 
This wi ll be needed to continuously 

adapt to the modern dentine env\ron-
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Biological Oceanog raphy 

Biologica l 
research 
at MSRC 
concentrates 
on the life of 
two ma in groups 
of organisms. 
those living in the 
water column (pelagic) and those 
associated with the sea bottom 
(benthic). Resea l'ch over the past 25 
years at Stony Brook ha involved 
understanding the relationships of the e 
marine organisms to their phys ica l. 
chemica l, and biologica l environments. 
ancl increas ingly. their relationship to 
humans. Over th e past two decades the 
biologica l faculty at MSRC has grown to 
a wor ld-cla ss group of ten, and their 
resea rch has spanned th e range from 
the smalles t (viruses) to some of lhe 
largest (macroalgae) organisms in the sea. 

Major 
discoveries at MSRC 
I'vISRC marine biologists have made 
several discoveri es that have revolu­
tioni zecl our view of marine pelagic 
ecosystems. For example. the di covery 
that viruses were much more abundant 
and important in inFec ting marine life 
originated in research done by an MSRC 
graduate stuelent anel professor. ow, 
sc ientist worldwide are involvecl in the 
sLudy of the specificity of marine viruses 
and their effects on bacteria anel 
phytoplankton. We now know that there 
is a tremenelous eli versity of viruses in 
the ea anel that they are usually 
specific to the organisms lhey infect. 

DI\ 'I'~IISITY 01" VlIIUSI'~S I~ TIU~ Sf<:.\ 

Current research is continuing al ISRC 
on the role of viruses in con lrolling 
loca l bloom of a chl,)'sophyl (' ph~­
toplankter. known loca lly as the "brown 
tiele" which has impacleellhe commer­
Cial sca llop harvest. 

Another major discovery in \\ hi ch our 
facully were instrumental concerns the 
concept of the "microbial lOop." It \\as 
lea rn ed lhal marine bacleria hme high 
growth rales in the ea. anel thallhey 
accomplish this by utilizing elissolveel 
organic carbon (DOC). These planktonic 
bactel'ia are thus imp0rLanl as procluc­
ers of parLiculate organic carbon (POC) . 

Thi s poe was then ho\\ n to bc 
reaelily grazeel by microfiagellales (s ingle 
ce ll protozoa with a fl agellum). In lhe 
microbial loop concepl. much of lhe 
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carbon laken up by the microflagellates 
is recycled back into the dissolveel (DOC) 
fracLion. lhen utilized aga in. ~ I eas ure­

menlS indicale thal a surprisingly large 
fraction of the carbon in the sea cyc les 
through th e microbial loop anel that 
liLLIe of thi energy is cyc leel to commer­
cia lly va luable species 01' exporteel [rom 
surface wa er . 

Marine pelagic 
ecosystems studies 
Photosynthetic phytoplankton (micro­
scop ic algae). consisting of very small 
(about 1 !J,m) primitive bacteria-like cell s 
in the genus Synec/J ococcus. have been 
shown to be major primary producers 
throughout nea r-surface waters of the 
worlel's oceans. Research elone by ~ISRC 
investigators has shown that there is 
high genetic clivers ity wilhin the genus. 
that their proeluctivity anel growth rates 
are high, and that they are grazed 
significa nLly by protozoa (s ingle ce ll 
an imals). 

Phytoplankton in loca l waters are the 
base of the foocl chain and are essential 
for Long Island' rich harvest of finfi sh 
anel shellfish. Hunelreds of species of 
phytoplankton are present in loca l 
waters. While most are good fooel [or 
higher lrophic levels. unfortunately. 
some proeluce loxins ancl others may 
form clestructive blooms or may not be 
suitable fooel for grazers. '1 SRC marine 
scientist ave been able to eletermine 
which wat r have unfavorable phy­
top lanklon populations. ancl are cur­
rently conelucting research on cau es of 
blooms anel their destructive effects. 
~'I ost notably. research has invo lveel 
ca uses of brown anel red tieles and the 
lransfer m chani ms of paralytic 
shellfish pOisoning (PSP) toxins to shellfish. 

Funelamental research on the fluid 
mechanics of grazing copepods is 
revealing how lhey e1etect anel capture 
their prey. This research relics on fi xed­
frame lase l'- illuminaleel vicleo pholography 



to tudy the mechanics of feed ing. This 
resea rch i important at a b,lsic level to 
under tand h o\~ ecos stems function . 
Other ba ic research on cop,'pods 
concerns th ei r life histories .1nd the ro le 
that photoperiocl and temperature play 
in ignaling the animal to eit er over­
winter in a res ting stage or La repro­
duce. By examin ing the li fe istories of 
copepoels from Ma ine to Flor iela. 
environmental effec ts can be discerned 
on the life cyc le of these important 
econda ry producers. 

On a global leve l. it has bEcome 
important for marine scienti:;ts to 

determin e how marine biota fit into 
global biogeochemical cycles. For 
exa mple. phytoplankton play a key role 
in removing the greenhous gas CO

2 
from the atmo phere and replacing it as 
particulate matter. which sinks in to t 1e 
deep waters of th e worlers ocea n, no 
longer able to fuel globa l warming. 
Resemch by ~SRC sCienti ts on ca rbon (.~) 
and nitrogen ( ) cyc ling in trop ica l S( as 
has shown that large co lonial 
c anobacteria (b lue green algae) are 
mucll mo['e instrumenta l in conve rtin'4 
these elements from either their gaseous 
or dissolved forms into the particulatl ' 

pha e than wa previously thought. Tll is 
re. ea rch is al 0 important beca use tile 
pa thway of 2 fixation by these 
cya nobacteria introduces "new" ni tro~:e n 
inL Li1e euphotic zone. 

itrogen is an element \ hich is 
ty ica lly present in limiting concentra­
tion in marine urface waters: th at i' . it 
i in low enough concentrations SUCll 
that growth of an organism- in tlli s 
case. phytoplankton-is ['e tarded. The 
t ica I source of new is dissolveel 
which originate's in eleep wa ter and 
gradually seeps into surface waters 
\ here phyto pl ankton occur. 

\IS RC research on Lh e cycling of 
meta ls in the sea has shown tllat mari n 
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phytoplankton concentrate some meta ls 
up to a million-fold out of eawater and 
planktonic feca l anel detrital material 
are instrumental in transporting metals 
within the marine ecosys tem. Studies 
have also quantifieel the remineral­
ization rates and mechanism of many 
elements associated with decomposin. 
organ isms. 

Benthic ecosystems studies 
Severa l of our faculty are interested in 
understanding how the smaller benthic 
organisms (meiofa una) within the 
sediments influence the oxygen content 
of eeliment pore waters. They compare 
bioturbation (mixing of bottom sedi­
ments) by these animal as we ll as by 
Iat'ge benthic organisms (macrofauna ). 
The larger benthic deposit feeding 
specie have been shown to exert a 
major influence on sediments through 
ingesting sed iments to ex tract fooel. 'D 
obta in enough food From marine sedi­
ments . the e organ isms must ea t as 
much as a hundred times their body 
weight dail y. Thus. th ey are importan t 
not only as the main food source for 
bottom feeding fi sh. but as bioturbators 
of the sediments. 

Tempera ture is the major determinant 
of geographic di stribution in most 



organisms-benthic 01' planktonic. 
aquaLic or terl'es tl' ial. plant or animal. 
Research comparing the phys iologica l 
anel biochemi ca l characteristi cs of kelps 
(large brown seaweeel s) co llec teel from 
Long Islanel Sounel. the ALlantic Coas t. 
anel th e Arctic will help u unelerstanel 
the mechani ms by which organi m 
ael apt La high temperature. 

Multidisciplinary projects 
Beca use benthic community cli stribu­
Lions anel characteristi cs often mirror 
thc phys ica l regime. they can be useel as 
inelica tors of phy ica l processes. 
Biologists in vo lveel in multieli ciplinary 
projec ts in loca tion s such as the Amazon 
continental helf have been examining 
seasonal anel spatial population pattern s 
of th e benthos to help e10cument large 
ca le e1i agenic transport proce ses anel 

tim e-sca le of phys ica l e1i sturbance 
within the seabeel. 

The future of marine 

What does the ruture hold ror marine 
resea rch in the biologica l arena? It is 
clea r that there will be nceel for an 
increas ingly sophisti catecl approach to 
the Fielel. It will require. for example. 
remote sensing to stuely th e on et anel 
fatc of blooms of phytoplankton. ew 
sa tellites anel receiving tations will 
allow rea l time following of bloom , anel 
this sllOulelhelp in unelerstaneling cause 
anel fates of blooms and the siting of 
aquaculture operations. Several ISRC 
scientists are invo lved in remote sensing. 
anel we see it as becoming increasingly 
important in LIle biologica l Fielel. 

Another growing area is that of 
molecular biology. Re ea rch in this area 
rangcs from gcnetic recombination. use 
of probes to e1etec t organisms with 
speCific genes. anel th e study of genetic 
divcrsity. ~I S RC has recently added a 
moleculal' biologist to the Faculty. 
Besides dclving into th ese new research 
area. it i important for the marine 
biology faculty to continue using new 
and appropriate technology. as well as 
to develop traditional resea rch themes 
in the areas or phys iological ecology, 
ecosystem e1ynamics . behavior. and 
taxonom . There is still so liLLIe known 
about the biology of marine organi ms 
that it is es ential to continue resea rch 
on a bl'Oad front in local Lidepools, harbors, 
bays. anel in Lhe open seas on a global basis. 

Creation 

In the pueblo, Kantokan bent to her work. 

She decided 

For the form, I will use husk 

For the hair, corn-silk 

For the eyes, dark beans 

For cheeks and lips, crushed errles 

For clothing, a strip of skin 

For ornament, this bright feather 

And, so she did. 

Singing softly, 

offering doll to east, to west, to north, to south­

to sky, to sun, to air, to Spirit. 

She saw that it was good: 

Made of the earth 

Made of the harvest 

Made of the Spirit. 

Clapping her hands, Kantokan laughed. 
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MSRC"s teaching and research programs 
in ri sherie biology have enjoyed 
explosi e growth over th e past 20 yea l's . 
Back in th e 1970s when ew York State 
was the number one producer of hard 
clams. and coasta l stocks of rinri shes 
were still plenLiful. MSRC"s research 
effort in fi sheri es science wa modest 
But as hellfi sh stocks bega n to co llapse 
and a number of key rinfi sh species uch 
as striped bass and weakfish began to 
decline. IISRC's lone fi hery sc ientist at 
the time wa s among the first to sound a 
warning. Soon therea fter. MSRC took 
swift and cleci ive action to begin the 
resea rch necessa ry to res tore these 
valuable resources. 

Fishery Science 

Development 
of fishery scie'nce 
a MSRC 
The common thread running through­
out MSRC's approach to fi hery 
science has been to understand . 

biologi t whose chief concern wa s the 
decline in abundance of nea r-shore 
fishes that all depend on estuaries as a 
criti ca l nursery ground for the ea rl y life 
stages: striped bass. bluefi sh. weakfish, 
summer flounder, and winter flounder 
and their forage base, silversides 
and anchovies. 

th e factors 
that limit 
recruitment 
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of young into 
adult stocks. MSRC 
scientists recog-

~~ 
~~ .... By the mid-1980s th e writing was 

• ~" h 
n ized correctly 
tha t the key to 
understanding the 
co llapse of adult 

Y 
.. :.:~ . clea rly on the wall. Finfis tocks along 
• ;- much of the East Coast were in grave 

condition and the decline in shellfish 
stocks spread beyond hard clams to 

stocks was to study the factors affecting 
both production and surviva l of the ea rly 
liFe stages-eggs. larvae, ancl juve­
niles-which are most susceptible to 
declining habitat quality and quantity. 

When hard clams began a precipitous 
clecline in 1977. MSRC created the first 
research position in New York dedicated 
to understanding the causes for loss of 
shellfish stocks. The Center initiated 
studies to evaluate changes in age 
structure. growth, mortality. and 
reproductive rate; determined habitat 
requirements of different life stages; and 
eva luated a variety of management 
options, such a planting hatchery­
reared seed clams. establishing spawner 
sanctuaries, and controlling predator 
populations. 

Around 1980 new concerns about the 
hea lth of finfi sh stocks emerged, and 
MSRC responded by hiring a fi sh 

include other species such as surf clams 
and bay ca llops. Moreover, Long 
Island's eastern bays were bes ieged by a 
series of devastating algal blooms that 
became known as the "brown tide." 
Many believed the e blooms to be a sure 
sign that New York's coas tal marine 
ecosystems were on the verge of 
co llapse: the brown tide virtually 
eliminated th e enLire harves table 
populaLion of bay sca llops and dimin­
ished eelgrass beds over a large area. 

New institute formed 
At this point MSRC made a major leap 
forward. In 1985, with financial support 
from the New York State Legislature, 
MSRC crea ted the Living Marine 
Resources Institute (LIMRI--see page 
41). This initiative accomplished two 
major goals. First, it added three new 
members to our faculty who immediately 
rolled up their sleeves and began the 
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Juvenile bluefish 

difficult task of 
sorting out the 

competing hypotheses to 
explain why our marine 

resources were eroding. Second, 
it allowed us to take the first tep in 

ottr long-term goal of refurbishing and 
modernizing our running seawater 
facility. the Flax Pond Laboratory, where 
crucial experimental research in fi shery 
biology is ca rri ed out . 

LIMRI and the Fishery sc ience fa culty 
have made MSRC one of the strongest 
in titutes in the United States, combin­
ing comprehensive knowledge of the 
marine ciences with that of fishery 
science. Seven faculty now devote their 
efforts to under tanding the biology and 
aquaculture of va riou resource species . 
Over 25 graduate students are engaged 
in fi sheri es research and training at any 
one Lime at the Center, and a total of 
over 90 students have been awarded 
advanced degrees (M.S. or Ph.D.) while 
specializing in fi shery science. 

Major accomplishments over the la t 
10 yea rs are numerou s. With its firm 
commitment to the study of recruitment, 

ISRC has become one of the primary 
center of knowledge on the ea rly life 
hi story stage of both finfi sh and 

recruitment -
the number of juvenile 
organisms arriving at a 
habitat where they will 
grow and live for an 
extended period of time 



shell fi sh species. Resea l'e ll LOP ICS span a 
wiele range of important issues: for 
example. physica l mechall isms by which 
larvae are tran ported frem pawn ing 
sites to nurseries: use of I'stua ri es and 
artifi cial reefs as habitat: fa ctors 
affec ting surviva l after se .Ll emenL; 
mechan isms and rates of survival during 
win ter conditions. A ign I)f 1vISRC' 
rapid emergence in larval ecology was 
our leadership in organ izing and hos ting 
the Larval Ecology Meeti r gs in 1993. 
the first time that larva l cologist 
working wi th a wide va riety of inve rte­
brate and vertebrate anima ls had ever 
come together to comparc fi nd ings . 

Aquaculture research 
1\. ISRC continue to condu ~ t research in 
supporl of aquacultu re as a long-term 
alternative to the harves t ng of rree­
ra nging stocks. working p imaril with 
oyste rs. ca llop, harel cl, m . and 
striped bass. Causes and 3ffec ts of the 
brown tide and other harn fu l algal 
blooms on major resou rce species is 
another area where 1\. ISRC has a 
disti ngu ished record of ac hievement. 

Bluefish studies 
MSRC i the only marine insti tute in the 
world with resea rch [ocuEed on bluefi sh. 
POI' the Center, this is a natura l conse­
Quence of the fact that bl Le Fi sh are 

generally the number one landecl species 
in the marine rec reationa fi shery along 
the .S. East Coas t. as w(, 11 as in many 
other part of the world. Ye t before 
MSRC began its work. very li ttle was 
known about the biology and li fe history 
of bluefi sh. lSRC's fi Il elY cientists 
also extend their resea rct experti se 
we ll beyond the borders of lew York. 
Projects are underwa thl'oughout th e 

.S. Ea t Coast and in th e Ca ribbean. 
Antarcti ca. Central Ameri ca. amibia. 
and the Ga lapagos I s l a nd ~ . 

photo by Frank Greenfield 
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Habitat requirements 
As th e future unfolds. we predict the 
patll that MSRC Fi shery sc ienti ts have 
taken will pay rich dividends. As 
pressures La further develop th e coas tal 
zone increase . the importance of 
understancling habitat requirements of 
resource spec ies. particularly the larva l 
ancl juvenile sLages. will increase. 

t'vluch of the declines in various 
re ource species are now known La be 
due largely to overfi hing. but tocks 
will not rebound when fishing is relaxed 
unlc the quality of the habitat for all 
life ' tage is suitable for optimal growth, 
sur\ iva\. and reproduction. Remote 
sensing will become an extremely 
va luab le tool in assessing the quantity 
ancl qua lity of avai lable habitat. as well 
as assessing dil'ectly the abundance of 
ha r\'cSLcd Lack. 

The continued occurrence of brown 
tide blooms i a vivid reminder that 
fi sll(' ry management is a much about 
mai ntaining hab itat quality a it is about 
restricting th e level of fi shing effort. QUI' 

difficulty in identifying the cau e of 
alga l bloom indicates that we have 
much La lea rn about how La maintain 
ecosystem fun ction. 

Future demands 
Am ici the overall decline in fi sheries 
stocks. there i a growing demand for 
sources of protein such a seafoocl that 
al'e low in fat. Aquaculture will be 
needed to replace much of the burden on 
wild SLack La provide sea food La 
consumers who will tU I'n more and more 
to fi sh products as a source of protein. 
But there are many problems that need 
to be so lved beFore aquaculture ca n 
reaell its va t potential. These problems 
include development of improved 
clomes tic strains. improved disea e 
resistance. better nutrition. and 
techniques for controlling water quality. 
ISRC" fi sheri es cienti ts are commit­

ted to meet these and other challenges 
head-on in th e coming decades. 

ClAM SKIFF 

I wake early, soon after the dawn 
when the light from the Bay 
fills my room slowly, steadily 
and on the horizon the purples, 
oranges, plums framing the Island 
glows then fades colorless into sky. 

There he is, every morning with the dawn. 
Due south of my deck 
in his scarred green clam boat 
drifting in his spot 
with the wind and tide . 

Rain , snow, whitecapped churning bay­
fog , biting cold , matters not to him. 
He is there , long clam rake jigging 
dipping into the shallow water 
along the muddy bottom to fetch his clams­
a full day's work for market. 

I have seen him through my glasses 
stocky build, navy watch cap on his head, 
heavy orange slicker pants and boots. 
What does he think in his weary motion 
as he floats upon his water world? 

And the boat I've seen 
in its slip at the dock. 
Old burlap bags, bushel baskets 
where the clams are stored. 
Crushed shells and sand and a broken wooden oar, 
paint chipped from the banging rake . 

How many ways to live a life of years. 
Can this be good or better? 
The gentle wind, the sea , the sky 
of ever changing color, the slapping water, 
penetrating cold of wetness. 
But he knows the bay and where the clams are. 





In the last 25 years, chemica l oceanog­
raphy has developed from a di sc ipline 
conce rned chiefly with clocumenting 
spa tial va riations of chemica l species in 
the oceans to one which addresses the 
processes-not only chemica l, but also 
pllys ica l and biologica l-that interact to 
produce the observed distributions. 
The transition to thi s process-oriented 
approach has made chemica l oceanogra­
phy the most interdi sciplinary of the 
marine sciences. 

Process-oriented 
approach to 
understanding 
distributions 
Along with the increasing emphasis on 
under tanding how oceanic processes 
produce the observed oceanic distribu­
tions of chemica l species (for example, 
nutrients. trace elements, dissolved 
gases, radionuclides, and organic 
compounds) chemica l oceanographers 
have developed the use of tracers, 
gain ing insights into the processes 
th emselves and the rates at which they 
operate. Because most oceanic pro­
cesses operate in both the nearshore 
and open ocean, coasta l water have 
become a readily accessible natural 
laboratory for the study of ocean 
chemistry on a larger sca le. At MSRC 
the chemica l oceanography faculty and 
students take advantage of th is fact to 
extend the results of their research in 
coas tal chemica l oceanography to other 
parts of the ocean. 

Evaluating 
chemical fluxes 
Recent insights ga ined from an under­
standing of chemica l distributions in th e 
oceans and the processes controlling 
them have led to an emphasis on 
eva luating chemica l fluxes in the oceans. 
Indeecl, the distributions of chemica l 
specie in the oceans are heavily 
influenced by Fluxes across interfaces 
such as the air-sea interface, the 
sediment-water interface and the ri ver 
wa ter-sea water interface, and chemica l 
oceanographers have often focused on 
th ese in terfaces in their work. 

Answering 
interdisciplinary questions 
Th e emphasis on fluxes in chemical 
oceanographic studies has resulted from 
the need to answer broad, interdi sc ipli-

Chemical 
Oceanography 

nary qu es tions, such as, What is the fate 
of dissolved CO

2 
in the oceans? What 

controls the dissolved oxygen levels In 
es tuaries? How are toxic conta minants 
cyc led in coasta l waters? These 
questions are linked to major societa l 
problems such as the consequences of 
increa ing CO

2 
in the atmosphere (global 

warm ing) or eutrophica tion of coas tal 
waters (hypoxia) . Chemica l oceanogra­
ph ers are uniquely well sui ted to take 
th e lead in answering such questions. 

One broad area of current in tere t 
that either directly or indirecLly invo lves 
the research of all chemica l oceanog­
raphy faculty and students at ISRC is 
that of organic matter cyc ling in the 
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oceans. PI nts living in the surface 
ocean take up di ssolved inorganic 
ca rbon and utrients to produce organic 
matter. Eventually, much of this organic 
matter deco poses, consuming oxygen 
and releasi g nutrients to solution. In 
the open oc an, most of thi s recycl ing 
takes place n the water co lumn, but in 
the coas tal cean a sign ificant amount of 
organ ic matter is deposited at the sea 
floor and i ecomposed in the sediments. 

International 
program studies 
organic matter 
cycling 
Production and cyc ling of organic matter 
influence a ~reat many chemica l cyc les, 
including those of th e nutrient elements 
(nitrogen, phosphorus, ca rbon , silicon): 
dissolved oxygen, and many trace 
elements. The Fate of organ ic matter in 
the oceans i the focus of a major 
in ternational program, the Joint Global 
Ocean Flux tudy (JGOFS) and several 
MSRC chemica l oceanography faculty 
are invo lved in thi program. 

Other programs 
in progress 
Other majo ongoing areas of chemica l 
oceanographic study at MSRC include 

• using spec ific organic compounds to 
decipher hoW organ ic aggregates 
decompose and break up during sin king; 

• deve loping innovative approache to 
trap and preserve sinking particles in 
the oceans; 

• u ing n a t~rally occurring radioactive 
chemica ls in ea water to es timate the 
rates of particulate organic ca rbon and 
ni trogen remova l From the surface ocean 



ancl the rates at wh ich parti l~ l es aggre­
gate and disaggrega te during sinking; 

• characteri zing the reactioll s that occur 
in the water column and sed iments as 
organic matter i d ecompos(~d the re: 

• inves tiga ting microbiologic al controls 
on the production and consu mption of 
organic compounds in seawCl ter: and 

• deve loping ways to measu 'e reaction 
rate in sediment and riuxes of chemica l 
species acl'Oss the sediment-water interface. 

Scientific research 
for effective coasta l 
management 
Th roughout iLS history. MSRI: has had a 
trad iLion of making the link hetween 
scienLific researc ll resulLs a d errective 
management of the coas ta l ocea n. Th e 
chemica l oceanography fa cu lty have 
been ac ti ve in these errorts I hrough the 
leadership roles they Il ave played in the 
recently completed Long IslHnd Sound 
Study and in their involvemc nt in the 
Waste Management InsLitute . 

An example of an area of nterdi sc ipli­
nary resea rch tha t is sLrong y linked to 
management concern s. and )ne in which 

ISRC chemica l oceanographers have 
played a leading ro le, is the Fate of 
contaminants. The environment at Ih 
ocean's margin - es tuary. continen al 
she lf ancl slope - are important in th is 
con text becau e it is this zone of transi­
tion that receives most of Lhe contami­
nan ts introduced by human acti v i ti e~; . 

Many contaminants, both organic a d 
inorganic. associate with pa rticles \\ h n 
they enter coas tal waters. 0 their 
transport is med iated by tha t of the 
particles. Moreover. chemIca l reactilns 
taking place in sediments aFter they are 
d posited can lead to the re lea e of 
con taminants back to the ove rl ying 
~ ate r co lumn. 

Contaminant 
cycling: measuring 
distributions and 
governing processes 
M RC chemical oceanographers are 
tudying contaminant cyc ling in til e 

oceans from the dual perspectives of 
mfasuring bOlh the contaminanL 
di:str ibutions and the proces es that 
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affec t them. Our cienti ts are 
able to measure low concentra­
tions of organic contaminant . 
uch a pol chlorinated biphe­

nyls. polyaromatic hydroca r­
bons. and pesticides: heavy 
metal s; and anthropogenic 
radionuclides in marine 
amples. But it is the combina­

tion of this ability with a 
process-oriented approach 
which leads to an uncler tancling 
of the ca u es of these distribu­
tions and the eventual fate of the 
contaminants. nd it i the 
combination of these approache 
that cli stinguishes MSRC research 
from that of other institutions. 

Ongoing area of resea rch 
linked to contaminant behavior 
in the coa tal ocean include 
measurement of the rates of 
particle transport. accumula­
tion. ancl mixing by the benthic 
fauna; measurements of the 
chemica l cyc les of iron ancl 
mangane e - elements which 
playa key role in scavenging 
both inorganic ancl organic 
contaminant in seawa ter; 
measurement of the fates of 
organiC contaminants in 
secl iments and their relea e 
back to the overlying water: 
mea urements of contaminant 
chronologie and [luxe from 
point and non-point ources: ancl 
stucli es of the importance of 
colloicl (particles les than 0.2 IJITI 
in diameter) in the scavenging 
ancl transport of contaminant 
ancl trace metals. 

MSRC's chemica l oceanogra­
pher expect that future growth 
in this area of research will enhance 
their ability to understand the effect 
of ocean processe on chemica l 
cycle ancl the measurement of 
f1uxe at oceaniC interfa ce . 





MSRC cientists have inves tigated 
geologica l oceanographic processes in 
coasta l environments both in the waters 
surrounding Long Island and much 
farther from home. 

New York estuaries 
Some of the fir t research projec ts 
conclucted by MSRC 25 yea rs ago were 
studie of Long Island Sound. especially 
Lhe western Sound. Geological. chemica l, 
and phys ica l oceanographic observations 
made in the ea rly yea rs of the Center 
have formed the foundation for many 
studies conducted in the Sound Since. 
The e inves tigations were applied to 
press ing practi ca l problems. including 
the disposal of dredged sediment, the use 
of Sound waters by power plants. and the 
assessment of proposa ls to build a bridge 
over tile Sound (or a tunn el under it) , or 
to build tidal locks in the Ea st River. 
which borders Manhattan's east side. 

MSRC geo logists have examined the 
bedrock foundation of the Sou nd to 
sea rch for faults and fractures poten­
tiall ya sociated with ea rthquake 
activity. Th ese studies are done using 
acoustic or seismic refl ec tion equipment, 
which work much like high powered echo 
sounders. Center geologists also have 
used this same equipment to identi fy 
fo ss il beaches, now buried deep benea th 
the secliments in the Sound. Peconic 
Bay, Port Jeffer on and Stony Brook 
Harbors, lor iches Bay, Huntington 
Harbor, Hempsteacl Harbor, Jamaica 
Bay. and many others have all come 
under the scrutiny of MSRC scientists at 
one time or another. These ancient 
beaches provide clues to help decipher 
how changes in sea level occur and what 
we might expect in the years to come. 

Fate of sediments 
Geologists at the Center played an 
important role in the tudies recently 
completed for the U.S. Environmental 
Protec tion Agency as part of its Na tional 
Estuary Program. This research 
developed the most comprehensive picture 
to date of the clouds of particles that are 
in constant motion in the Sound. MSRC 
sc ienti ts con tructecl th eoretica l models 
to help explain how the Sound waters 
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turbidity maximum -
where fresh and salt water 
converge and maintain high 
levels of suspended sediment 
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move these particles. and their associ­
ated contaminants. from place Lo place. 

Similar work was done by MSRC in 
the Hud son River e tuary. The LUI'bidi ty 
maximnm in the Hudson was first 
identified by MSRC scientists over a 
decade ago. Toda y, as a re ult of recent 
MSRC studies . the turbidity maximum is 
th e topic of new hypotheses concerning 
its formation. In the Hudson, pattern s of 
turbidity are controlled by dynamic flow 
of sa lt water along the es tu ary floo r. 
Undetectable on the urface, these flows 
weep across the es tuary's sediments 

when the tides relax. suspending 
sediment and moving it far upstrea m. 
This has already changed the way we 
view the estuary's behavior and may 
alter our baSic ideas about other estuaries. 

The products of these studies have 
often been applied to the most seriou s 
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problems facing ew York Harbor. 
Among these are problems associated 
with the fate of contaminants and the 
issue surrounding the management of 
these ediments in benefi cial ways­
undersea mining. beach renouri hment, 
or the clean-up of contaminated sediments. 

Groundwater seepage 
The Center as also been at work in the 
quieter wat rs of Long Island's bays and 
harbors. Th sediment maps used today 
for Great S uth Bay were compiled 
year ago b inves tigators from th e 
Center. And some of the first studies of 
the impacts of groundwater seepage on 
the coasta l cean were conducted here 
in Great So th Bay by professors and 
students from the Center. Scientists at 
the Center have recently joined with 
others at SU lY to form the Grounclwater 
Institute, dedica ted to fostering new 
studies and providing add itional educa­
tionalopportuniti es . 

long Island beaches 
The geo logica l oceanography proj ec t 
with the longe t histo ry at MSRC has 
been one to monitor beach profiles on 
Fire Island and other beaches of the 
South Shore. This proj ec t was des igned 
and coordinated by Center geologists, 
and the field work was performed by 
student vo lunteers, for the dual purpose 
of developing a histo l' ica l data base for 
quantifying the changes in tile South 
Shore beaches a well as to alert the 
public to changes that occurred on the 
loca I beaches. 

One portion of th e original tudies. 
recording beach profiles at East Hamp­
ton, now in its 15th yea r. represents th e 
longest continuous time series of beach 
profiles in the country. Over the yea rs, 
MSRC scientists have built upon the 
techniques developed in thi s project to 
obtain an increaSingly comprehen ive 
view of our coastline. MSRC resea rchers 
have undeltaken studies to ex tract 
deta iled information on the behavior of 



the shoreline, u ing techniqlle that 
range from analyses of ind ividua l and 
grain to detel'mination of th fractal 
character of the shoreline. 

Sediment budg !ts 
Center geologist ca lculated ome of the 
fi rst es timates of cliff eros ion and 
shoreline retrea t on the orth Shore in 
th e mid-1980s. Thi work \\ as origina lly 
geared towards understanding the 
contribution to suspended sediment in 
Long Island Sound- estimates of 
erosion and shoreline retre' t are 
essential elements in a regional sedi ­
ment budget. 

Sediment budgets are of critica l 
imporLance to geo logists. engineers and 
government regulatory agencie . And 
one of the most difficul t steps in devel­
oping uch a buclget is ident fy ing the 
var ious source of sediment in a region. 
MSRC geologists have. hOWEver. been 
able to perFol'm ophisti ca tecl ana lyses 
on the characteristics of se iment in 
dunes along the South Shore in order to 
determin e whallhe va rious sources are 
and how much of the sedimE nt came 
from each source. 

Managing sand 
as a resource 
The Center" geologists, work ing with 

ew York Sea Grant Institut , have been 
very ac tive in deve lop ing a rnanagement 
plan For the prec ious resource rep re­
sented by the South Shore beaches. 
Th roughout the econd half Jf the 1980s 
a seri es of wO I'k hops was ileld in which 
expert from around the coulltry convened 
to identify area of the shor'3 line subject 
to eros ion and to determine management 
options for these areas . Th e co llected 

e i ting information nece sa ry for such 
management ancl identified what 
in fo rmation was miss ing. This work 
high lighted the need for a monitor in 
pl an for the shoreline. and such a plan 
wa developed in one of th E' workshop . 
Crnter geo logi ts have conlinued thi ~ 

work by tak ing an advisory ro le in Stel t(' 
and loca l government bodies. 

The interaction s between barrier 
islands and the bays behind them ha ,I 
I ng been of interes t to Cen ter scien· 
li ts . Following th e 1980 breach at 

or iches Inlet. MSRC sc ien ti st per-
f rmed a modeling sLUdy to look at hi)w 
the dimensions of th e inlet control the 
hydrodynam ics of th e back bay. LatE" in 
lhe decade. 1SRC geologi ts perFormed 
a imilar sLU cly to assess the effects Jf 
dredging in Fire Island Inlet on circu la­
lion in Great South Bay. Presently. 
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Barrier Beach 

The beach is a vigilant guardian , 
Great arms spread out, protecting all behind . 
November sits on the sand, taking its turn; 
The people have returned to the mainland. 

The ocean is chafed by the wind and 
Bares an angry face of white waves. 
A handful of gulls are bounced around 
So much they finally jump up and leave. 

A small trawler plows a section off 
The sand bar, dragging for blues and weaks. 
Sometimes it drops into farmer furrows, the rigging 
Appears like broken crosses on a battlefield. 

White-necked scoters fly low and fast, oblivious 
To the wind that is ceaseless, that pushes 
The water out of the sea up onto the beach. 
It does until the November moon, no longer 

Amused by the wind, pulls the water back 
Down into the sea, back off the beach that's 
Left only with marks and remnants, 
Like a lover who has come and gone. 
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fractal character -
measurement that 
describes the underlying 
patterns in irregularity of 
a shoreline 

'ISRC is conducling research on the 
effec ts of tile 1992 breach at Wes t­
hampton Be ch as well a efforts to 
determine the usceptibility of the barrier 
i lands to future overwash and breaching. 

Other coastal areas 
of the w rid 
An academic institution specializing in 
marine sciences must present students 
with an und rstanding of the full breadth 
of processe ac ti ve in the worlci . For this 
reason and to maintain its place among 
the international community of geologica l 
oceanography insti tulions, MSRC has 
conclucteci research in many coas tal areas 
arounci the worlci. Th e tropica l region 
nea r the mouth of the Amazon Ri ver has 
been a region of especially intensive 
stucii es inve liga ting the fate of ecliment 
discharged lP the ocean. Research has 
extencieci fro the shoreline to the shelF 
break. More recently, our sc ientists have 
participated in a crui se associateci with the 
Ocean Dri lling Program to examine the 
Amazon Fan at the base of the continental 
slope anci the history lockeci within its 
seci imentary eposits. 

MSRC ha extencied its internalional 
resea rch to polar settings also. with studie 
of glacial-mat' ine seciimentation in the 
Ross Sea of Antarcti ca. The Center was 
re ponsible for instrument cieployment 
that las teci t roughout two austral winters 
anci co llec te oceanographic ci ata rega rci­
ing seci imen transport below the sea ice. 

MSRC ge logists are now tuciying the 
southern co st of Alaska to contras t polar 
seciimentali n in Arctic anci Anta rctic 
seWngs. Th(lY have conciucted much work 
in ci istant temperate loca tions as well. 
incluciing th se of As ia (Yellow Sea anci 
East China ea) , Europe (Baltic Sea , 
Ad riatic Sea and Black Sea) . anci North 
America ( .. PaC ific orthwes t). The e 
sLuclies are particularl y relevant. because 
they allow cr mpari son with the seciimen­
tation processes on the temperate coast of 

ew York SLa te. 
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Phys ica l oceanographic resea rch at 
ISRC concentrates on the coas tal 

ocea n. particularly. the inner shelf and 
es tuaries. Over th e years, MSRC's 
phy ica l oceanographers' studies have 
spanned all major .S. coas tal waters. 
from Long I land Sound to San Fran­
cisco Bay and from the Grea t Lakes to 
th e tvli ss iss ippi Rive r, a well a inter­
national re ea rch program in the .K .. 
Canada. e\ Zea lanel, and the lediter­
ranean Sea. \vhile vigorousl pur uing 
fundamenta l re earcll of coastal proce ses. 
this faculty has also been effec ti ve ly 
applying resea l'ch results to the solution 
of problems that result from ociety' 
uses and misuse of the coas tal ocea n. 

Net motion in estuaries 
The coas tal ocean receives large 
amounts of runoff from the lanel. and is 
constantly subjec t to vigorous tide ancl 
storm ac tions. In es tuaries. river waleI' 
meet the ocea n. The force that dri\'es 
the intrusion of ocean wa ter is the 
longitudinal alinit difference. Thi 
fundamental process. the gravitational 
Circulation. was first analyzed in th e 
1950s u ing the then nove l clrogue 
current measuring device and inductive 
conductivity ensor. The mean motion in 
eSLllari es is characterized by a two­
layered fl ow: a eawa I'd flow of fresh 
water on the urface and a landward 
ocean water flow on the bottom. The 
mean fl ow. while relative ly slo\\' com­
pared to the tidal currents. beca use of 
its persistence, is responsible for the 
transport of sa lt through es tuarie . 

In the late 1970s. with tile ucce sful 
deployment of continuou Iy recording 
current meters in es tuari es . it became 
clea r that there were strong. rap idly 
changing currents superposed on the 
two-layered mean flow. MSRC sc ientists 
identified such motion as being elri\'en 
by the storm s. In particular. they found 
that the coa tal longshore wind could 
drive large transports in and out of 
e LlIaries. By recognizing the importance 
of this non-loca l effec t. that is. motions 
inside e tuari es could be driven by the 
coas tal wind. th ey brought new appre­
ciation in the 1980's for th e coupling 
between eS Luarie and the inner shelf. 

Dye tracer 
studies determine 
horizontal dispersion 
Dispersion of plumes in es tuari es is 
controlled by hori zontal turbulence . 
In the ea rly 1960s. the fluorescent 
clye, rhodamine B (or \\IT). was 
identified to be a useful tracer of 
water movement. In the 1970s. 
MSRC's phys ica l oceanographer 
developed an innova ti ve field ampling 
technique th at interfaced sea mless ly 
between an underway pumping fluoro­
meter and a high-precision ~ Iini-Ra nge r 

naviga tion sy tern. 

37 

This dye Lracer study proved an 
important a plica tion for the resolution 
of a press in environmental problem -
th e impact of nuclea r power plants. The 
dye tracer was iclea l for determination of 
the transpollt and fate of thermal 
effluents. In the 1970s and ea rly 1980s. 
the resea rchers mapped virLually every 
nuclea r plant outflow in the United State . 

Model analyses 
of transport processes 
The phys ical ocea nographers' research 
always strikes a balance between 
ob erva tion and theory. In the 1970s. 
they arrived at a landmark theory on the 
horizontal turbulence from anal sis of a 
large number of dye tracer studies. 
formulating th e relation ship between the 
intensity of horizontal diffusion and the 
size of the dye patch. Thi "universa l" 
law was sho vn to be va lid for length 
from as sma I as 1 m to as large as 
10,000 km. In recent yea rs, the 
horizontal turbulence theory has proved 
very use ful ill explaining the patchy 
distribution or marine microorganisms. 

In the 1980s. seizing the opportuni­
tie of explo ing supercomputer technol­
ogy. these I' earcher have succeeded 
in es tablishing a vigorous coas tal ocean 
modeling re ea rch program. Their 
studies emp a ize model-data veri fica­
tion. For ex mple. their Peconic Bay 
hydroclynam c model was verified with a 
dense ob er ation network of current 
meters and Lide gauges that literally 
covered the ntire bay. Thi s model in 
recent yea rs has been used to find 
solutions to a damaging environmental 
problem in th Peconics-the "brown tide." 
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A look 0 the future 
Vertical mixing 
It was recognized ea rl y that ve rti ca l 
mixing between fresh surface water and 
sa lty bottom water ultimately controls 
the two-layered flow. But it was not 
pas ible to measure the small-sca le 
mixing processe in es tuarie . The need 
to fully unders tand vertical mixing now 
ha an added ignifica nce because 
ummel' hYPoxia (or anoxia) conditions 

are becoming a wide pread environ­
mental problem in most urban es tuarie 
like the Long Island Sound and Che a­
pea ke Bay. Sin ce oxygen in th e bottom 
water is suppliecl from urface water by 
verti ca l mixing. a so lution to the hypoxia 
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problem must bui ld on a sound knowledge of 
the verti ca l mixing process. 

The technology to measL re micro­
structures (on th e sca le of a Few 
ce ntimeters) wa originall ~ ' de\'eloped 
for til e Na\'y"s need. but in the las t 
decade thi s technology has fou nd 
remarkable appli ca tion in 1 he tucly of 
deep-ocean mixing. tvI SRC 3c ientists are 
ada pting thi state-oF-the-CIl't techno logy 
to study ver ti ca l mixing in tuaries. 

It is worthy to note tllat a wea lth of 
information already has been gathered 
on how vertica l mixing alte I' the sa linity 
an d currents in es tuaries . rhere is also 
consiclerable model expert se on how to 
parameterize the effect of \ erti ca l 
mixing in hallow tidal em·ironments. 
POI' comparison . the rela tion be tween 
internal mixing and l a rge- ~cale ocea nic 

motion still remains lil tle 
under tood. Thu s, the 
phys ica l oceanograpl1l'r 
are well-po itionedlo 
utilize the new inform.llion 
on verti ca l mixing to 
provide a complete desc rip­
tion of the dynamiC sy,tem 
tha t governs motions in 
estuaries. 

Small-scale fronts 
When es tua r ine watel ') 
empty onto the shelf. hey 
form cli stinct narrow ba nd . 
Sma ll-sca le fronts­
regions of intensified 
grad ients of temperat II e. 
alin ity and nutrients -

are ubiqui tous coas tal 
featu re . These regior s are 
strong conve rgence ze n s. 
and concentra te Floating 
pollutants and plankt(J nic 
organ isms. Beca use c )Cistal 
fronts are narrow anel 
un tab le regions. it is 
difficult to measure tl em 
quantitatively. Also. tile 
mathemati cs that de 'ribes 
fron ta I motion is 11 igh Y 

non linea r. making it equa lly difficull to 
simulate them in a model. Thu s. de~pi te 

con-siderable pa st efforts in identifYlllb 

gross frontal fea tures. the nature of co,ls tal 
fronts remains largely elu ive. 

Sa tellite. radar. sonar. Acou tic 
Doppler Current ProfileI' (ACDP) anel 
towed undulating vehicle are a suit!' of 
high-technologies that ha\e tarted to 
hring in ne\\ observation. These III \\ 

instruments have drasti ca lly improl ed 
sampling resolution by orelers of meg i-
t ude. Meanwh il e. the next generation. 
massively parallel upercomputer. ave 
drastica lly multipliecl the pre ent 
computing power also by ol'ders of 
magn itude. Witll th e new observa tic nal 
Clnel computational technologies . un lim­
ited new poss ibilities exist to pl'obe t e 
mys tery of coas tal fronts. MSRC ph 'L ica l 
ocea nographers are app l ~ ing these n w 
technologie to study th e interactio 1 

\)etween es tuaries and the inner sh ' If. 
They are also actively collaborating 
\\ ith the Center's biologist to study 
how coas tal fron ts control fi sh recrJit­
ment - an essential issue in marir e 
resource management. 

MSRC phys ica l oceanographers have in 
the pa st maele important contributil ) s to 

nelerstanding the phys ics of es tuar ies 
dnd coasta l wa ters. always u ing the 
nnova tive. emerging technologies tD 
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unve il important phys ica l processes. In 
future years, they will focus more on 
studies of vertical mixing in es tuaries 
and the genesis of coastal fronts. They 
will also play an increasing role in u ing 
cience to so lve the eve r recurrent 

problems fac ing coa tal environment. 
Th e numerica l ocean moclel. among 
others. is likely to play an even larger 
role in future resource and environmen­
ta l im pact managemen t. 

Dde Hole 

West of Crane Neck 
where boulders 
from the bluff 
fall into the sea, 
waves at high tide 
recede from the shore, 
roll the surface 
and twist the kelp 
in the seawind. 
Beach pebbles 
catch the glow 
of the winter sun, 

their quartz and amethyst 
holding cold fire 
here where gulls 
soar over their shadows 
on the sa d. 
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The decade of the 70s was a pivota l one 
for fi shermen in ew York and through­
out the mid-Atlantic region . In 1976, the 
United States extended it jurisdiction 
over marine fi sheri es resources to 200 
miles from the shore, prompting a 
precipitous decline in foreign fi shing in 
these waters and a corresponding 
expansion of domestic off hore fi sheries 
in the last several years of the decade. 

Through the mid-1970s, New York 
State regularly led the nation in the 
production of hard clams. As a result of 
the banner yea r cla ss of 1970 (fi sh born 
in that yea r) . coasta l stocks of striped 
ba s were at record leve ls of abundance 
through the early and middle part ofLhe 
decade. Technological advances in naviga­
tion: larger, refrigerated catch holding 
ca pacity; and fi h loca tion equipment 
enabled commercial fi sheri es and the 
fa st-eleveloping recrea tional fi sheries to 
find and catch fi sh more efficiently. 

Expanding fishing in 
a shrinking fishery 
By the mid-1980s, thi s expansive 
scenario had changed greatly. Th e 
explosive growth of domestic trawl 
fi sheries following the extension of U.S. 
fi sherie jurisdiction to 200 miles from 
the coas t had crea ted an over-sized, 
more efficient fl eet that was harvesting 
traditional re ource specie. The enlarged 
fl eet exceeded the susta inable harvest, 
severely depleting stock of many species. 

In a different fi shery, but one reaching 
a Similar endpoint, other factors were at 
play. Hard clamming in the bays was 
relatively easy to do, relying on inexpen­
sive equipment and close access to land. 
Today, the hard clam fi shery of Long 
Island has become a shadow of its former 
se lf. the victim of overharvesting and 
poor reproductive success in such important 
clamming areas as Great South Bay. 

Striped bass 
Coas tal species are eas ily exploited 
because of their proximity to land, but 
they are also, because of this proximity, 
eas ily affected adversely by human 
influences that cause changes in the 
coasta l environment. Th e coas tal 
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migratory lOck of triped bass had 
fallen to very low levels of abundance 
beca use of poor reproductive success in 
Chesapeake Bay, the species' main spawning 
area. Perhaps th is was a result of coastal 
changes, bu perhaps also made worse 
by overharvesting throughout its range. 

The "brown tide" 
In 1985 bays on eastern Long Island 
were first af~licted with a mys terious, 
devas tating alga bloom, the "brown 
tide," which nearly wiped out the 
important bay ca llop resource in these 
waters. I n many areas of the coas t, 
water quality and habitat degradation 
po eel grave threats to the vitality of 
fi shery resources. For fi shermen, 
resource managers, and fi shery scien­
tists alike, the bountiful days of fi sheries 
of the mid-1970's had become a bitter-
weet and fa t receding memory. A 

sen e of cri st and urgency pervaded 
fi heri es re ource management. 

Some 
management 
successes 
In the decad of LIMRI' existence, 
fi sheries have experienced some 
reversal in fortune. While the cau es of 
the "brown tide" remain unknown, the 
bay sca llop has made a limited come­
back in Long Island's ea tern bays, a 
reflection of the subsidence of the 
"brown tide" and the combined effects of 
juvenile sca llop transplant programs and 
reprodu ction of rem-nant wild populations 
ea t of Shelter Island. 

Stringent limits on the harve t of 
triped bass, first imposed in 1986, have 

begun to restore this species to its 
former abundance. Under the joint 
au pices of the Mid-Atlantic Fishery 
Management Council and the Atlantic 
State Marine Fisheries Commiss ion. 
managemenL of these multi-jurisd ic­
tional fi shery resource specie impor­
tant to ew York has become regional­
ized and better founded in sc ientific 
information. Coastal water quality in 
many parts of the region also ha 
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im proved since th e mid-l 9E.Os. pa rticu­
lar ly in those areas that have histo ri­
cal ly been most degraded. 

Remaining problems 
The above notwitll standing. ser ious and 
ominous problems remai n. I)ffsllore 
trawl and other commercial fi heries 
rema in ca pab le of harve ti r g well 
beyond what the target spec ies can 
susta in. Fishermen are facing evere 
economic hardships as management 
plans aimed at rebuilding d,'pleted 
stocks Force boats to rema ill at the dock. 
Marine recreat ional fi slleri ('s . too . are 
increas ingly under catch rest rictions. 
producing economic l13rdship in the many 
service and support indu tries associated 
with angling. 

The hard clam fi shery. or ce Long 
Island's premier commerci I fi shery. 
co llapsed in the late 1970s and ll as not 
rebounded apprec iably since tha t time. 
despite th e best efForts of managers and 
scientis t . The fi shery prese ntly sup­
por ts less than 20 perce nt of the number 
of commercia l clammers in the 1970s. 

Aquacul tu re. ha iled a decade ago as a 
"growtll industry'" has not ~ , rown in New 
York. and in that time. til e r umber of 
firm s growing ma rine speci ~s has 
ac tually clecli ned. We still have only the 
mo t rud imentary understa1 ding of the 
depencl enc~ of fi hery ['eSOll rccs on 
spec ific coas tal and es tua rine habi ta ts 
and how changes in tho e habitat affect 
their functional ity. 

Research to 
protect ,the resource 
Concerned with the Fu tu['e (I f ew Yo['k' 
fi shery resources . in 1985t he State 
Legi lature es tabli shed L I ~ RI. the 
Living 1ari ne Resources Ins ti tu te. 
within MSRC to enhance th l' Center's 
experti se and capabilities ill fi sheries 
and aquacultu re and to apply these 
capabilities more directly to pr iori ty 
fi shery is ues. 

From its inception. LI MRI ha 
developed a balanced program of 
fu ndamental and applied research. Tili s 
resea rch has focused on several key 
areas: interaction of the biclogy of 
fin fish during ea rl y liFe history stages 
(la rva l and post- larval ) witli physica l 
tran por t (currents and edc ies) in the 
nea rshore wa ters of the mid-Allan tic 
coas t: causes . nature. and ('[fects of 

no ious mari ne alga l blooms (especil ily 
tile' "brown ti de"): the population bioi gy 
of commercial shellfish spec ies 
( \/el'cenal'ia mercenal'ia. Spisula 
olidissima. A/ya al'enal'ia): envil'onl wn­

ta l Factors affecting shellfish resource 
productivity: determinants of larva l 
rl'c l'uitment success in com mercial 
fin fi sh and crus tacea ns (lobs ters and 
crabs) : ca tastrophic mortalities of you ng 
cultured oys tel's: and effects of coas al 
de elopment on nea rshore fis llery habita t. 
~lore cletaileci accounts of these re larch 
programs can be founel on pages 25-27. 

Participants in 
better management 
The region's fisheri es are complex all 
multi face ted: so too are the issues ti lat 
c nfront and confound them . ImprO\l'd 
SCIentific and technica lunderstandi llg 
are clear ly required to re olve many of 
these problems sa ti sfactori ly. ye t m(lr 
anci be ller in fo rmation alone is often ot 
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sufficient. The overrieling challengc is to 
identify t1lOse issues and problems 
where LI 'IRI ca n make a difference and 
to target th e limitedl'e ources ava ilable 
to th ese priority tasks. 

LI IRI sc ientists anel staFf are ac ti ve 
participants in the interac ti ve manage­
ment proce s th at gove l'ns the region's 
fi sll el' ies . sitting on a wide va riety of 
board , council s. committees. and 
commi ssions that dea l with L1l e cond iti on 
of fi shery resources ancl the habitats 
tll ey occupy ancl rely upon. Through the 
oFFi ce of th e LIMRI Director. the Insti tute 
works di ('('c Ll y with regional ancl state 
fi shery managers. anclthe State Legisla­
ture. to Forge strategies and policies th at 



i)pncFit From the best available resource­
ba ee! sc ientific inFormation and that 
rcsponcl as \\ ellto soc io-economic 
consicierations, parl anel parce l of 
prcsc nt- el a~ Fi shcry and environmental 
managemcnt. 

Supporting 
research facilities 
Along with its research and policy 
ac th itie , LI ~ IRI's mi ssion includes the 
ele\ clopmenl of ~ I S RC' cientiFic 
inFras tructure, particularl y that Frac tion 
ci eelica tecl or applica ble to studies in 
Fi sheri es and aquaculture, LI IRI has 
purchascd diverse sc ienliric equipment 
For use in va rious inves tiga tor' labs anel 
rcsea rcll, i nclud ing a soph isti ca teel 
computer-based image analys i sys tem, 
tatc-or-the-al'l Fi sherie research trawl 

and oth er net , and components For the 
prec ise sec tioning and microscopic 
examination of mollusk hell to aiel in 
heliFi sh growth studies, 

A key resource For ~I S RC' Fi sherie 
anel aquaculture tudies is th e Flax Pond 
~I a rin e Laboratory, which has under­
gonc a number of WvIRI- pon soreci 
improvements to its cienti[jc Facilities 
and cquipment in the pas t decade, 
Through LI~IRI. the Center has recenLly 
rccch eel a large Fac ilities imprO\'ement 
grant For th e laboratory From the 
Na tional Sc ience Foundation, These 
Funds arc being used to renova te and 
imprO\ c the lab's seawater supply system, 

A decade of progress 
O\'er the past decade, LI~IRI has 
emerged as a leader in the involvement 
of th e ~I S RC with key environmenta l 
issucs aFFec ting Long Island and the 
region, The In tilute's resea rch on the 
brown tiele, its continuing interac tion 
\\'iLil orga nizations aLlempting LO revive 
a elepressed inshore heliFi hery, the 
closc work ing relationship that has been 
es tabli shed with Fi shery manager and 
th p Fi sllC ry management proces - th ese 
are the hallmarks of a program that 
eFFpc ti\ e l ~ bridges the gap bet\\ een the 
Unh'ersity ancl the communily of which 
it is a part. Across thi bridge, inForma­
tion and ideas h3\'e Fl owed - and will 
continue to Fl ow -that help sustain the 
rcgion' Fi shery resources and the 
econom ica lIy im portan l ac ti vi lies these 
rcsources support. 

They Corresponded 

So Beulah of Brooklyn sent a gram 
To this dry land 

Surrounded by waters 
Where hoarse black crows 
Still try to sing 

Tell me 
She asked 

Whats with the land the waters the pizza 
• Whats the Pizzazz 

Answer Stella of StonyBrook 

Stella read and cried: 
Dear Beulah old friend 
The land is arid after hot summer 
Scraggly trees still called Pine in their barrens 
Dip and fall in sunless groHos 
Vultures with hand tools scream: 

"Down with the trees 
Up with the malls" 

Oh the malls 
No Parthenons 
Worse at completion 
Than Acropolis after 
Millennia of wind and rain 
Oh their malls 
Profane towers of too much 
Organized boxes shelves and hangers 
In crypts secure 
Rags and leathers 
To clothe overfed forms 
Who run impatient to fast food feasts 
Swallow in haste 
Pizza brocolleria mozzarellia 
Discs of joy 
Its lunch 
Its supper 

let me tell you Beulah of Brooklyn 
Fish left in our waters 
Swim insulted 
At whats left to drink 
Fishermen used to muse angle and pull 
Sang with the pleasures of challenging waters 
Returned home with uncomplaining captives 
Cooked and fried 
Our big daddies the heroes 
Fish gone from shores of sludge 
Pleasure boat oils 
From unloved waters 
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Resigned to the triumphs of pizza 
Oh Beulah the island has changed 

My tears fill 
Its creased sorry face 

The indoor cynic 
The south fork artist 
Pompously explains: 

Nothing is its own beauty 
Then goes on to splatter paint 
On new pseudo terrain his fat canvas 
Mans imagination 
labeled and priced 
Transformed 
From dunes given free 
That still faintly survive 
In sun drenched fancy 

Oh Beulah 
That is life 
Its not all bad and tears 
Each September 
When the sun 
Has baked Its fill of our helpless shore 
Our Museul1 in red barn architecture 
Near lawns of chemo nourishment 
Now allowed to rest 
We gather fiddlers 
Rejects of Carnegie 
Mostly with roots in Killarney or Burgundy 
We jump in reveries of other worlds 
Sip wines of other places 
Greet autumn 
Bid the fish 
Have faith 
Return 

Beulah our mosques of 
Too much merchandise 
Will fall 
There's a new generation here 
Content to wear jeans in patches 
Pizza will tum to manna 
Commandments will sing 
From the dunes of Wildwood 

Thanks for your gram old pal 
Stella of StonyBrook 

- ,'hu sha 1·'III'nulO Si(~gel 
2nd Illace 'Vinnel' 
IlISIU;.Tapl'ool 
Poell,' (;onlesl. 1993 





The Was te Management Institute (WMI) 
was crea ted by the New York State 
Legislature in 1985 to confront the 
increasingly complex was te issues 
arising on Long Island, where per ca pita 
was te generation exceeds that in the 
res t of the U.S. Long Island is also a 
place where future landfills have been 
prohibited to protec t the Island 's 
drinking water, which is soley derived from 
an aquifer. 

WMI 's goal is to reduce the impact of 
waste generation on society through a 
program of research, assessment, 
education, and policy analys is. To 
realize this goal, efforts have been aimed 
at reducing the amount of waste gener­
ated through the promotion of was te 
prevention strategies, educa tional 
programs, and the development of 
crea tive uses for waste materials. 

R"~St~\RCII, f\SSI~SSI\II~N'I~ 
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Continuing 
research 
programs 
The Institute has grown con siderably 
since its inception. A direc tor was 
appointed in 1987, and WMI has since 
expanded to encompass a faculty of 11 , 
plus an adjunct faculty of 10 and 
support staff. 

WMI faculty currently maintain five 
research laboratories at MSRC. An 
Advisory Board, comprised of experts 
from government, environmental 
organizations, and priva te industry, was 
formed in 1992 so that the Institute 
might benefit from the experti se of 
others in the fields of waste manage­
ment and publi c policy. 

Research ac tivities have spanned a 
wide range of waste issues. Examples 
include an assessment of the flow of 
municipal solid waste on Long Island; an 
inves tigation of rates of decomposition of 
degradable plas tics in a variety of 
environments; an assessment of the use 
of municipal solid waste (MSW) compost 
as a soil amendment in the commercial 
production of sod; examinations of toxic 
substances in the marine food web; 
evaluations of transport mechanisms 
and economic consequences of marine 

Waste Management Institute 

debris in ew York State coasta l wa ters; 
a study of the possible relationship 
between ocean dumping of sewage sludge 
and shell disease in deep-sea red crabs; 
and the development of secondary 
materials, such as recycled plastic 
lumber and construction material made 
from MSW combustor ash and concrete. 

Some of these secondary materials 
have already been success fully tested in 
a variety of experimental applica tions. 
For example, ash left after burning 
municipal solid waste has been tes ted as 
a substitute for aggrega te. The ash is 
stabilized by mixing it with cement, and 
the mix is used in the fabrica tion of 
construction-grade blocks and other 
concrete forms. 

The ash-cement blocks were used to 
build a boathouse in 1990 on the 
University ca mpus, the first such projec t 
in the United States. WMI , with the State 
Department of Health, has recently 
finished internal air quality and sur­
rounding soil chemistry tes ts, and the 
building blocks have been given a clean 
bill of health. Other demonstration projects 
were completed to assess the utilization 
of MSW combustor ash in highway paving 
and shoreline revetment applica tions. 

Education 
and public outreach 
WMI has been continually commi tted to 
developing educational programs. In 
collaboration with the School of Continu­
ing Educa tion, WMI developed the Was te 
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Management Graduate Certifi ca te 
Program, an 18-credit graduate level 
course of st dy designed to prepare 
students for ca reers in waste manage­
ment. Begin ing with the first class of 
graduates in 1991, 37 students have 
completed the certifica te program. In 
1993, 10 tudents completed the 
program, 31 new students were en­
rolled, and t e program was expanded to 
offer students the option to ea rn a 
Master of Professional Studies degree 
with a concentration in Waste Management. 

Public outreach has been an in tegral 
component of WMl's miss ion throughout 
its history. n cooperation wi th the State 
University 0 ew York College of 
Environmen al Science and Forestry and 
the ew Yor Center for Hazardous 
Waste Mana ement at the University at 
Buffalo, WM has recently celebrated the 
fifth yea r of ublica tion of the Waste 
Management Research Report, an 
informative journal published th['ee 
times yea rly which focuses on a speCific 
environmenta l or wa ste management 
problem with each new issue. 

Was te Management Institute faculty 
and staff ar continually ca lled upon to 
make presentations to various commu­
ni ty groups, classrooms, and clubs on 
myriad environmental issues. WM l's 
special public outreach endeavors have 
been a fea tu fe of community Earth Day 
activities th oughout the yea rs. 

Currently, WMI is broadening its 
public educa ion efforts in an attack on 



the persis ten t prob lem of beach clebris. 
The InsLitute proelu ccel a vic'eo e!es ignee! 
for grael e school chilelren to teach them 
how floaLable elebri s gels or I)eaches ancl 
wllat ca n be el one to prcvent it. Ane! a 
posler was cle\ elopeel For cli splay on 
public beache to help eelucate the 
genera l public on this to pic 

Waste 
management 
on the policy fl'ont 
\v~1 1 has organizeel anel hosteel a variety 
of conferences cles ignecl to )r ing 
toge th er professionals to el i3cu s anel 
so lve elifficult wa te manag,'mcnL 
problem Some top ics ael e!res eel at 
these conferenccs incluclecl floatable 
clebris in the ocea n. ocean <l umping. ane! 
meeli ca l wastes. In 1994 . \\1vI1 hoslecl a 
sympos ium lO elraw together Sta tc anel 
loca lleaelers from acro s L)ng Islanel to 
aiel in the e! evelopment of an integrateel 
was te management plan FOI Lhc entire 
Islane! . Thi s effo rt follows L e comple­
Lion of a comprehensive ann lys is of tile 
en ironmental ancl societal impacts 
assoc iatee! with the Suffo lk County 
PlasLics La\\ . wh ich bans LI e u e of 
certa in plastic polymers in retail fooel 
appl ica Lion s. 
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Expanding 
roles 
for the 
future 
Adclilions of two new faculty in the past 
yea r have expandecl \vMI 's base of 
experti se, enhancing the Institute's 
ca pabilities in marine pollution and 
secondary materials development 
resea rch. WMI has also embarked on a 
program to extend ac tivities beyond the 
shores of Long Island to address waste 
management and pollution issues 
around the world. 

W II has recently initiated research 
pro jec ts in sediment contamination in 
Lake Ontario, bioaccumulation of metals 
in biva lves from San F'rancisco Bay, and 
studies on the eFfec ts of radioac ti ve 
was te in th e Arctic water of Rus ia. 
Institute personnel have also begun a 
co llaboration with researcher of 
Politecnico di Bari in Apulia, Italy to 
fos ter an international exchange of ideas 
and experLi se on was te management and 
pollution issues, '!\vo pos t-doctoral 
fellows from Italy are currently here as 
a part of this program. 





Human activities are altering the 
chemical composition of the Earth 's 
atmosphere, mos t criti ca lly resul ting in 
increa ed ca rbon diox ide and 
chlol'f1u oroca rbons (C I"Cs). These 
modifica tions can rapidly (on time ca les 
of decades) cause environmental 
changes that normally would only occur 
over several thousands of yea rs. 
Activities such as fossil fuel burning and 
defores tation are largely responsible for 
increased atmospheric ca rbon clioxide 
(C02). ca using global wa rming. Indus­
trial ac tivities are largely responsible for 
emi ss ions of CI"Cs. which lead to ozone 
depletion and, consequently, grea ter 
olar ul traviolet radiation reaching the 

biosphere. 
The speed and scope of these changes 

makes it impera tive to obtain a better 
understanding of their effec ts so that 
those making policy dec isions can make 
the mo t informed decisions. Research 
into such global atmospheric problems i 
the principal emphasi in the Institu te 
for Terres trial and Planetary Atmos­
pheres (lTPA). Bu t ITPA faculty also 
ca rry out much basic chemica l and 
phys ica l research on the Earth's 
atmosphere, as well as the atmo pheres 
of the other planets of our solar sys tem. 

History of 
atmospheric 
sciences 
at Stony Brook 
In 1975 the Laboratory for Planetary 
Atmospheres wa e tablished within the 
College of Engineering and Applied 
Sciences at Stony Brook. Its crea tion 
refl ec ted the fact that several Co llege 
faculty members had developed active 
research programs in this area. In 1988 
the Institute for Terres trial and Plan­
etary Atmospheres was es tabli hed 
within the University, reflecting the fact 
that faculty in everal departments in 
different colleges had acti ve research 

One of the world's leading ~ 
infrared spectroscopy 
laboratories, sited at MSRC, 
is used to analyze planetary 
atmospheric gases. 
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and graduate education programs in the 
atmospheric ciences. The Institu te's 
creation facilitated interactions in this 
area, led to the addition of atmos pheric 
sc ience faculty at Stony Brook, and 
increased the external visibility of the 
University's efforts in the atmospheric 
sc iences. 

In 1992 the Institute relocated to 
MSRC, and the facul ty had their appoint­
ments shifted to MSRC. This move 

reflected th University's rea liza tion that 
many aspec s of the Earth's atmos phere 
and oceans must be considered in an 
in tegrated anner and that the ITPA' 
empha is upon global atmospheric 
issues is an excellent complement to 
ISRC's emphasis on coasta l issue. 

Curre t 
research emphasis 
Clouds and climate 
There is no ues tion that the addi tion of 
ca rbon dioxide to the Earth 's atmo -
phere will increase the radiati ve forcing 
of the lower atmo phere. What the 
effect of this additional radiation on the 
climate will be, however, depends on 
how the Ea th 's land-ocean-atmosphere 

t L. .................................... ~ ................ .. 
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system responds. Will chan€e in the 
system occur to counterba lance these 
radia Lion effects? How will he polar 
ice caps change? Will there be 
changes in the vege tati ve cover on land 
and in the cloud cover that I ad to 
altered pl a n e ta r~ re fl ec ti v i t~ '? Will the 
ocean's current vary? 

One of the fac tors that has 
emerged as a leaeling sou rce of 
un certain ty in pred icting Futu re 
climate is the effec t of clouds. Re­
sea rch conelucted at the ITP,\ in thi s 
area is some of the most sign ifica nt in 
the world. ITPA faculty haw led 
international compari sons of climate 
models. and have demon trclted tha t 
the greatest di ffe rence amollg the 
var ious models is in their tr,'a tment of 
cloud-radiaLion processe . TIlese 
researchers are examining I~arth 
radiaLion sate ll ite data to better 
unelerstanel the radiati ve eff3cts of 
clouels and are using numer cal genera l 
circulaLion models to unde [' ~ Land the 
modeling of the c effects . 

Infrared spectroscollY 
Th e ITPA has one of the wor d' lead ing 
infra red spectroscopy labor,llories . In 
this laboratory, measurements are 
taken to expel' imentally determine Lhe 
spec tl'oscopic parameters o· ga es that 
are found in th e atmospheres of Earth 
and other planets. Thi s information is 
needed to ca lcu late the rad i3 Live 
heating and cooli ng raLeS in planetary 
atmospheres. for example. the climate 
ca lculation s referred to above. and to 
properly interpre t sa tellite measure­
men ts of the atmospheres o· Earth and 
the other planets . 

Cl imate Vari abi lity 
Th e Ear'th's climate shows a great deal 
of natura l variability as a cc nsequence 
of uch fac tors a sporad ic olca nic 
eruption . aLmo phere-ocea n va ria bi l­
ity SUCll as EI ino. and the chao ti c 
var iability of the atmospher ' . ITPA 
scienLi ts are engaged in studying 
atmospll eric data . as well a:; numeri ca l 
general circula tion models. to charac­
terize and under's tand th e natu re of 
this va riabil ity. 

Understaneling natural climate 
va riability is important for Eever'al 
reasons. F'or one . it can cause great 
economic losse as well as loss of 
human life. such as has bee'] the ca e 
in recent hurricanes and F10Jding 

events. Accurate prediction of these 
e\'ents would help in mitigati ng l osse ~; . 

Second. we will be able to identiFy 
anthropogenic eFFec ts on climate mol' ,) 
readily if we unders tand natural 
\'ariaLion s in the climate record . 

Stratospheric ozone 
In recent year . there has been a gre,l t 
dea l of research on th e effects of 
increased emissions of industrial 
chlorofluorocarbons (CF'Cs) on stra to­
spheric ozone. An ITPA facu lty memi er 
was the First to observe anel identiFy 
increased stratospheric concentration s 
of chlorine monoxide (resulLing From he 
CFCs) as the cause of the AntarctiC 
ozone hole. Another ITPA faculty 
member is using current atell ite 
observa Lion s toge ther with numerica l 
models to better understand the 
processes tlla t control ozone variaLio 1, 

in the stratosphere. 

Planetary atmospheres 
The other planeta ry atmospheres 
in our so lar sys tem are very diFFerent 
ph~ sica lly and chemica lly than EarLil S 

atmosphere. For instance . the atmos· 
phere of Mar is much thin ner than 
Earth's, while the atmosphere of 
Ven us is much thicker than that of till' 
Earth·s. The giant planets. Jupiter, 
Saturn. and NepLune, exist under 
con ditions with much less sun light tha ll 
d es Earth because of their Farther 
el i'3tance from th e Sun . ITPA scientist ) 
sLudy these planeta ry atmosphere, 
using spectrosco pic parameters for t:l 
gases. and they study cond iLions that 
exist in planeta ry upper a tmosphe re ~ by 
a alyzing sa tell ite data and con struci ing 
theo retica l models. 

The future 
Society will be making very importan , 
e \ ironmental decisions in the e next 
fe\\ decades . A chlorofluoroca rbon 01 

carbon dioxide molecule released into 
the atmosphere has the same envi ron­
menta l effec t regardless of its co untry 
orig in. Ther'e fore. many of these 
decisions will not be For individual 
states or even countries to make but 
will have to be made by the interna­
tional community. 

Making these environmenLa I deci­
sions wi ll not be easy. OFten, certai n 
economic disloca tions will need to bc 
weighed aga inst uncertain environmc n­
tal benefits. ITPA cienLi ts and other, 
are conelucLing resea rch that is aimed t 
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establi shing the uncertainLies in 
predicLion of FuLure atmospheric effects 
and aimed at eliminishing the uncerta in­
ti es of these prediction s. 

These problems will not be di sa ppea r­
ing soon. The concern about greenhouse 



warming. For example. is likely to be 
around For a very long time. Although 
international action has led to world­
wide agreement to phase out th e CFCs 
lhal attack stratospheric ozone. it 
remains to be seen if the ozone re ponds 
in the manner precli cted. And there is a 
new concern about the atmospheric 
efFects of present and future commercial 
aircraft operations. The ITPA faculty 
plans to ca rry out resea rch on these 
topics and to continue ba sic resea rch on 
lhe atmospheres of the Earth and the 
other planets in an effort to beuer 
unclersta ncl atmospheric processes. 
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The COAST Institute 

The Coasta l Ocean Action Strategies 
(COAST) Institute was created in 1989 to 
assist in coas tal zone management and 
coasta l marine policy analysis. It does 
this by working with policy makers and 
environmental manager in identifying 
and analyzing strategies that will 
conserve and, when necessary, rehabili­
tate the coasta l ocean; by ensuring that 
not only is the bes t technica l information 
included in developing the strategies, but 
economic and other cr itica l information 
as well; and by forming effective linkage 
among environmental groups, the 
scientific community, lawmakers, 
regulators, and managers to tackle 
coasta l environmental issues. 

COAST has been ca lled upon to assist 
in resolving coasta l problems at home on 
Long Island, throughout the U.S. and in 
many parts of the world. For example, it 
was asked to facilitate the sea rch for 
so lu tions to environmental threats or 
degradation in the San Francisco Bay 
delta es tuary; the Florida Keys ational 
Marine Sanctuary; Mamala Bay, Hawa ii; 

ew York- ew Jersey Harbor; and in 

strategic planning for Ben-Gurion 
University of the egev. 

COAST also provides a real-world, 
action learning laboratory for graduate 
students at MSRC. Each year students who 
are interested in coasta l management and 
policy take part in ga thering and analyzing 
data, in transforming data into informa­
tion, and in synthes izing information-all 
targeted at identi fy ing and eva luating 
management alternatives to attack the 
problems that COAST is helping to solve. 

Scenario planning for 
Long Island's coast 
During the summer of 1993, COAST co­
sponsored a large gathering of environ­
mentali ts, cientists, engineers, agency 
heads, and citizens of Long Island to 
explore future scenarios for Long 
Island's coastline and coasta l environ­
ments. The meeting was organized in 
response to severa l large storm of the 
previous winter that caused severe 
flooding and erosion, including a breach 
in the barrier island system along Long 
Island's south shore. 
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The Coasta l Conference was designed 
to explore hat kinds of coastline and 
coasta l environments Long Islanders 
want for Long Island in the future, and 
to eva luate a var iety of different 
manageme t strategies to see which are 
compatible ith that vision. The vehicle 
used for th e explorations wa scenario 
planning. Unlike forecasts, scenar iOS 
describe di erent worlds, not just 
different outcomes in the same world. 
Four scenario theme were presented to 
the particip nts, who were divided, by 
lottery, into four theme groups. The 
theme were: "Mother ature Knows 
Best;" "People and ature: A Partner­
ship in Susta inable Development;" 
"We Have ot Yet Begun to Fight;" and 
"Between a Rock and a Hard Place." 
Each group's task was to develop a rich 
description of Long Island's coastline 
and coasta l environments that might be 
rea lized in 2020 if the story line was 
constrained by the strictest application 
of strategie consistent with that group's 
ass igned th~me. 

At the en of many discussions and 
much debate, a concensus emerged that 
the vision most Long Islanders have for 
their coastl'ne and their coasta l environ­
ments in 2020 is consistent only with a 
strategy that includes working with 
Mother ature, but not letting her have 
her own way in all instances. For 
example, p rticipants concluded that 
maintaining the integrity of the barrier 
island system was consistent with their 
vision for Long Island 's coastline in 
2020. This meant that closing breaches 
immediately after they were cut, not 
only saved money but the environment of 
the bay behind the barrier beach, as well 
as protecting homes and businesses 
along the south shore of the mainland of 
Long Island from flooding. 
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Coastal Summi1 
Leaders in the fields of coasta l marine 
science and management. a ](1 global 
change camc together in De;;ember 
1993 in a "Coastal Summit.' The 
Summit. hcld in cc lebration of \ISRC"s 
25th Anni versar~. focu sed at tenLion on 
identify ing major existing ar d potential 
threats to the coasLal ocean . anel on 
eleve lopin.g ' traLegies to elilllinate those 
threats. The topic was cllosen because 
of IvISRC" leaelership in u ir g cience La 
develop strategie to allo\\ humans to 
li ve in greater harmony will their 
environment. It \\as al 0 cho sen I)ecausc 
of the growing threats to critical coastal 
ecosystem - more people than e\ el' 
living ncar th e coa t. more I'epons of 
coasta l (Iegradation. and me I'e cievelop­
ing countries unable to cope with these 
growi ng environmenta l stresses. 

The cientists idcnliried 1I1E' major 
threats. I)oth exi, ting and loom ing in the 
future. to be nutrient pollution. chen ical 
c')Il taminaLion. fresh \\ ate r di\ersiofl . 
habitat destruction. o\erfhhing. ane! 
llIicrobial con tamination. \ number 0" 

promis ing management strategies \\ ' I e 
identified and exp lorce!. The e inclu Icd 
tackling 1I1 e most se r'ious and irreve s­
illie threats firs t: organizing researc 1 

effort s ane! management eit'c isions 01 1 In 
integratee! coas tal management basi., : 
tdl-.ing full ael\antage of C\i'lting se ien­
tifc knowleelgc ane! techn olog~ : u s in,~ 

nt' \\" monitol'ing technologies that can be 
em ployeel in man~ places anel unelcr 
ad \crse cone!itions: and c[' couraging 
linkages among uni\ersit) sc i e nti st~ 

engineer. gow'l'Ilment sc ientisls an I 
aelministrators. envil'onmental man8gl'rs 
anel non-governmental organizations 

IDEAL 
Interactive Decision 
and Environmental Analysis 
laboratory 
During the Coastal Summit. con fli cting 
posiLions and priorities were explored . 
sorted and ranked using ~ I SRC's In terac­
ti ve Decision and Environmcntal 
Ana lys is Laboratory (IDEAL) for the first 
lime. IDEAL. al 0 kno\\ n as the "envi­
ronmental war room" \\as in pirE~d by 
militar~ ' ituation room ' and a fc\\ 
similar fa cilities sca ttered around the 

nited States. IDEAL is the first 
eomputel'-assisted group problem­
so lving facility that focuses on the 
coasta l ocean. 

ID I~A I, cons ists of a I)ank of comput­
ers with software aclaptecl for coaslal 
applica tions. The sy tem allows the 



imulLaneous and anonymou input 
b up LO 11 parlicipants. All the 
computers are networked so that 
individual input can be aggregatecl. 
sorLccl. graph ecl. and di played in an 
organized manner. se of this 
Lechnology ha grea tly facilitated 

group performance and improved the 
quality of anal sis of environment problems. 

Adapted to fit the role of COAST. 
IDEAL is being used by a host of 
management and poli cy decision makers 
for a n a rray of con Len tiou s topics. 
Before IDEAL wa inaugurated. many of 
the e meetings were less than success­
ful. due in part to the difficulty of 
reso lving complex environmental 
problems for which deci ions rest with 
groups of diverse takeholder with well 
kno\\'n and oppo ing positions -
positions from wh ich publi c retreat is 
ciifficult without losing face. MSRC now 
ha a new portable version of IDEAL that 
utili ze laptop computer. 





The crea Lion of the InsLiWte for rban 
Ports and Harbor in 1988 ignaled 
,ISRC's conLinuing commitment to new 

approaches to balance co nrlicLing 
demands in ew York Harbor. POI' more 
th an two decades. ISRC has served a 
ignirica nt role helping to develop 

strategies to confront a va riety of 
environmental issues in this harbor, as 
well a other urban port and harbor 
around the world. 

Over the yea r . lSRC scienLi sts have 
conclucted many resea rch and advisory 
projects urrounding the New York- ew 
J e rse~ Harbor from developing a 
dredging and dredged materials manage­
ment plan. to as ess ing the environmen­
tal effec ts of different strategies of and 
mining in the lower bay of the harbor. 
advi ing about th e environmental effec ts 
of crea Ling arLifi cial island in different 
area of the harbor. deepening the 
principal na igation channels, and 
developing certain areas of the waterfront. 

One of the mo t comprehen ive 
studie ever clone of harbor Fi sh popula­
Lions was completed by lSRC research­
ers. Summarizing th e nutrient distribu­
tion in th e lower Hud on e Wary and in 
the harbor. researchers es timated the 
nutrient flux through the mouth of the 
harbor using a va riety of methods. 

In other projects, lSRC scienLi sts 
have studied the potential efFec ts of ea 
leve l ri se on the infras tructure of lew 
York City and co llaborated to inves tiga te 
the transport and fate of fi h and 
shellri h larvae in the lower bay. MSRC' 
phy ica l oceanographers have invesLi­
ga ted the two-layered flow in the East 
Ri\'er to e timate the net flow through 
th e Eas t River. They also have tudied 
Llle Circulation in the harbor using the 
late t advances in current measuring 
devices-the acousLic doppler current 
profil eI' -to help explain the shoa ling 
of naviga Lion channels ancl trapping 
particle-bound contaminants in the harbor'. 

nder current inves tiga Lion i a new 
approach to an old problem - poor 
fl ushing of wes tern Long Island Sound, 
whi ch contributes to cutrOI)hicalion 
ancl summer hypoxia. Thi approach 
make use of tide ga te across the East 
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Ri ver. so L11 at incoming ticles ca nnot 
move nutrient-rich East Ri ver water up 
into the wes tern Sound. but on outgoing 
Lides, wa ter is allowed to pa ' free ly out 
of the Sound. th rough the ri \e r ancl 
harbor. and out to sea. 

Other ~ I S RC cienLi ts assi ted in the 
deve lopment of special monitoring plans 
for wa ter quali ty in the harbor to uneler­
lanel th e ca u e anel effect of th e low 

e1i ssolveel oxygen problem in wes tern 
Long Island Sound. 
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eo premiere 
The Institute crea t cl an eel uca tional 
video on the arbor for the .S. EI1\'iron­
mental ProtecLion Agency's (EPA) New 
York-New Jer ~ Harbor Estuary Program. 
Tile video. " li ve in an rba n lIarbor. " 
hacl it premiEre on public televi ion in 1992. 

eutrophication­
over-enrichment of nutrients, 
resultina in a boost in algal 
growth 





Facili ies I 
Human He I 0 I r~es 





Instrumentation 
Th e constra ints of the marine environ­
ment and the logistica l difficulties 
involved in maintaining a human 
presence at sea have always forced 
oceanographers to turn to specialized 
instrumentation to col lect data. In the 
25 years since the founding of MSRC. 
the microelectronics revo lution has had 
an impact on field oceanography that 
ca n hardly be overstated. In response, 
MSRC's Ocean Instrument Laboratory 
has been at the leading edge of instru­
mentation design, to provide new and 
better tools for researchers at MSRC 
and elsewhere. 

Much of the equipment used in 
oceanography must be autonomous­
able to record data without human 
intervention for long periods . Twenty-five 
yea rs ago this mea nt that data were 
recorded on paper strip chart , punched 
paper tapes, photographic film , and the 
occasiona l magnetic tape drive. These 
recorders were slow, expensive, and 
often unreliable. Retrieving the data and 
entering it in to computers required 
expensive, ded icated reading machines 
and human intervention. 

Today. mechanica l data recorders 
have been replaced by low power 
microprocessors. Inexpensive dedicated 
computer boards no larger than index 
cards can perform not just recording but 
sophisticated control and process ing 
function s. Using this technology, the 
Ocean Instrument Laboratory has 
developed dozens of models of special­
ized scientific apparatus, including a 
deep ocean sediment-water in terface 
sa mpler. deployed at 5000 meters depth 
by the manned submers ible Alvin; a 
dissolved oxygen monitoring sys tem that 
uses patented new techno logy to give 
reliable long tel'm reaclings in exception­
ally harsh environment; and a device 
for helping test the potentia l toxicity of 
incinerator ash by precise ly controlling 
the acidity of water leaching through an 
ash sample. 

Current instrument development 
project at the Ocean Instrument 
Laboratory include an advanced sa lini ty­
temperature-depth (STD) profileI', and a 
low cos t remotely operatecl vehic le 
(ROV). The STD will yield improved data 
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quality compared to current technology 
through rea l time correction of data 
artifacts caused by differences in 
respon se time between temperature and 
conductivity sensors. The ROV is an 
engineering test bed for the concept of a 
low cost "clata ROV," a vehic le des igned 
from the ground up as a mobile data 
acquisition system, as opposed to a 
simpler "swimming eyeball." 

Twenty-five years ago, computers 
were large and land-bound . Record ing 
data on a ship meant writing them into a 
notebook (or perhaps taking a portable 
ca rd punch along a an alternative to 
transcribing notebook data onto com-
pu tel' cards la ter) . The adven t of 
microcomputers in the ea rly 1980s 
changed all that. In 1983, the Ocean 
Instrument Laboratory built one of the 
first portable data logging microcom­
puter sys tems used in oceanography. 
Specia lized hardware interfa ces and 
custom so ftware developed at MSRC 
allowed this computer to control 
shipboard instruments and record their 
data automatically. Proces ed data 
could be di splayed in rea l time. After a 
crui se, the same machine could transfer 
data directly to larger land-based computers. 

Refinements of the 
past decade 
Through the 1980s and into the 1990s, 
the Ocean Instrument Laboratory has 
advanced the concept of shipboard 
microcomputers through several 
generations of development. Personal 
computers are now used as the ba is of 
an integrated hipboard data acqu isition 
system customized for every different 
researcher. Typica lly, several PCs are 
used, each assigned to a group of 
instruments (for exa mple. current 
profiling, sa lin i ty-tem perature-depth 
recorder. or navigation). Data are 
exchanged between the PCs a needed, 
graphed and mapped on high re olution 
color displays, and sent to "offline" 
computers for further analysis. With this 
equipment, scientists ca n collect 
hundreds of times the vo lume of data 
than wa possible just a few years ago 
and analyze it with shipboard microcom­
puters far more powerful than yesterday's 
land-bound mainframes. Researchers 
can easily do "quick look" preliminary 
ana lyses during a crui se. Armed with 
this information, sampling strategies 
can be adapted to refocus sampling 
efforts on phenomena of greatest interest. 
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Facilities & 
Equipment 

Shipboard data acquisition 
Technology developed at the Ocean 
Instrument aboratory for shipboal'd 
data acquisi ion systems has recently 
come back t shore to fill a need for 
sophisticate rea l time data acqu i ilion 
and control ys tems in laboratory 
settings. ISORES (In term ittent Sedi­
ment/Oxygen Resuspension System) is a 
device devel ped to aid in research on 
bacterial breakdown of hydroca rbon s, 
such as spill d oil. in marine and 
freshwater s diments. ISO RES can 
conduct exp riments simultaneously on 
up to fifteen ea led sediment/water 
microcosms, controlling oxygen levels 
and resuspe sion ac tivity, measuring 
oxygen dema d, and phys ica lly ampling 
the overlying water. The Flax Pond 
Laboratory seawa ter control system 
(SCS) delive s controlled temperature 
seawater th oughout the MSRC facility 
as well as m nitoring critica l bui lding 
functions 24 hours per day. In the event 
of a mechanIca l or power failure at the 
laboratory, the SCS will actually tele­
phone or pag the technician on ca ll and 
deliver a me sage describing the exact 
pl'Oblem and its severity. 

ACDP technology 
Although mo red current meters are still 
a mainstay of field oceanography, the 
acoustic Do pier current profiler 
(ADCP) is a ost exciting development 
in the measu 'ement of water currents. 



MounLed in a boaL or moored aL Lile 

surface 01' bottom, the ADCP uses 
refl ec ted sound to measure water speed 
and direction in a continuous profile 
from surface to bottom, Th e Ocean 
Instrument Laboratory has been in the 
vanguard in adapting th is leading edge 
technology for use on coas tal research 
vessels, including a semi-permanent 
mounting developed for the R/VONRUST 
and a ca tamaran mounting that allows 
easy air tra nsport and use of the ADCP 
from vessels of opportunity anywhere in 
the world , (See Physica l Oceanography 
sec tion , page 37, for more discuss ion on 
resea rch using the ADCP). 

The future of 
instrumentation 
Thi s i only a sampling of the instrumen­
tation development in oceanography 
over the pa t 25 yea rs. Emerging 
technologies such as low-cos t remotely 
operated vehicles (ROVs), rea l time 
telemetry of data from unattended sites, 
the extension of computer networks, and 
even the Internet to vessels at sea , 
Ocean surface current radar (OSCR), 
drifting data buoys, low cost sa tellite 
receiving sta tions, and instruments yet 
to be invented promi se to make the next 
25 yea rs exciting one for engineer and 
scientists alike. 

Research vessel 
operations at MSRC 
A so phisticated research vessel is, to 
many, the emblem of modern oceanogra­
phy. 0 aspect of the enterpri se is more 
visible, more immediately recognizable, 
more in tune with its quest. The oceans 
of the world remain a fertile ground fo r 
exploration and discovery. 'lb embark on a 
voyage of discovery requires a ship. This i 
the story of research vessels at MSRC. 

From the most humble beginnings, 
great things can arise. The ea rli es t 
mention of a research vessel at MSRC is 
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of the RlVFRVMP in an untiLled 
progress repprt on the fledgling Marine 
Sciences Research Center, a report that 
ca n be dated to Spring 1968. The boat 
was apparently used during 1967 for 
plankton and sediment resea rch in Long 
Island Soun and to tow an exper imental 
hyd rofOil cat maran designed by a 
faculLy meml)er in the College of 
Engineering. 

In 1968 the Center acquired its 
econd research vessel, the RIV 

MICMAC, na ed for the tribe of ative 
Americans tI at inhabited the Atlantic 
coast of what is now Canada. The 
purchase price was $5,074. BuilL in 
'1961, MIC C was a 40' ova Scotia 
lobster boat with a wooden hull and a 
gasoline engine, 

Over the next severa l years. as 
activity incr ased at MSRC and monies 
became ava i able, the boat was outfitted 
with navigational and communica tion 



equipment. a winch. dnd ot'ler accoutre­
ments of a bona fide resealch \essel. 
The elaily clla rte r fee in 197 0 \Va $75. 
The current dai ly char ter f('e of RN 
ONRUST i $1.000. 

ISRC developeel rilpiellJ in the ea rly 
1970' . The Center' need 1') 1' a seagoing 
ve se l to support its growi r g research 
and educational programs was out trip­
ping MICMAC's capabilities. Sma ll ize 
and lack of interior pace confined her 
u e to co llec ting sa mple d Iring day 
cru i es . H I' wooelen construction and 
gasoline engine placed a h cav~ dema nd 
on the cap tain and mate 1'01' mainte­
nance and repair. Th e \e ~e rs deck 
equipment was not adequate to hand le 
the demands of o\'er-tll e- ide sampling. 
increasingly requirecl bJ Li1l' Center's 
research programs. \lore fu ncla men­
tally. at the time of h(' r pur ,:;ha e. 
MICMAC was in rather poe I' o\'erall 
condition . In a word . she \\as a head­
ache! By late 1973. plan ni1g was well 
underway to de\'elop a uce essor to 
MICMAC. 

WCMAC's rep lac('ment wou ld be a 
new ve se l. bui lt and equi p ed exclu­
sive ly for coasta l oce<lnographic re-
earch. The all-steel vesse l was ordered 

from Rhode Is land ~ I (lr in e Service of 
Snug Ilarbor in F'ebrll ar 1 ')74 and 
delivered in October of that yea r. She 
was bui lt on a tock IlU ll of an oFFshore 
lob LeI' boat-a tried and tI ue ele ign of 
proven eaworth iness. In April 1975 the 
55-foot RIV OARUST was forma lly 
christened at a ceremony at Stony Brook 
Yacllt Club. The boat's name. whi ch is 
Dutch for "restless." memo 'ializes an 
earlier 0 RUST-built in 1 14 by tile 
Dutch explorer Aciria('n Blo: k anel his 
colleague on the outhern tip or 
~ I a nll a tta n Is land. It replaced th eir 
boal. TYCER. \\ hic ll CilUght li re and 
burned. leav ing them temporarily 
strandecl in an alien. new ~ oriel. Block 
returned home horLi v th er 'afte r. but 
left the ONRUST undt'r Lil e com mand of 
one of hL lieutenants to cOll tinue the 
exp lora tion of the mid-Atlalltic coa t of 
Nor th America from Cape Cod to 
De laware Bay. 

ONRUST proved to be ar e>-.cep tion­
ally durable anel serviceabl (' platform For 
the Center' fi elel-ba ('d res~a rc h and 
instruc tional program . O\er the yea rs. 
major mod ifications and im')rovemen Ls 
to the boat were unel('rtakell. In 1987 
hyelraulics were aelele<ito LI-e tern 
gan try to make the deployment and 
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re trieva l of large pieces of sampling 
equipment eas ier and safer. In 19911. 
the boat wa lengthened by fi ve feet to 
acid add itional working arra to the aft 
work eleck. ~Iore recently. a thru-h ul l 
wel l \\'a s con tructed in the aft wor~ 
deck to mou nt an acoustic Doppler 
current profileI' ( DCP). 

ONRUST has effectively met the 
Cen Ler's resea l'ch vessel needs 1'01' 

nearly 20 years. During this perioel. 
most crui ses were of shon duration. 
generall y one to two da s. However the 
nature of eago ing coa tal oceanog­
nphic re earch is changing. Crui ses of 
tlH' future will be longer. invo lve 
multiple piece or major sampling 
equ ipment. an d make incl'eas ing use cf 
on-boa rd electronic data acquisition and 
ana lys is in trumenLation. To assure t at 
til(' Center is ca pable of supporting th IS 
re ea rch. plans are underway to rerlace 
01 RUST with a 21 st Century coas ta 
oceanographic resea rch v(' se l. The 
Cen ter's Ships Comm ittee is \~orkinf 
\\ iLh the Webb Institute of ava l ArC lli­
t('cture LO develop prelimina ry design 
drawings anel capability parameter 0 ' 

the new vessel. We anticipate havillg 
the vesse l ready by Spring 1996. 
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ot all of th e 
Center's fi eld 
resea rch requires a 
ve sel of the size 
and ca pability of 
ONRUST. To 
support research in 
the inshore 
embayments around 
Long Island, the 
Center has main­
ta ined a fleet of 
smallel' craft tha t are 
genera lly kept on 
trailers. 

Computer 
facilities 
The Center main­
tain s a va riety or 
computing eq uip­
ment set up in 
severallaborato­
I'ies providing 
support for 
in tructional. 
research, and 

administrative computing needs. The 
heart of ou r computing center consi ts 
of three DEC minicomputers: VAX 8530. 
VAX 63 10 and VAX 6510. They form the 
Iwb for our centerwide Ethernet 
netwol'k. ISRCnet. There are I' OUT' 

computational laboratori es connected 
via the network to the hub machines 
co nsisting of 10 DEC work tations anel 
lO X-window terminal. Asso rted 
peripheral equipment can also be fou nd 
in these labs such a laser and co lor 
pl'inters, eligitizing tables. and pen plotters. 

In addition to the above facilities. 
til ere are two instructional computing 
facilities ava ilab le for student use. The 
first conta ins four Gateway 486/50 micro­
computers and an HP La serJet IVM+ 
la er printer. The second contains Four 
App le Macintosh Il cx and two lac in tosh 
II microcomputers and an Apple LaserWriter 
I I T laser printer. A va riety of software 
i ava ilab le including worel processing. 
spt'ea ci sheet. graphics, and statistics . 



Graphic arts 
facilities 
The Graphic Art Department i a full 
service phoLograph y. drafting. and 
clesklop publi shing facili t ava ilable to 
both faculty and students on a yea r­
round basis. It is also home of the 

niver ity's most comprellensive slide 
co llec tion documenting Long I lanel' 
cliver e coasta l environment. 

The department has exi ted ince 
1975 and has moved into the computer 
age along with the res t of the graphic 
ar ts world. Recent advancements 
inclucle cligital photography. video­
frame ca pture. multimedia. and anima­
tion ca pabilitie . 

Information center 
The 1arine and Atmo pheric Sciences 
Information Center ( IASIC) is a modern . 
technologica lly advanced prototype of 
the knowledge center of the future. The 
holdings include important marine and 
atmos pheric sc ience cOI'e journals. 
beginning and advanced monograph and 
text . key reprints. ISRC masters' 
the es and doctoral dissertations. 
ISRC Special Report and Technica l 

Reports. nau tica l charts and maps. and 
a general sc ience reference co llec tion. 

Current computer ca pabilities include 
acce s to STARS (the on-line OTIS 
ca talog For all wes t ca mpus librarie ): 
Di ertaLion Abstrac ts and Periodica l 
Abslracts: the Aquatic Sciences and 
Fi herie Abstrac t database (ASF ). the 
Georef (geologica l) database. and the 
Regional Serials (LILRC) database on 
CD-RO 1; and access to ove r 400 
national and international databa e 
through Dialog Information Services. 

Planned expansion of these facilities 
includes direc t acce s to other S Y 
Center library ca talogs and databases: 
high-speed document transmi sion from 
oUlel' branches and SU Y Center: the 
expansion of on-line databases. includ­
ing Water Resources Abstract on 
CD-ROM and Current Contents on disk; 
and expanded acce s to other collec tion s 
and information ource u ing Gopher. 
anel ~ IOSA I C via the Internet. 





Human Resources 

Faculty 
Josephine Y. Aller 
Associate Resea rch Professor; 
Ph.D., 1975. University of Southern 
Ca lifornia. Marin e benthic ecology. 
invertebrate zoology, marine microbiol­
ogy. biogeochemistry. 

Robert C. AJler 
Profes or; 
Ph.D .. 1977. Yale niver ity. ~ I a rin e 

geochemi try. marine animal- ediment 
rela Lion . 

Henry J. Bokuniewicz 
Professor; 
Ph.D .. 1976, Yale niversity. ea rshore 
transport processes, coas tal seelimenta­
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path of the Transco Pipeline in the Lower 
Bay of ew YOl'k Harbor. Ref. 92-05. 

H.J. Bokuniewicz. A suggestion for 
anticipating the effect of local slopes in 
the DIF'ID model. Ref. 92-06. 

J.R. Schubel. L.E. Noonan. Ben-Gurion 
niversity of the Negev. Ref. 92-11 . 

H.J. Bokuniewicz. Shoreline variation 
and long-term trends. Ref. 93-04. 

A. Hal' ch. H.J. Bokuniewicz. Character 
of shelf sand reserves off the south 
shore of Long Island. Ref. 93-05. 

J.R. Sch ubel. L.E. Noonan. Ben-Gurion 
niversity of the Negev. Report of a 

Workshp with Members of the Board of 
Governors. Ref. 93-06. 

H.J. Bokun iewicz. Stability of the East 
Rockaway Inlet and the adjacent 
horeface. Ref. 94-01. 

Working Papers 
& Special Reports 

MSRC 
Special Reports 
1992·93 

J.R. Schubel. On the refinement of the 
use of alinity as the basis for a stan­
dard to use in conjunction with flow to 
protect important living resources of the 
San I"rancisco Estuary. Ref. 92-1. 

v.J. Bre lin. Degradation of starch­
based plastics in the environment. Ref. 
92-2. 

M.J. Bowman. N.S. I"isher. J.R. Schubel. 
R.L. Swanson. Scientific and educa­
tional partnel'ships to alleviate aquatic 
environmental problems in Eastern 
Europe. Ref. 92-03. 

A. West-Va lle. R.L. Swanson. C. Decker. 
Use impairments of Jamaica Bay. Ref. 
92-04. 

D.M. Monteleone, R. Cerrato. D.J. 
Lonsdale. W.T. Peter on. Abundance and 
seasonality of key forage species in Long 
Island Sound. Ref. 92-08. 

Co-Sponsors - Long Island Environmen­
tal-Economic Roundtable, Long Island 
Research Institute. Marine Sciences 
Research Center. The niversity at Stony 
Brook's Regional Development Task 
I"orce. Ref. 92-09. 
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J .R. Schubel. lanaging freshwater 
discharge to the San I"rancisco Bay 
Delta-EsLUa : The scientific ba is for 
an estuarine standard. Ref. 92-10. 

Tonje ,D.J . nd Swanson. R.L. Where 
does it all go. The size and methods of 
disposal of Lbng Island's so lid waste. 
1986 and 1991; Ref. 92-12. 

Waste Mana ement Institute. I"loatable 
wastes in th ocean. Socia l. economic, 
and public h Ith implications. Ref. 93-01. 

Long Island oastal Conference 16-17 
June 1993. ponsorecl by the Long 
Island Assoc ation. Marine Sciences 
Research Ce tel'. New York State Office 
of Parks, Re reation and Historic 
Preservatio assau County, Suffolk 
County, Y Sea Grant. Ref. 93-03. 

R.L. Swanso . V. Breslin, S. Reaven. S. 
Ross. R. You g. R. Becker. An assess­
ment of impcts associated with 
implementat on of the Suffolk County 
Plastics La Local Law 10-1988. Ref. 
93-04. 

Swanson. R.L. et al. An assessment of 
impacts ass ciated with implementation 
of the Suffol County pia tics law, Local 
Law 10-1 98 . Waste Management 
Institute. Mine Sciences Research 
Center. Ref. 3-04. 

P.K. Weyl. E visioning the worlcl ocean 
partial pl'eli inary vers ion . Ref. 93-07. 





MSRC honored by 
the "Village Times" 
The Village Time . a Three Village weekly 
newspaper. has an annualtradiLion 
honoring men and women of the commu­
nity for their sign irica nt contribuitons. 
tvlSRC received thi s award in 1993 for its 
contributions in environmenta l activities. 

In the Times' issue honoring their 
award recipients. news writer Caryn 
~ I oller noted that for the past 25 yea r . 
the Center "has been striving La raise 
em'ironmental consc iousne s .. . long 
before environmental conserva tion 
beca me 'politi ca lly correct'." 

In closing. loller wrote. "Over the 
pa st 25 yea rs. the Marine Science 
Center has managed La become an 
integral part of Long Island hi tory and 
will continue to remain instrumental in 
shaping Long I land' environmental and 
consequently it economic future." 

R·\ISING 1·:N\IIRONllU:N'I'·\IJ 
CONSCIOUSN .. :SS 

Donald Pritchard 
elected to National 
Academy of Engineering 
Donald W. Pritchard. phys ica l oceanog­
rapher ancl Professor Emeritus of ,ISRC 
was elected La the I ational Academy of 
Engineering in F'ebruary 1993. This 
honor is among the highest profess ional 
distinction s conferred to engineel's. and 
a distinction only rnrely given La 
sc ientists for their contributions to 
enginee ring. Pritchard is th e second 
SLany Brook professor to be elec ted La 
the Na tional Academy of Engineering. 
anci is one of only 73 people nationwide 
elec ted in 1993. 

In making the announcement. Dr. 
Robert ~ 1. White. Pre ident of the 
Na tional Academy of Engineering. staled 
that Pritchard is being honored. "For 
contributions to understanding th e 
hyclrodynamic of es tuaries and coas tal 
waters and innovative applications of 
benerit to the environment and society." 

An example of his innovativeness is 
hi s work on the problem of sa lt water 
intrusion into the tvIi i ippi River-the 
drinking water source for 1.2 million 
peop le-during one of the worst 
droughts on record in the U.S. He helped 
design and eva luate the erFec tivene of 
a temporarily constructed submerged 
weir. or artiri cial sill, in the lower 
Missis ippi in 1988. This sill was 
in sta lled to protect the fresh water 

supplies of the Cit of ew Orlean 
and adjacent communities from sa lt 
water intrusion. 

Pritchal'd. who retired in 1988. joined 
the MSRC in 1978 as Professor and 
Associate DirecLar for Re ea rch and 
served as its Acting Dea n and DirecLar 
from 1986 La 1988. "Although Profe so l' 
Pritchard is ofricially retired. he continues 
to play important roles in th e edu ca tion. 
resea rch, ancl public service programs of 
the Marine Sciences Resea rch Center," 
sa id ~ISRC Dean and Director Jerry Schubel. 

MSRC's Robert Cess 
honored as 
Distinguished Professor 
Distinguished professorships are diFficult 
to attain at the State niversityo f ew 
York. Of th e Uni ersity at Stony Brook' 
more than I ,500 faculty. only 16 have 
been singled out for thi pres tigious 
award. which honors out tanding teachers 
and re ea rcher . One of these i Profe sor 
Robert Ces of MSRC' Institute for 
Terre trial and Planetal'y Atmospheres . 

At a ceremony to honor the accomplish­
ment that ea rned Cess this award. MSRC 
Dean and DirecLa r J. R. Schubel recounted 
ome of hi s many achievements. award, 

honors, titl es, ancl hi s unusual hobby, 
co llec ting and re toring old Alfa Romeo 
sports ca rs. "A key to under tanding Bob 
is hi s de ire to understand how things 
work." aid Schubel. "Through mo t of his 
life. it seems. he has taken this trait and 
applied it La many different disciplines 
from truck mechanic La climate modeler." 

His first professional ca reer wa a 
mechanica l enginee r, joining SLany Brook 
in 1961 as Associate Professor of Engi­
neering, becoming a full Profe SOl' of 
Engineering in 1965. and winning numer­
ou award for his heat transfer work. But 
he began hifting hi attention and experti se 
to heat transfer in planetary atmospheres. 
and also shifted his appointment in 1975 
to Professor of Atmospheric Sciences. 

Wh ile working on heat transfer in the 
atmospheres of planets, he dec ided the 
Earth's climate was an important problem 
and began focusing on thi planet. F'or his 
work in thi new career. he received two 
NASA Langley Group Achievement Awards. 
a part of the Earth Radiation Budget 
Experiment - one in 1985 for the the 
Algorithm Development Team. and one in 
1988 for the Data Val idation and Archival 
Team. In 1989 he received the ASA 
Exceptional Scientific Achievement 1edal. 

Among his many ach ievements, Cess 
has ervecl on a number of national and 
international committees and panels on 
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world clim te problems uch as radia­
tion, the ef cts of trace gase ,and 
greenhouse warming. He is presently a 
member of he DOE Space Ini tiative 
Technica l 0 ersight Group and a 
member of he Cl imate Research Com­
mittee of the National Academy of Sciences. 

Cess rec ived the E. B. Lemon 
Distinguish d Alumni Award from 
Oregon Sta e niversity in 1991. At 
Stony 131'00 . he wa named Leading 
Professor 0 Atmo pheric Sciences in 
1981. Disti guished Service Profes or in 
1991, and in 1992. Distinguished Professor. 

Ben-G rion 
Unive ity Medal of 
Servic awarded to 
J. R. chubel 
1SRC's Dea and Director, J. R. Schubel 

\ as award tithe Ben-Gurion niversity 
1edal of Di tinguished Service for hi s 

significa nt ntributions in trategic 
planning fo the university'S future 
developme t as a foca l point for 
progress in ight of the peace process 
and the maj I' role of the egev De ert 
in the coun y's future. The e efforts 
have acted a criti ca l cata lys t in 
mobilizing t e university's various 
con tituenc es. facultie , and community 
agencies La ork together in devloping a 
vi ion for B n-Gurion in respon se to the 
Israe li gove nment's mandate to double 
enrollments and extend its educa tional 
mi ss ion ove the next five yea rs. 





1971·1975 
And rea, Jo eph, I.S. '72 
Bagg, Jame E., M.S. '75 
Be ller, Morris, M.S. '72 
Bernero, Mary A .. M.S. '72 
Brim. Michael S .. M.S. '72 
Conway, Thomas, M.S. '73 
Crosland, Patrick, M.S. '74 
Davies, DeWitt, M.S. '72 
Dorne. Stephen R.. I.S. '72 
Ginler, Jay J. , M.S. '74 
Hinz, Randolph H., M.S. '74 
lIoffman, Richard, M.S. '72 
Hulse. Glen . M.S. '74 
Jay, David A., M.S. '74 
Kao. Alan Z., M.S. '75 
Kempner, Ann , M.S. '73 
Knapp, William, M.S. '74 
Koopman, Richard. M.S. '73 
Lagna. Lorraine. M.S. '74 
Liang, Yu-Jean, M.S. '71 
Lin, PaUl, M.S. '71 
Low, Seth T. , M.S. '73 
1edeiros, William H., M.S. '74 
lilhous, Madison, M.S. '75 
10 kowitz. Paul. M.S. '73 

Pastalove, Barbara, M.S. '73 
Remmel'. George, M.S. '73 
ReLz ch, Wa lter. M.S. '75 
Robbins, Sy P .. M.S. '75 
Schneider, William J., M.S. '74 
Schreiber, Robert, M.S. '73 
Silba joris, Robert A., M.S. '75 
SlanLOn, Donald , M.S. '75 
Suda, Joanne J., M.S. '74 
Su zkowski. Dennis, M.S. '73 
Teng. Tzu-Lin. M.S. '72 
Tao. Allen, I.S. '72 
Wi lliams, Anne. M.S. '75 
Wi e, Wi lliam M., 1v1. S. '75 

1976·1980 
Ad ler, Robert E., M.S. '78 
Becker. D. Scott, M.S. '78 
Behrens, William, M.S. '78 
Brice lj. V. Monica, M.S. '79 
Capriu lo, Gera rcl. M.S. '77 

Degree Recepients 1 971-1993 
ChyLa lo. Karen ., I. S. '79 
Crocker. Douglas. M .. M.S. '77 
Doyle, Brian, I. S. '76 
Erlebacher, Ga le R .. M.S. '78 
Gaertner, Michael. M.S. '76 
Green, Gregory T., M.S. '78 
Greenhouse. athan iel A., 1.S. '77 
Greges, Monte P. , M.S. '79 
Grunseich, Gary S., M.S. '77 
Haje, Roy, M.S. '76 
Hamilton, Andrew D. , M.S. '79 
Harris. Richard B .. M.S. '78 
Heaton, Monteith G .. M.S. '78 
Hirschberg, David J., M.S. '79 
Itzkowitz, orman, M.S. '79 
Kaneta, Pamela, I.S. '79 
Ka ufman, Barbara jean, M.S. '76 
Klein, Michael, M.S. '76 
Kom itor. Robert lan, M.S .. '80 
Lekan, John, M.S. '76 
Leslie, Jeffrey, M.S. '76 
LynCh, Gera ld , M.S. '76 
McDonough, Kathleen, M.S. '76 
Mohr, Peter, M.S. '76 
1irchel, Andrew C., M.S. '80 
au-Ri tter, Glynnis, I.S. '80 
inivaggi, Dominick, M.S .. '79 

Olson, Robert, M.S. '76 
Parker, Jeffrey, I.S. '76 
Penello, Wayne P., M.S. '79 
Riper, David M., M.S. '78 
Ringler, Warren E., M.S. '79 
Robbins, Susan, M.S. '76 
Sa lvo. Jo eph, M.S. '76 
Schnitzer, lichelle, M.S. '79 
Seligman, Jame D. , M.S. '77 
Sm ith , ChrisLOpher P., M.S. '79 
Steen. Alexi E .. M.S. '79 
Swartz. Scott M., M.S. '78 
Toko , Jo eph J .. M.S. '78 
Tuthill , Carolyn D .. M.S. '77 
Underwood. Peter, M.S. '76 
Wi lke, Richard J.. M.S. '78 
Wong, Kuo-Chuin. M.S. '78 
Wu nderlich, Lewis, I.S. '76 
Wyman , Kevin D., M.S. '80 
Zeitlin , lichael, M.S. '80 
Zeppie, Christopher R.. 1.S.·77 
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Adam on, etty Ann, M.S. '82 
Alexander, ark S., M.S. '81 
Ambrosio, dward, M.S. '83 
Andrade, S rgio, M.S. '84 
Maujo, Roc elle, M.S. '83 
Arnold. Ch tel' Lee, M.S. '82 
Arcos, Dag berto R .. M.S. '81 
Ausubel, S h, M.S. '83 
Barton, Ho ard III. M.S. '83 
Ba s. Eliza eth . M.S. '83 
Bauer, Jam s, M.S. '84 
Boampong, < ric, M.S. '84 
Beckman, B ian R., M.S. '85 
Breslin , Vin ent, M.S. '82 
Bricelj, Ver i., Ph.D. '84 
Brown, We dy, M.S. '85 
Budin , Joh M .. M.S. '8 1 
Buckner, St art, Ph.D. '84 
Campbell. i a, M.S. '83 
Campbell, isa, Ph.D. '85 
Capriulo, G rard, Ph.D. '82 
Chang. Jen ,M .S. '84 
Chemerys, uth, M.S. '83 
Cheng, I-Ji n. M.S. '83 
Chiswell. St phen M. , Ph .D. '83 
Chu, Gordo, M.S. '81 
Chung,lk- 0 , M.S. '84 
Collins. See hen A., M.S. '81 
Constantine Laura, I.S. '85 
Covell, Step en A. , M.S. '81 
Cowan, Dav d, M.S. '85 
Cross, Timo hy, M.S. '82 
Dam-Guerr 1'0, Hans, M.S. '85 



Demonel. Suza nne. M.S. '84 
Dietz. Cynthia. ~I.S. '82 
Douillet. Philippe. I.S. '84 
Dube, Paul. I.S. '85 
Dunca n. Brian. ~ I. S. '83 
Eclwards, Thomas. I.S. '83 
Ellswor th . John. M.S. '82 
Evjen. Arthur, I.S. '85 
F'e ldman. Gene. C.. I.S. '84 
F'e ldman. Gene C .. Ph.D. '85 
F' ilade lfo. Ronald. Ph .D. '84 
F' irstenberg. Cliffo l'd, M.S. '82 
F' itzpatri ck. Wa ller III , M.S. ';33 
F' lagg. Paul.J. , ~I.S. '81 
F' lei cher. Mark, M.S. '83 
F'oge l. Richard. ~I. S . '82 
Forbes. Thomas. M.S. '84 
F'orbes. Va lery. M.S. '84 
Gandarillas. F'emando E .. M.S. '8 1 
Gibbons. tvlary C .. Ph .D. '84 
Gilmore. James, M.S. '85 
Go ld-Kaufman. Zena. M.S. '8 1 
Goodrich. David . M.S. '81 
Goodrich, David . Ph.D. '85 
Gulbransen, Thoma s. M.S. '84 
Ha brouck. Emer on. M.S. 'E,1 
Heins, Stephen, ~1.S . '84 
Helm. ancy, M.S. '83 
Horvath. Ro e 1"., ~. S . '85 
Hudak, John. II. S. '85 
Hwang. Lu cinda. M.S. '84 
Ka sner. Jeffrey, M.S. '82 
Keith . Debra L .. M.S. '85 
Kelpin. Gerald ine. M.S. '8 1 
Kerner. Joseph P .. M.S. '85 
Kiene, Ronald. ~I.S. '84 
Knutson. Amy Beth. M. S. '84 
Korol. Benjie. M.S. '85 
Koulitonsky, Vladi mir. Ph.D. 85 
Kramer, Jonathan. M.S. '82 
Kurkowski. Kenneth. M. S. '8 1 
Lechich. Alex. I\.I.S. '84 
Lee. Jin-Ae, M.S. '84 
Legier-Vis er. larianne. IX '85 
Liu . James, M.S. '82 
Lively. John. M.S. '81 

Lounsbury. Margaret E .. M. ~ . '81 
Lu nd . Paul, M.S. '82 
McCafferty. Shaun . M.S. '82 
McDa niel. Julie, M.S. '85 
McKown. Kim. I.S. '84 
~ I c lanus. George. tvl.S. '8 1 
lichener, Robert. M.S. '85 
Iion teleone. Doreen. M.S. '84 

Murtagh. Richard, M.S. '83 
ardi. George. tvl.S. '82 
ico lson. John. I.S. '83 

O\'erLOn. Jeffrey. M.S. '83 
Pa Ige, Ca rrie. M.S. '84 
Pa rk. Moon-Jin. M. S. '85 
Pa rk. Yong C .. Ph.D. '85 
Re e. Dwight. I.S. '82 
Reve las. Eugene. tvl.S. '84 
Richmond, Robert. M.S. '82 
Ri\'ara, GI'egg, M.S. '85 
Ro. Young-Jae. Ph.D. '85 
Roethel, Frank J .. Ph.D. '81 
Ro se . Hal. M.S., '8 1 
Ruben, Howard J .. M.S. '85 
Sanelerson. Brian, Ph.D. '82 
Sarokin, David J., M.S. '81 

Schaeffer, Jerrrey. I. S. '82 
Schlenk. Cornelia, I.S. '83 
Schneier, Shaun. M.S. '83 

chrey. Suza nne. M.S. '83 
hieh. Chih-Shin. ~I. S . '84 
imon. Harve~. tvl.S. '83 

Slauson, Timothy. M.S. '82 
now, Jeffrey. M.S. '82 
nyder. Barry. M.S. '85 

Tan ki. Joseph J., M.S. '81 
Tewksbury, Hamilton T .. M.S. '85 
Tu rner. Eliza beth, I.S. '83 
Ullman. David . M.S. '84 
alente. Raymond I .. M.S. '85 

Wong. Kuo-Chuin, Ph.D. '81 

Wilson. Thoma, I.S. '83 
Yamamoto. Nobuyuki. M.S. '83 
Yari h. Seth. I.S. '85 
Zim merman. John . M.S. '83 
Zimmerman, lindy. M.S. '83 
Zertuche, Jose G.. I. S. '81 
Zion, Philip. tvl.S . '82 

1986-1990 
Ahn. In-Young, Ph.D. '90 
A del's. Merri. M.S. '86 
A tia, Avan . tvl.S. '87 
Appelman s, icholas. M. S. '89 
Arcos. Dagoberto. Ph.D. '87 
Arenwald, Joanne. M.S. '87 
Arnold , Lynn , \ I.S. '86 
Bellantoni. Diane, I.S. '87 
Beristain , Melissa. M.S. '87 
Caha lan. Jenni fe r. I.S. '88 
Ca tro. Leonardo, M.S. '90 
Chang, Jeng, I'h.D. '89 
Chiaraviglio. Andrew, M.S. '89 
Chia rella. Louis. ~I.S . '88 
Chen. Dake. Ph .D. '90 
Cheng. I-Jiunn. Ph .D. '88 
Chu ng. Ik-Kyo. Ph .D. '87 
Cohen. ~ e li s a. M.S. '90 
Co La. F'rances. M.S. '89 
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Cottrell. Matthew. M.S. '88 
Dam-Guerrero . Hans. Ph.D. '89 
Davies, DeWitt. Ph.D. '90 
Day. Elizabeth. M.S. '87 
DiLorenzo. Joseph. Ph.D. '86 
Dornbla ser, lark. M.S. '86 
Drew, Catherine, M.S. '86 
Dzul' ica, Susa n. M.S. '88 
DuBois, Kevin , I.S. '86 
Epp. Jennifer. M.S. '89 
F'orbes. Thomas. Ph .D. '89 
F'orbes, Va lery. Ph.D. '88 
Fouke, Susan, M.S. '88 
Garcia-Esquivel. Zaul, M.S. '90 
Gayes, Paul. Ph.D. '87 
Gomez-Reyes, Eugen io. M.S. '86 
Gomez-Reyes, Eugen io, Ph.D. '89 
Greene. Richard M., Ph.D. '90 
Hennessy. John. M.S. '86 
Henry, Diane. M.S. '90 
Hutahaen, Wa lman , M.S. '90 
Jacobson , Iyrna, Ph.D. '90 
Johnson. Thomas 0 .. Ph.D. '87 
Kerr. Robert P .. M.S. '86 
Kiene. Ronald. Ph .D. '86 
Kim. Byung-Hwan , M.S. '89 
Kuenstner, Susan, M.S. '88 
Lagomarsino. Irma M.S., '90 
Lee. Byeong-Gweon. M.S. '90 
Lee, Jin-Ae, Ph.D. '87 
Lee. Jonghyeon. M.S. '88 
Lee, Sanghoon. M.S. '86 
Lee. Sanghoon. Ph.D. '90 
Liu , James. Ph.D. '87 
Madden, Barbara. M.S. '86 
Malione, Bernice, M.S. '87 
Marshall, Greg J .. M.S. '88 
latteoda, Anna, M.S. '86 
IcBride. Richard , M.S. '89 
lcKibbin, Thoma s. I.S. '89 

McManu s, George, Ph.D. '86 
McTiernan , Lawl'ence, M.S. '89 
leade. Melanie. M.S. '88 
lichelson, Amy. M.S. '86 

Mitchell, James . Ph.D. '88 
lonaco, Cindy, M.S. '90 

Monteleone. Doreen. Ph.D. '88 
elson, Christo phel' L. , M.S. '88 

Novelli. Paul. Ph.D. '87 
Nyman, Robert. M.S. '87 
O'Hare, Mary Ann. M.S. '87 
Oh la. Joseph. M.S. '90 
Olaizola, 1iguel. M.S. '86 
O' eill, Judith. M.S. '87 
Pabst. Douglas. M.S. '87 
Park, Jang-Geun. M.S. '89 
Park. Kyeong, ,I.S. '87 



Park. loon-Jin, Ph.D. '90 
Pavlik. Barbara, I.S. '88 
Pohle. David , M.S. '90 
Qadri. Anwar, M.S. '89 
QuaglietLa. Clare Ellen, M.S. '87 
Salamanca . Marco, M.S. '88 
Shima, lichiyo. M,S, '89 
Slater. Jennifer. Ph.D. '86 
Sm ith . George L. , I.S. '86 
Sneed. Sharon, M.S. '86 
Subl'amaniam. Ajit. M.S. '89 
Swider. Kenneth , I.S. '88 
Tangren. Sara A .. ~ I. S. '88 
Tantichoelok, Pitiwong. Ph.D. '90 
Tedesco. lark. M.S. '86 
T ien. 1-1 iao-shu. tvl. S. '86 
Vaile-LeVinson, Arno ldo, M.S. '88 
Visser. And l'e. Ph.D. '89 
Wang, Xu-Chen . '1.S. '89 
West. Anne. M.S. '89 
Wiggins, lark. tvl. S. '86 
\ ong. Shou-lien, M.S. '89 
Van. iao-hai. Ph.D. '89 
Yeelwabnick-Barnes. D., M.S. '86 
Young. Randall, M.S. '90 
ZerLuche. Jose A .. Ph .D. '88 
Zhu. ingli. M.S. '90 

1991·1995 
Agostini. Vera. M.S. '93 
Allison. tvlead. Ph.D. '93 
Barne . Christina. Ph.D. '9 1 
Barr-Kumarakulasinghe. S., M.S. '92 
Bauman, Jill , M.S. '93 
Ben-Porath. Judith. M.S. '93 
Boekhouelt. Byron. M.S. '92 
Cenni, Serena, M.S. '91 
Chant. Robert, I.S. '91 
Chen. Minghang. Ph.D. '93 
Clough, Lisa. Ph.D. '93 
Decker. Cynthia. Ph.D. '92 
Dooley, Patrick. M.S. '93 
Epler. athan, Ph.D. '91 
Eshet, Yuval. M.S. '91 
F'ielels. Daviel, I.S. '91 
Ga linelo, Karen. M.S. '93 
Gomez-Valdes. Jose, Ph.D. '93 
Green. Mark. M.S. '91 
Gupta. Sanjay. M.S. '92 
I-Iamukuaya. I-Ia hali. <1.S . '91 
H in ce. Eric . I.S. '91 
JonasdoLLir. Sigrun, Ph.D. '92 
Juanes, F'rancis. Ph.D. '92 
Kazum i, Junko, Ph.D. '92 
Kim. Woong-Seo, Ph.D. '93 
Lee. Byeong-Gweon. Ph.D. '93 

MSRC 
Lee, Jihyun. M.S. '93 
Li. Boen. M.S. '92 
Marks, Richard, M.S. '91 
Mau, Jenq-Clli. I.S. '92 
McShane. Kathleen, I.S. '91 
Merkle. Peter. M.S. '91 
Milligan. Allen. "-S. '92 

10neLLi. Matthew. 1.S. '91 
Morgan. Matthew. I.S. '93 

ilio-Lopez, Rafael. tvl.S. '93 
Olaizola . Miguel. Ph.D. '93 
Pantoja, Si lvio. M.S. '92 
Parrella , Andrew. M.S. '92 
Pierson. Geoffrey. I.S. '93 
Proctor. LiLa. Ph.D. '91 
Ranheim. Robert. M.S. '91 
Reinfelder. John. Ph.D. '93 
Rotunno , There a. M.S. '92 
Rude. Peter, Ph.D. '91 
Salamanca, Marco, Ph.D. '93 
Schubert. Christopher. M.S. '91 
Seplow. Stacey, M.S. '91 
Shen. Jiong. M.S. '93 
Shi, Van, M.S. '92 
Siddiqui. Pirzada , Pll.D. '92 
Sobel. Jack. M.S. '92 

IGH 

Sommerfield. Christopher. iJ.S. '93 
So ebee. Katherine, M.S. '9 1 
Streib, Max. I.S. '92 
StupakofF, Ian. M.S. '93 
Sun . Jianguo. M.S. '93 
Sun, Ming-yi. Ph.D. '92 
Tegge, Ralph. M.S. '92 
Ti sdell , Shawn. M.S. '93 
Vaile-LeVin on, Arnoldo. Ph.D. '92 
Vigil, I-I eidi. M.S. '91 
Wallace. Heather. I.S. '91 
Wallace. William. M.S. '92 
Wang, Chung-Wu. Ph.D. '93 
Wang. Jing, M.S. '93 
Wang, Xu-Chen. Ph.D. '93 
Ward, Todd, I.S. '93 
Weissman. Penny. M.S. '9 1 
Wente, Maryann. M.S. '91 
Wu, Hanguo. M.S. '93 
Xia . Qing. M.S. '91 
Yang, Xiaohua. M.S. '91 
Zahn, Stephen, I.S. '93 
Zhang. Chongle. M.S. '92 
Zhang, Yingyi, M.S. '92 
Zhou, Meng. Ph.D. '92 
Zimmer, Robert, M.S. '91 
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lOtal Expenditures $6.7 Million 

58.8% 
Sponsored 
research 

expenditures 

1992 

1992 

Finances 
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61.8% 
Sponsored 
research 

expenditures 

1993 

1993 



" he State niversily of ew York at Stony Brook does not di criminate on the ba is of 
ra]e. re ligion. sex. se. ual preference. co lor, nationa l origin. age. cli sability, marital staw s. 
or tatus a a disabled or Vietnam era ve teran in its educat i nal programs or employment. 
AI,o. the Sla te of ew Y, rk prohibits di crimination on the basi of sexual or ientation. 

Discrimination is u lawful. If you are a student or an e n loyee of S Y Stony Brook and 
you consider youl'self to be a victim of illega l di scr imination. you may fil e a gri evance in 
WI iting with til e AFfirmative Action Offi ce within fo rty-fi ve (45) ca lendar days of the alleged 
discriminatory ac t. If you choose to fi le a compla int within l e University, yo u clo not lose 
your right to file with an outside enfo rcement agency such as the State Divi sion of Human 
Ri"ilts or Equal Emplo ment Opporlunity Commission. 
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