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" Excellence 
in coastal 
oceanography 
and commit
ment to the use 
of science to 
serve society 
continue to be 
the standards 
against which 
all MSRC 
decisions are 
measured. " 

"The use of 
science to serve 
society becomes 
increasingly 
important as 
growing popu
lations in 
coastal region 
increase stresses 
on coastal 
environments. " 
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introduction 

It is a pleasure to prese nt this report which summa
rizes highlights of MSRC's progre s in research, educa tion , 
and public service for the past two years, 1990-1991. In 1993 
MSRC will ce lebrate its 25th anniversary. Over its brief 
history, MSRC has achieved a remarkable degree of distinc
tion by focusing its efforts and its en rgie on achieving 
exce lle nce in carefully se lected areas - areas important to 

the region and to the nation. The same two themes that h ave 
guided the developmen t of MSRC for nearly two decade, 
excellence in coastal oceanography and commitme nt to the 
use of ·cience to s rve society, conti n ue to be the standards 
again t which all decisions are measured. Over the years 
MSRC has developed exce llence in blue water oceanography 
where there were particular needs or opportunities. It wi ll 
continue to do so. 

The ultimate strength of MSRC lies in the excellence 
of its faculty and their commitment to fundam ental research. 
Over the past 15 years MSRC has gone from having no 
support from the atio nal Science Foundatio n to ranking 
first in 1990 among all coastal institutions in support from the 

ation al Science Foundation. 

Exce lle nce in fundamental research is a pre requisite 
to MSRC's second goal, the use of sc ience to serve society. But 
it rI{)('~ 11{)! ellarantee ~lIccess ill achieving tI t g al. That 
success is more difficult to measure, but it becomes increas
ingly important as growing populations in coastal regions 
in crease the stresse on coastal environments and the ir living 
re o urces. 

This is an inte rnatio nal prob lem. Approximately half 
of the U.S. and half of the world populations live within 
coastal areas. The global population of 5.3 bi llion is pro
jected to grow to mo re than 10 billi on before the end of the 



next century, with 70% of the growth coming 
in developing countries - much of it in coastal 
areas. 

None of these countries has waste water 
infrastructure to collect and treat the enor
mous volume of human wastes that will be 
produced. Unless steps are taken soon, 
valuable coastal environments and their living 
resources will be lost. The U.S. and other 
countries in the developed world need to 
address these "loomings" now and develop 
strategies to avert them. MSRC is already at 
work in this area. 

During this past year the Un iversity 
expanded MSRC's roles to include the atmos
phere. The President and Provost transferrred 
the Institute of Terrestrial and Planetary 
Atmospheres and the atmospheric scientists on 
the faculty of the College of Engineering and 
Applied Sciences to MSRC. They also charged 
MSRC with responsibility for leadership in 
expanding and enhancing the University's 
programs in environmental sciences. We look 
forward to these challenges and expect to have 
many important and exciting things to repor~ 
in the next Biennial Report. 

;;;t~ 
J. R. Schubel 
Dean and Director 

HI 
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message from the provost 

Dear Readers: 
I came to Stony Brook inJuly, 1989 as the 

University's fifth Provost. After examining our needs and 
opportunities, one of my priorities is to expand and enhance 
the University's array of environmental programs in research, 
education, and public service. Long Island so clearly is the 
place for a spectrum of rich and varied environmental 
program wh ich combine the best of education, research, and 
policy analysis. Because of MSR 's e tablished and growing 
I adership not on ly in oceanography, but in waste manage
ment, in groundwater, in fisheries and aq uaculture and in 
marine policy, as well as its commiunent to excellence in 
environmental education and public service, I asked the 
MSRC for a strategy for reconfiguring Stony Brook's environ
mental programs. 

As part of this expanded role for MSR , it was a 
constructive initiative to extend the Center's capabilitie by 
reas igning the University's aunospheric scientists and its 
Institute of Terrestrial and Planetary Atmospheres to the 
MSRC. The combination of Stony Brook's aunospheric 
scientists with its marine sc ientists will allow the University to 
make even greater contributions to understanding the 
coupling of the ocean and the atmosphere in controlling 
global climate change and a ll the environmental and societal 
implications of such change. I am encouraged by the enthusi-
asm for Lhis effu l tlJ tl participating c ti~t~ and the 
Un iversity community. 

One of the characteristics of MSRC that ha im
pressed me most is its constant restructuring, repo itioning, 
and rebuilding to take fu ll advantage of changing needs and 
opportun ities. This comm iunent to change is a quality that is 
rare within academic institutions, where too often change is 
resisted until it is unavoidable. Like the title of a recent book, 
"lfItAin't Broke, Break It," it eems that MSRC has a tradi
tion of constantly breaking itself, on ly to emerge tronger in 
its reconfiguration. I expect to ee MSRC continue to rebuild 
and review itse lf in its quest for exce llence in coastal oceanog
raphy, unde r the dynamic leader hip of Dean J erry Schub 1. I 
will do verythitl I can to assist M RC bec us of its central 
importance to the University and Long Island . 

Sincerely, 

Tilden G. Edelstein 
Provost and Academic Vice President 
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Rowland Pholo 

This Harbor 
This harbor melts at sunset, 
cools with afterglow 
under cobalt meadows, 
a twilight upside down. 
This island, long and intricate, 
crabbed with fingers in and out 
of waterways, lifts 
a dark smudge here, some 
clumps of ceder there. 
It's a Dutch painting, 
a Hobbema, where nightfall 
makes the lambent pond waters 
oily with frail refracted lights, 
first red, then startling yellow. 
The old oaks brush in sky 
as sailboats, barges, motor launches 
through streaming estuaries 
propel a churn 
against this island's welcoming hand. 

- R.Elman 

Vll 
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"While maintaining its research 
activities, the center is increasingly 
helping to set public policy on complex 
issues involving Long Island Sound, 
South Shore and East End bays, 
wetlands, barrier beaches and the 
ocean's continental shelf to about 100 
miles off shore. " 

- Newsday, "Marine Center 
Charts Course; Facility 
Growing at Stony Brook" 
Tom Morris, 12/4/89, p23 

"I think we'll see this Center emerge 
more and more in public service as 
faculty come to realize they can be a 
vital resource and agent for change. " 

- Se-natol" Kenneth P. T a;valle 
Chairman, Senate Higher 
Education Commission, 
NY State Senate 

"We will work more closely with deci
sion makers to tailor informational 
products to their specific needs: to help 
tackle some of the mo t pressing 
problems that result from society's 
conflicting uses and demands of the 
coastal ocean. " 

- r R. Schubel, 
MSRC Dean and Director 



----------------------------------------

A Professor Henry Bokuniewicz and graduate 
tudent Chris Schubert look for changes in 

the beach fly measuring water table elevations. 

These comments were all made in 
1989, the last year of the two-year period 
covered in our first Biennial Report. What 
major advances has MSRC made since then? 

In the past two years, MSRC has 
increased research activities and funding 
for reasearch . We have broadened the 
scope of our interactions with policy makers 
and environmental conservators, formed 
new partnerships in research programs, and 
continued working on extended programs 
with previous partners. 

The Center has added several new 
faculty in important areas of the marine 
sciences, strengthened our graduate and 
undergraduate curriculum, and increased 
the number of graduate studen ts and 
undergraduate students enrolled in the 
minor program. We have extended our 
education to the public, offering more 
continuing education courses, publishing a 
new Bulletin serie , and producing a series 
of educational videos about the marine 
environment. 

-

---------------------------------------------------------------------------~ 





research objectives I I 

emphasis on coastal oceans 
In 1990, MSRC ranked number 1 in 

National Science Foundation funding among 
the nation's coastal oceanographic institutions 
and in the top lOin NSF support of the nation 's 
more than 100 oceanographic programs. 

Some of the re earch projects dis
cussed in our last report have ended, others 
have new phases in progress, and many new 
projects have been started, some the fruition of 
previou initiatives. Many of these new partner
ships between MSRC scientists from different 
disciplines or between MSRC and other 
institutions and agencies were based on our 
strengths in coastal marine ciences. 

MSRC's emphasis on coastal ocean 
research ha led to a large effort to olve local 
and regional coastal marine problems. And 
connected closely to this commitment IS 
another comm i tmen t-to translate research 
data into useful and timely information for 
resource managers. 

MSRC research focuses primarily on 
local and regional coastal environments with 
all their challenging problems and promises. 
But some of MSRC's research programs relate 
to other parts of the ocean and other part of 
the world. The study of certain processes may 
be done better or may be done on ly in other 
coastal areas of the world or in the open 0 ean. 
For example, several decades of e tablished 
thought about which phytoplankton contribute 
most to primary production in the tropical and 
subtropical oceans has been challenged by an 
MSRC biological oceanographer' tudyof a 
nitrogen-fixing cyanobacterium living in these 
nutrient-poor open ocean waters. (See 
pages 28-29). 

multidisciplinary focus 
Every MSRC researcher is a pecialist 

in one of the core scientific areas: physical, 
chemical, gological, and biological oceanogra
phy. But many of the most important and 
exciting processes and problems in the marine 
environment are fundamentally 
multidisciplinary in nature. 

In some of the most exciting new 
programs, MSRC scientists from different 
di ciplines have developed integrated 
re earch approaches by pooling their 
common interests in a particular problem 
relating to the marine environment. 
Phy ical and biological oceanographers, for 
example, have formed partnerships in 
several different studies to determine the 
effects of currents on dispersal of zooplank
ton, finfish larvae, and shellfish larvae in a 
number of diverse marine environments. 
Such integrated studie will offer a mosaic 
of information on the multiple factors 
affecting marine processes. 

beyond research -
data to information 
MSRC has long realized the vast 

gulf between data collected in the field and 
inJormation that others can use to act on a 
problem. In all MSRC research programs, a 
common theme prevail: tran lating data
the raw products of research-into informa
tion usable by resource managers, legisla
tors, and regulators to make informed 
decisions. 

MSRC researchers do this in many 
different ways. For example, the intent of 
MSRC's ortheastern Environmental Data 
Systems project is to create a database from 
which data can be retreived easily and in a 
variety of ways to produce information 
needed by scientists and managers. Many 
of the data collected from the Long Island 
Sound Study have already been en tered 
into thi database. 

As federal and regional agencies 
tend to focus more on coastal oceans and 
the effect of population growth at the 
coast, MSRC has taken a leading role in 
developing programs that address these 
problem. One of these programs is the 
Long Island Sound Study. 



I I 

About half of 
the nutrients in 
th Sound are 
from sewage 
treatment 
plants and 
combined sewer 
overflow and 
the other half 
from street, 
lawn, and 
agricultural 
runoff 

update on 
research programs 

hypoxia in Long Island Sound 
In 1991 the ini tial re earch phase of the five-year Long 

Island Sound Study ended. Over the previous four years, a 
t am of MSRC sci ntists, along with sc ientists from other 
institution, studi d th au of hypoxia and anoxia (low and 
no disso lved oxygen) in the western Sound during summer 
month. The results of the re earch, funded by the .S. 
Environmental Protection Agency, howed that excessive 
nutrient loading causes hypoxia in the western Sound; that 
about half of these nutrients are from point source (sewage 
treatment plants and combined sewer overflow); and the other 
half from non-point sources (surface runoff from streets, lawns, 
and agricultural areas). These findings provided the scientific 
basis for recommending immediate and long-term remediation 
strategies. 

While long-term plans are being considered, immedi
ate plan to et a cap on nitrogen at 1991 levels and to initiate a 
monitoring program to track the changing conditions of the 
Sound are being enacted during the next phase of thi study. 



capping nutrients insufficient 
MSRC cientists demonstrated that 

becau e of population growth alone, society 
will have to remove 25% more nutrient in the 
year 2020 than in 1991, just to maintain the 
1991 concenu-ations-a condition few are 
satisfied with. Capping of nutrien ts at 1991 
levels is not enough to improve the Sound, but 
even holding th line will require substantial 
inve tments over the next several decades. 

seeking innovative solutions 
The high cost of upgrading existing 

ewage treatment plants stimulated the search 
for other potential solution for reducing 
nutrient levels in the Sound. Scienti ts have 
proposed everal innovative technologies as 
possible components in a comprehensive 
nutrient management strategy to reduce the 
need for expensive sewage treatment plant 
upgrading. Exploring these novel approaches 
to reduce hypoxia was the reason for gath ring 
regulator, scientists, and managers for two 
MSRC workshops during the past year. 

Some of these idea include construc
tion of tide gates across the Ea t River and 
creation of artificial wetlands and seaweed 
farms. The tide gates would be open only 
when the the tide is flowing from the Sound to 
New York Harbor. Closing the gates when the 
flow reverse and move into the Sound would 
prevent nutrient-laden wastewater effluent 
discharged into the East River from entering 
the Sound. Artificial wetlands would be used to 
remove nutrients from wastewater before it is 
allowed to enter the ound. The wetlands may 
al 0 provide important new habitat for finfish 
and h lIfish. 

The final nutrient management plans, 
still being worked out, will include a combina
tion of strategies, each tailored to a specific 
egment of the Sound. See detailed description 

of faculty research, beginning page 27. 

I I 

~ Professor Vincent Breslin using atomic 
absorption spectrophotometer. 
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new research 
partnerships 

MSRC and Nature Conservancy Bioreserve 
MSRC has recently joined in a new partnership with 

the ature Conservancy in their P conic Bays Bior serv 
initiative . The Peconi Bays are a network of shallow bays 
between Long I land's East End north and south forks-a 
rural area with farm and vin eyards, pristine beache and 
olitude for vacationer. In thi partnership, the Center will 

coord in ate developing and conducting a research program to 
provide scientific information needed to manage the bay. 

"Last Great Places" 
The Peconic/ Block Island Bioreserve has been 

selected as one of 12 place included in the ature 
Conservancy's "Last Great Places: An Alliance for People and 
the Environment." Protection of these critical and sensitive 
area i accomplished through the Conservancy with such 
public and private efforts a making outright critical land 
purchases and transferring development rights. 

Th Alliance also d pends on organizations su h as 
4SRC to join the> ( :onservanc, In studY1I1g amI managin g 

these critical areas . Their goal i to conserve and even en
hance them while recognizing the econom ic and recreational 
needs of people. 

Complimenting the ature Cons rvancy program is 
the bays' nomination for inclusion in the U.S. Environmental 
Protection Agency' (EPA) National E tuary Program (NEP). 
Presently, two other local water bodies are included in the 
NEP-Long bland Sound and ew York-New J ersey Harbor 
Estuary. The ultimate goal of this program is to develop 
effective management plan to protect valuable coastal 
resources. 

U Sound Study branch office at MSRC 
To continue the research on hypoxia and other 

important proce es and problem of Long Island Sound and 
to begin managing and monitoring the Sound, the EPA is 
establish ing two offices, the main office in Stamford, on
necticut and a branch office at M RC. The office at Stony 
Brook i d~sign cd to t:lke :ld,,:mt:lge of tl c rion of 

scientifi c exp rtise at MSRC and to erve a a public outreach 
office for Long Island . MSRC cientists continue to work with 
ound Study personnel to use all available cientific knowl

edge to manage and rehabilitate the Sound. 



new public outreach 
activities 

I I 

educational videos 
During the past two years, MSRC has 

been a partner and sponsor, and our faculty 
and taff have served as advisors, on the produc
tion of two educational videos, one on the 
health of Long Island Sound, the other on the 
New York-New J ersey Harbor Estuary. Th e 
Center's cientists and staff are now working 
with film makersJohnJ. Stevens and Elizabeth 
Irwin to produce a series of educatio nal videos 
on the physical, biological , chem ical, and 
geological oceanography of Long I land Sound. 

"Celebrations and Concerns 
for the Earth " 
In 1991 MSRC ponsored a number of 

outstanding visitor to give talk for th g neral 
public. Among these were visits by Nobel 
Laureate, astronomer, and author Arno Penzias 
of B II Labs and Rick Anthes, Presiden t of the 
University Corporation for Atmospheric 
Re earch (UCAR). UCAR is a con ortium of 59 
academic institutions including most of the 
nation 's top atmo pheric sciences programs. 

"People are causing 
changes as large as the 
natural variability of the 
Earth's system. " 

Penzias, who wrote Ideas and 
lnfor-mation: Managing in the Information Age, 
spoke about handling large amounts of data 
to produce useful information . Anthe 
summarized the latest findings and thoughts 
on the greenhouse ffect and global 
warming: "People are causing changes as 
large as the natural variabili ty of the Earth's 
system. " 

Two renowned environmental 
writers, Roger Stone and Peter Matthiessen, 
conducted writing workshops and presented 
selected readings. Roger Stone, senior 
fellow of the World Wildlife Fund and 
Whitney H. Shepardson Fellow at the 
Counci l on Foreign Relations, writes about 
environmen tal changes and the people who 
work to conserve pristine ecosystems (Voyage 
of the Sanderling, Dreams of Amazonia). He has 
written an essay for this publication (p. 23) . 
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Peter Matthiessen, author of Snow LeolJard, Far 
Tortuga, Men's Lives, and At Home in the Fields of the Lord, 
among many others, has been a supporter of MSRC's efforts 
to make environmental writing accessible to the public, and 
to foster better communication between scientists and writers. 
Both Matthie sen and Stone wi ll be workshop leaders for 
environmental journalism workshops beginning in 1992. 

educational Bulletin series 
MSRC launched an educational Bulletin erie in late 

1990, with four to six issues each year discussing timely 
environmental topics in easily understandable format. The 
Bulletins are intended to a id high school educators more 
effectively teach current environmental issues, particularly 
regional marine issues, in their cia sroom. They are also 
intended to inform the general public about important 
regional and national environmental issues. 

Bulletins this past year addressed "brown tide" algal 
blooms, floatabl e wastes in New York coastal waters, popllla
tion growth and the coastal ocean, and hypoxia in Long 
Island Sound. 

speakers bureau 
1991 marked the second year MSRC has had a 

peakers bureau, a formal program with 17 facu lty and tafr 
~peaker~ co enng- 4~ cit f"teren( tOp l C~ he ~reaker~ are 
avai lable on request at no charge to schools and organ iza
tions. The following is an example of a few of the broadly 
ranging issues brought to diverse public groups: Long Island 's 
problems with trash, research in Antarctica, plate tectonics, 
global climate and the oceans, plastics recycling, and water 
quality around Long Island. 



education 

the graduate studies program 
Our graduate population i larger than 

it has ever been, with III students enrolled in 
the program full time and ten others attending 
on a part-time basis. During 1990-1991, thirty-
our-Ma-sters-d gres in-Marine-Environm ntal 

Sciences and 12 Ph.D. degrees in Coastal 
Oceanography were awarded. 

Graduate Studies Program Director 
H nry Bokuniewicz, has helped to shape an 
evolving, stronger program for graduates with 
wide ranging interests. These scholars from 
many different backgrounds bring together a 
range of perspectives and experience that is as 
important to MSRC's success as any element of 
the graduat program. The presence of these 
young sci ntists, who come from throughout 
the United States and 17 foreign countries, 
brings vitali ty and breadth to the Center's 
research. 

Research upport, University financial 
aid for educational programs, fellowships , and 
internships provides all MSRC students with 
financial assistance. This includes four scholars 
from underrepresented groups receiving 
fellowships for graduate study in marine 
sciences. 

core courses and multidisciplinary 
problem solving 
The core curriculum in biological 

oceanography, chemical oceanography, 
physical oceanography, and 
geological oceanography ensures that all 
students, whatever their background, receive 
broad instruction necessary to assume leader
sh ip roles in the multidisciplinary field of 
marine sciences. 

At the same time, advanced course 
offerings continue to expand and evolve. 
MSRC's course in Oceanographic Problem 
Solving (OPS) is designed to train students to 
work together as a group, using their diverse 
knowledge to solve specific problem in marine 
sciences. The course draws on their skills in 
geological, biological, chemical, and physical 
oceanography. This approach to learning 
trengthen and builds competence in 

multidisciplinary problem solving, an emphasis 

I I 

in MSRC's graduate program and a stong 
point of the Center' faculty. 

This year the OPS course focused 
on the impact of pollutants from sources 
such as storm drain runoff from re idential 
development along a local bea h. This 
practical, on-site study served as a mecha
nism for students to transcend disciplinary 
boundaries and bring the complex 
interrelationships of marine phenomena 
into focus. 

The course culminated in a meet
ing to ummarize their results. The meeting 
attracted nearly 80 people, including 
agency heads from Suffolk County Depart
ment of Health Services and New York 
Departm nt of Environmental 
Conservation, citizens from the community 
that was involved in the investigation, and 
cienti ts from other institutes and Univer
ity departments. 

... Professor Valrie Gerard conducting 
field trip at Flax Pond. 



.. Computer generated figure of a cotJejJod (small marine crustacean) within the 
flow field it generates by vibrating its second pair of antennae. The result of 
this action is to funnel a large volume of water toward it mouth so that it can 
catch prey. The various colored isolines represent difJerent velocities ranging from 
o (blue) to greater than 25 milirneters per second (?Oed) . 

creative advanced courses 
E"\"Ci-i year nc-",," CvurSC5 arL. fash iviicd by ~"rSR""" 

facu lty eager to explore creative ways to bring th e most 
advan ced thinking into the classrooms. Thirty such advanced 
cour es introduce students to unanswered questions in 
various fi elds and the knowledge that exists to try to an wer 
them. Notable recent additions to our graduate curriculum 
include a course in global change, a laboratory cour e in 
zooplankton ecology, and a course in radioisotopic tech
niques in biology. 

independent initiatives 
MSRC graduat students parti cipate full y in all 

aspect of the profe sional and intellectual life of the Cen ter, 
and are encouraged to independently initi ate their own 
projects in areas that interest them. Over the past year, for 
example, students organized and conducted their first 
Student Symposium in which 14 student gave research talks 
and six others presented posters. Their purpose was to 
receive critical analy i by a faculty panel and to discuss their 
research resuILs wiLll the MSRC COIIIJJlLlUiLY. 

Among the many research initiatives undertaken the 
pa t two years, students inve tigated local fi heries i sues for 
legi lators, stud ied copepod distributions in the waters of 



Antarctica, modeled environmental conditions 
in Long Island Sound, documented sed imen
tary processes off the mouth of the Amazon 
River, explored the geochemi try of ground
water in coastal aquifers on Long Island, and 
iIIvestigated tlte iIIflueIIce of ci. culati 
larval di persal around Barbado . 

the undergraduate 
program 
MSRC has sought to expand every 

opportun ity to reach out to Stony Brook's 
undergraduates-to capture their interest in 
the marine environment and foster 
their involv ment in marine science activities. 
One way MSRC achieves this is through our 
undergraduate minor program and the 
personal dediction of faculty member who 
teach courses in the minor program and 
sponsor activities in the Marine Sciences Club. 

Chemical oceanographer James 
Mackin i coordinator of the undergraduate 
program and has a keen interest in teaching 
introductory oceanography. Through his 
strong commitment, the number of courses
and the number of students taking those 
cour es-has increa ed. In 1991 over 100 
students were enrolled in MAR 101, Long 
Island Sound: Science and Use, filling that class 
to capacity. Over 500 students enrolled for 
MAR 104, Oceanography, and MAR 340, 
Environmental Problems and Solutions. 

Dir cted research for undergraduates 
has been broadened with MSRC's involvement 
in the Minority Research Apprentice hip 
Program and our summer student fellowships. 
Nine summer fe llows completed their own 
research proj cts this pa t year on topic rang
ing from nutrient distribution in Long I land 
Sound to acou tic propertie of ediments. 

I · I 

special programs 
MSRC continued to be a magnet 

for high school and undergraduate tu
dents seeking opportun ities for hands-on 
research in the laboratoray and at sea. 
These studen ts come from an array of 
science advocacy programs such as the 
University's Undergraduate Research and 
Cr ative Activities program; Minority 
Research Apprenticeship Program; Suffolk 
County Board of Cooperative Educational 
Service; the ew York Academy of Scienc 
Young Scholars Program; and the New York 
State's Science and Technology Education 
Program. 

In these programs, each tudent 
collaborate with an M RC scienti t to learn 
first-hand how to formulate a research 
hypothesi , to design an experiment for 
te ting, and to write a report of the re ults. 
These reports, coauthored by the tudents 
and faculty advisor, are often published in 
the refereed scientific literature. 

Our special Dillard University
Stony Brook articu lation agreement allows 
undergraduates from Dillard, an hi tori
cally Black institution, to spend two seme -
ters at MSR ,return to Dillard until 
graduation, and then enter graduate school 
at M R with a head tart. Thi partner
sh ip has brought us our first African
American Ph.D. student, and we are 
hop ful it will bring us many more Dillard 
students in the years to come . 

.... Professor fim Mackin teaching 
undergraduate oceanography. 



I I update on 
our institutes 

Living Marine Resources Institute 
origins and mandate 

ew York' and the urrounding mid-Atlantic regional 
finfisheri and shellfisheries have always been important 
economically. But many of the key stocks have dwind led in 
abundance over the years, causing recreational and commer
cial fishermen great oncern. The impetus for legisla tive 
action to create the Living Marin Resources Institute (LIMRI) 
at MSRC in 1985 wa to restore the health and vitali ty of the e 
resources through management based on the finding of 
research. 

new threats to an age-old industry 
The problems affecting coa tal fi heries are complex. 

Alm ost as oon as one set of problems is remediated, new o nes 
eme rge in these dynamic coastal syste ms. In creasing coastal 
development, decrea ing stocks, and increasing empha i on 
fishing and fi h products as healthy food require that top 
priority be placed on obtaining scientific re ults that manager 
can II e . 

To obtain these results, the Institute taps the top 
fisheries researchers at MSRC and other in titutions in the 
region . LIMRI re lies on the work of its core facuity, but also 
promotes a number of collaborative projects with othe r M RC 



fisheries faculty. And to aid these scientists, 
LlMRI has enhanced MSRC's fishery-related 
re earch facilities. 

Research is only part of LlMRI's 
activities, however. Public policy, resource 
management, and educational activities to 
improve public awareness are equally impor
tant in conserving the region's living marine 
resources and its economy. 

research to aid resource managers 
LlMRI's research program concen

trates on gaining fundamental scientific and 
technical information that can significantly 
improve resource management. For exampl , 
shellfish - clams, oy ters, scallops, lobsters, 
and crabs - sustain important commercial 
fisheries in New York' marine water, but 
many have declined in recent years. Improved 
understanding of the natural and human 
forces that govern their productivity and 
abundance is essential for ffective manage
ment of public shellfish resources and for 
culturing shellfish for commercial sale or wild 
stock augmentation. 

I I 

survival and habitat 
Among tl1e In titute's current 

activities is research on the role of eelgrass 
as habitat for juvenile bay scallops in 
reducing predation by various crabs. 
Another current program involves assessing 
the biological and physical factors that 
determine why some areas within inshore 
bays produce more hard clam than others. 

Lying adjacent to one of the 
nation's most densely populated coastal 
areas, marine fishery habitats in the ew 
York metropolitan region are exposed to a 
variety of threats-from physical modifica
tion of nearshore areas to degradation of 
environmental quality by the introduction 
ofvariou wa te materials into coastal 
waters. Besides affecting habitat, these 
wastes may al 0 have a direct impact on the 
organ isms, resulting in a population 
reduction of the principal p de or the 
forage species on which wey feed. 

Traditionally, fishery managers 
have been primarily occupied with under
standing and controlling harvesting by 
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Forage species
species that are food 
for predator species, 
and typically not 
of commercial 
interest for human 
consumption. 

Recruitment
The number 
of juvenile 
organism arriving at 
a habitat where they 
will grow and live 
for an extended 
time. 

commercial or recr ational fishers. But as the impacts from 
human activity on estuarine and marine ystems have become 
more prevalent, these managers have begun considering the 
habitat requirements of important pecies as another essen
tial ingredient in fishery management. 

Habitat requirements for survival of the resident 
organisms and habitat modifiction and destruction have 
drawn greater attention from LIMRI over the past two years. 
In one such project, in collaboration with the Waste Manage
ment Institut , researchers are investigating waterfront 
development along the northern shore of Great South Bay, 
assessing the effects of different degrees and patterns of 
development on water quali ty and fishery habitat. In another 
study, LIMRI scientists assessed the abundance and dynamics 
of key forage species in Long Island Sound and examined how 
this fishery forage base might respond to declining levels of 
dissolved oxygen in the bottom waters of the Sound. 

recruitment and abundance 
Mortality among the young of most marine finfish 

and shellfish is extremely high-about 99.99%. LIMRI 
scientists are interested in learn ing how natural environmen
tal factors affect survival of key species, particularly in the 
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larval tages. This kn owledge will provide a 
ba is for assessment and prediction of trends in 
population abundance. It will also help 
resource managers determine what natural 
factors they might manipulate to improve 

---O;~ 

A better understanding of the cond i
tions that govern recruitment of i m ponan t 
marin e fish and shellfish species is a growing 
focus ofLIMRI 's research program. One such 
project is an examination of the biological and 
physical factors influencing the recruitment of 
bluefish to ew York's coastal embayments. 
Learning what factors influence the movement 
of juvenile bluefish and what threat await 
them as they move into the bays wi ll help 
resource managers decide what is needed to 
maintain and even increase their survival rates. 

These studies in coastal waters of the 
New York Bight are complimented by an 
investigation of how the movement of water in 
the Hudson estuary influences recruitment of a 
variety of species, including blue crabs and 
lobster. Complex circulation patterns in this 
estuary can move particle uch as plankton 
and larvae either out to sea or into the estuary. 
Learning how the larvae behave under the 
influence of these hydrodynamic proces es wi ll 
te ll us more about timing and succe of 
recruitment. 

new "brown tide" study tracks 
food web dynamics 
The devastating a lgal bloom known as 

the "brown tide" has nearly eradicated the 
scallop fishery in several Long Island 
embayments, particularly in the Peconic
Gardiners Bay system. Continued transplant
ing of hatchery-reared juvenile scallops into the 
Peconic Bays may be required to reestablish 
and susta in thi population. But LIMRI re
searchers remain dedicated to unraveling the 
mystery of what triggers the brown tide organ
ism to bloom and what causes it to cra h by 
studying its biology and interactions with its 
environm nt. 

I I 

Since the first bloom in 1985, LIMRI 
has been invo lved in ba ic studies of the 
organism, such as its nutrient requirements 
for growth and the mechanisms by wh ich it 
impacts shellfish. Recently, researchers 

-~--completed a new tudy examll1lng part or 
the food web in the bay where the brown 
tide bloom. Specifi cally, they exam in ed the 
role of the grazers-zooplankton-on the 
brown tide organism, hoping to add another 
piece to this complex puzzle. 

policy development and education 
Research alone is rarely sufficient to 

address the many pressing problems facing 
the region's fisheries. LIMRI has therefore 
become an active participant in the com
plex, interactive management process that 
governs the region's fisheries. Its taff and 
associated scientists sit on a variety of 
advisory councils, assisting government 
resource managers to make the best use of 
the scientific and technical information 
availab le . 

LIMRl staff and scientists are also 
frequently invited to discuss their work and 
its implications to various public groups. 
During the past two years, the Institute 
convened, or co-convened with other 
organizations, a number of workshops and 
meetings on issues important to the region's 
living marine resources, such as the 1990 
workshop on the Long Island Sound Study. 

the future 
Mo l of LIMRI research is con

ducted in collaboration with other aca
demic, governmental, and private organiza
tions. The Institute 's major research themes 
wi ll continue for at least several years. 
During that time, however, LIMRI plans to 

develop a more focused program of policy 
analysis related to fisheries and more 
structured educational programs at the 
graduate, undergraduate, and adult educa
tion levels, dealing with topical , emerging 
fishery issues in the region. 

See pages 78-81 for a more detailed 
description of the Living Marine Resources 
Institute activities. 
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Society must 
more intelli
gently and 
aggressively 
confront 
waste issues 
through better 
management -
waste 
reduction, 
recycling, 
and reuse. 

Waste Management Institute 
Balancing the requ irem nt for a clean environment 

with u tained development is a chal lenge that confronts Long 
Island today. It is a growing concern in ew York State, the 
nation , and the world. Wastes from society are at the center of 
the dilemma, as population, consumer demand, and techno
logical innovation are increasing the size and complexity of the 
waste stream. MSRC' Wa te Management Institute (WMI) has 
been helping to Ie en the impacts of waste disposal through 
research, environmental as e m nt, publi outreach , and 
policy analysis sin e its inception in 1985. 

regional research with worldwide applications 
The part of the wa te stream that has been the subject 

of most prominant and immediate concern in many communi
ties i municipal solid waste (MSW). It is also a concern of 
WMI, and a chief motivation for much of WMI's re earch , 
particularly in regard to how MSW impacts the region. But 
while WMI researchers focus primarily on waste management 
problems generated by ew York 's actions-problems which 
mainly affect the citizens and enviro nment of New York- the 
Institute is helping to develop strategies for handling waste 
problems that can be applied across the nation and the world. 

when landfills close 
ni ~n()s::l l in l::lnrlti ll s h::ls heen the trarlltlOnal aooroac h " .. 

to handling MSW over the year, but it is becoming Ie sand 
Ie desirable. With the closing of landfills and increa ing 
hauling costs and decreasing willingne s of communities to 
accept out-of-state garbage, society mu t more intelligently and 
aggressively confront waste is ues through better manage
ment-waste reduction, recycling, and reuse. And the residual 
mu t be disposed of safely and economically. 

Long Island 's sole source of drinking water is its 
aquifer, wh ich is recharged with surface water. In ."sensitive 



areas" recharge is fast and direct without much 
filtration through layers of sediments. Pollut
ants aubJ ur:face.-such..as~eachate.Jl:o.llL 

landfills, may thus enter the aquifer. 
Beside flowing down to the level of 

the aquifer, leacha tes may extend to surface 
waters of our coastal marine environment. In 
the easte rn part of the island, our coasts are 
pristine, upporting several threate ned and 
endange red species and a number of sport and 
game species. These resources, in turn, 
support a thriving tourism and recreation 
economy. The health and welfare of Long 
I land r quire protecting the aquifer and 
marine environment from landfill pollution. 

Despite the imminent closing of 
landfil ls, the island 's demographics and 
geography require alte rnatives to landfilling 
beyond hauling municipal solid waste off the 
island. The configuration of the i land and 
location near metropolitan New York makes 
hauling off the island very expensive. Yet, the 
population de nsity ensures a substantial 
residual MSW stream for di sposal, even after 
citizens attain major recycling uccess. 

With limited time available, WMI is 
working to aid local and regional governments 
with th e products of its research to make 
informed decisions about MSW handling after 
landfill s are closed . A large portion of the 
Institute's re earch i devoted to developing 
and testing econdary materials and products
those made from waste products for reuse as a 
different product from the original. 

finding uses for secondary materials 
lumber from recycled plastics 
WMI is testing the environmental 

afety and strength of lumber made from 

recycled pIa tics, a project that may lead to 
dual benefit -for the enviro nment and 
the economy. 

building matprials and erosion (ontml 

an ac tive research program on the produc
tion of constructio n and e rosion con trol 
materials made from a composite of 
incineratio n ash 
and cemen t. 

As incineration of o lid wa te 
replace landfilling in some communities, 
di posal of the ash re idue will become 
more and mo re of a problem. Using the 
ash as construction aggregate will decrease 
the amount of ash to be landfi lled, as well a 
providing a substitute for natural aggregate, 
which i in ho rt upply on Long I land. 

Ble nding the ash with cement has 
produced a n umber of potentially useful 
composites that have been formed into 
various construction materials such as 
block and molded forms. These materials 
are used in artificial reefs, torage buildings, 
pavement, and erosion control structures. 
WMI re earchers carefully test the ash
composi te materials u ed in these structures 
for durabili ty and environmental safety. 
Following completion in 1990 of the first 
full-size building u ing ash-composite 
building blocks, the WMI team embarked 
on a long-term research project to assess the 
building for a ir quality and the surrounding 
so il for potential leachates from the b locks. 

compost from sorted municipal waste 
In a co llaboration with Cornell 

Un ive r ity's Wa te Management In titute, 
WMI ha recently initiated a program to 
assess public health effects and environmen
tal impacts of composting garbage and trash 
from which recyclables have been removed. 
The results of this research will provide 
information on how the quality of the end 
product-compo t-and its potential uses 
are related to the initial compo ition of 
the mixed solid waste. With this informa-



I · I 

... MSRC boat storage building made from incineration 
ash-composite blocks. 

tion, composting can become another option for addr ssing 
th I ll1tin '> '< t ri i , particularly for smaller communi 
ties where landlilling or incineration are 
not a ceptabl . 

public education 
Public education is equally important to WMI a its 

research-to di cu s waste management issues with 
the community through brochures, peaking engagements, 
clas. room talks, and symposia. More formal ducation i 
provided through a certificate program on waste manage
ment issues, created by WMI several years ago. WMI gradu
ated its fir t tudent in 1991. 

environmental assessment 
nderstanding the scientific aspect of pollution i 

only b neficial if the information i u d to maintain and 
perhaps enhance environmental conditions and public 
h altho WMI ha taken a leading rol in monitoring and 
assessing conditions that may lead to such events as hypoxia 
and anoxia, pani ularly in the New York Bight, and wash ups 
of floatable on ew York and w Jersey beaches. 

For xample, WMI researchers have assessed the role 
of winds on the transport of floatables once introduced into 
the region' wat r . . By identifying weather pattern that may 



cause wash ups, they are able to provide warn
ings to appropriate agencies when necessary. 

I I 

WMI has demonstrated that some 
secondary materials can be used as safe alterna
tives to disposal. Using these ositive results, 

------------------~ 

management and policy and at the bound
aries of research with education at all level. 
The goals of the COAST Institute are to 
develop mechanisms to effectively bridge 
these interfaces and to use those linkages to -----

WMI has worked with the New York Depart-
ment of Environmental Conservation and 
legislators to encourage public demonstration 
projects, such as road consu·uction, for these 
materials. Through such programs, WMI 
measures long-term effects of secondary 
materials, assesses their durability, and deter
ill i n es public..accep tabi iiI¥-

policy analysis 
WMI played an active role in establish

ing the national agenda for marine pollution 
research, development, and monitoring. In 
January 1991, the Institute assembled experts 
from around the country in a workshop to 
identify the important scientific issues and 
problems in marine pollution that need to be 
addressed between 1992 and 1997. 

The workshop, funded by the National 
Ocean Pollution Planning Office of the 
National Oceanic and Atmospheric Administra
tion, provided input to the National Ocean 
Pollution Program Plan. This plan guides 
federal agencies in ocean pollution re earch, 
development, and monitoring. 

See pages 82-95 for a more detailed 
description of the Waste Management Institute 
activities. 

COAST Institute 
linking science with management 

James Gleick, author of the book entitled, 
Chaos: Making a New Science said, "At the 
boundary, life blossoms. " It is also at the 
boundaries - the interfaces - among the 
sciences where the most exciting break
throughs in science, particularly in the environ
mental sciences, will come. And it is at the 
interfaces between the sciences and manage
ment where new paradigms will blossom. 

The Coastal Ocean Action Strategies 
(COAST) Institute is designed to operate at the 
edges - at the interfaces - of research with 

make singularly important contribu tions. 
The COAST Institute was created because 
of our belief that more of the same or even 
more rigorous kinds of research, more of 
the same kinds of environmental 
management, and more of the same kinds 
of environmental education will not even 
HGw-soci€ty-ffi-kee p paee-with-in creasing---

stresses on coastal environments, let alone 
reverse the deterioration that has occurred. 

In the last Biennial Report we 
stated that the COAST Institute had no 
counterpart anywhere in the world. It still 
does not. The Institute was designed to 
have a major annual session which focuses 
on a single issue, problem, or opportunity 
to be addressed by experts and scholars 
gathered from around the world into a 
"think tank" environment. The focus is on 
developing new, different, novel ap
proaches to persistent problems that have 
been resistant to traditional approaches. 
Each session includes decision makers as 
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partiCipants: members of government, regulatory agencies, 
environmental groups, regional planning boards, and 
industry. 

The In stitute 's annual sessions 
provide a forum for exploring all types of 
critical issues related to the coastal ocean. 
The topics may be controversial; most 
wi ll be largely scientific and technical, 
but they need not be. All problem , 
i sue or opportunitie that are ta kled, 
however, must hav major policy or 
management implications. 

The Institute activity does not stop 
when the report is printed. Part of 
COAST's name is Action and its success 
will b measured by its effectiveness as a 
change agent. Recommendations from 
each session specifY what action are 
needed, who should take them, and on 
what schedule. Since the sessions involve 
some of the k y decision makers associ
ated with the particular issue, they serve 
as catalysts for change. 

The intensive annual e sion is still 
the major mode of operation of the 
cn ST In~titlltP hilt rpfl"P. t~ ~or 

a sistance from CO ST have led to 
involvement in a large number of 
relatively short-term projects throughout 
the country. These have included 
assistance in formulating a vision for the 
Delaware Bay estuary in the year 2020, in 
developing a salini ty tandard for the an 
Franci co Bay e!>tual, to manage freshwa

ter inflow, preparation of an overview of the world's waste 
problem and the impacts of these wastes on the coastal ocean, 
and preparation of an overview of how diversion and dam
ming of rivers wUlldwide have impact d cua~tal en ironm nl!> 
and their living resources. The COAST Institute is now being 
sought out as a problem olver. 

public education 
national beach cleanup 
The COAST Institute has sponsored several projects 

o\"cr the past two years for public educ::tti n 3. ut the hre t~ 

to our coasts. One such event i the annual beach cleanup, a 
national event targeting local beaches for cleanup by citizen' 
groups, environmental agencies, and marine institutions. 



In 1991, the occasion coincided with a 
State of ew York initiative, "Coastweek ." 
During this time, institute such as MSRC are 
asked to hold special events r lated to our 
oasts. MSRC's geological oceanographer 

Hemy Bokuniewicz took th opportunity to 
lead a field trip for bach cleanup participants 
at Smith Point County Park, on Long Island' 
south shore, to discuss beach geology and 
erosion dynamics. Several members of the 
MSRC staff, faculty, and studen ts also joined in 
Coa tweeks activities at an information booth 
s t up in a local shopping center. 

manna recycling 
During the summer of 1990, OAST 

initiated a marina recycling effort at Port 
Jefferson, a busy pleasure boating port on Long 
Island's north shore. The purpose of thi 
project, conducted in cooperation with the 
Town of Brookhaven, ew York State Depart
ment of Environmental Conservation and 
MSRC's Waste Management Institute, was to 
provide recycling receptacles for easy access to 
boaters, and to generate awareness about 
garbage and trash dumped overboard by 
di tributing pamphlets about recycling and the 
effects of garbage in the sea. 

See pages 97-101 for a more detailed 
description of the COAST Institute activities. 

Institute for Urban Ports 
and Harbors 
Creation of the Institute for Urban 

Ports and Harbors in 1988 ignaled MSRC's 
commitment to continuing leadership in 
environmental issues in New York Harbor. Its 
creation marked more than two decades of 
activities in this harbor and in other urban 
ports and harbors around the world. 

Over the years, MSRC scientists have 
been involved in many re earch and advisory 
projects concerning ew York Harbor. Geo
logical oceanographer developed a dredging 
and dredged materials management plan and 
assessed the environmental effect of different 
strategies of sand mining in the lower bay of 
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..... MSRC 60-foot R/VO RUST 

the harbor. They have served a advisors 
on the environmental effects of creation of 
artificial islands in different areas of the 
harbor, of deepened principal navigation 
channels, and of waterfront development 
projects. 

MSRC researcher carried out the 
mo t comprehensive studies ever done of 
harbor fish populations and examined the 
nutrient di tribution in the lower Hud on 
Bay and the nutrient flux through the 
mouth of the harbor. 

MSRC's geological oceanographers 
have studied the poten tial effects of sea 
level ri e on the infrastructure of ew York 
City; our phy ical oceanographers investi
gated the two-layer flow in the East River, 
helping to explain the shoaling of naviga
tion channel and trapping of contami
nants in the harbor. Together, physical and 
geological oceanographers conducted fie ld 
tudies of the fate of uspended particles 

and their associated contaminants in the 
Hud on River estuary. 
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Others helped develop special monitoring 
plan for water quality in the Harbor and contributed 
to understanding the cau e and effects of the low 
dissolved oxygen problem in we t rn Long I land 
Sound and alerting environmental managers about 
the problem. 

One MSRC researcher served as an expert, 
giving physical oceanograph ic testimony, for a legal 
ca e to determine whether Long I land i tru ly an 
i land or an extension of the mainland ba ed on 
whether the East River is a river or a tidal strait. The 
case came to court to determine the extent of New 
York ' three-mile territorial fishing boundary. In the 
final verd ict, Long I land was determined to be an 
exten ion of the mainland. 

harbor vid 0 pr mi r 
The mo t recent proje t of the Institute wa 

the creation of an educational video on the Harbor 
for the U.S. Environmental Protection Agency's (EPA) 

ew York-New Jersey Harbor Estuary Program. The 
video, "Al ive in an rban Harbor," will hav its 
prem iere on p llbli c television early in 1992. 



message froln 
William Silnon 

As tll e lim e raws near or me to leave 
the MSRC Visiting Committee, I have naturally 
bee n re fl ec ting o n my tenure as cha irman. It 
has certain ly bee n a n exciting and challe ng ing 
three yea rs. Unde rJ e rry Sc hube l's able 
lead e rship , the MSRC has significantly in
creased the numbe r of its fac ulty and full-tim e 
g raduate stude nts and ra ised its spo nso red 

. research budge t by a re markable 33 pe rce n l. 
We have a lso added fo ur new in stitutes: th e 
Living Marin e Resources Institute, Waste 
Ma nage me nt In stitute, Coastal O cean Action 
Stra tegies Institute, and th e Institute fo r Urba n 
Po rts and H arbors. 

Among the communi ty o f oceano
graphic in stitutio ns, MSRC i no t o nly th e best, 
but also unique, in its focu o n oa tal ocean
ogra phy and in it willingness to tackl to ugh 
e nvironm e n ta l pro ble m , to challe nge conve n
tio nal wisdom , and to search fo r alte rn ative 
approaches to see mingly intrac ta ble proble ms. 
Altho ugh MSRC's achievements o f the past 
three years have been re markable, in many 
ways J think the best is yet to come. [ ex pec t 
MSRC to be a lead e r in d eve lo pme nt o f the 
most innovative stra tegies to combin e eco
no mi c g rowth with con cern fo r o ur nalllral 
e nviro n me n t. 

We have asked so me o f o ur fri ends to 
re fl ec t o n o ur progress ove r the past two years 
sin ce our las t Bie nnial Re po rt was publi shed. 
He re is wha t they had to say: 

In Ihe last Iwo years, Ihe Cmler has made 
greal slr'icles in advanring marine 
ed ucation, in providing richer opportuni
lies f or Ihose who aspiTe to become marine 
scientists; in enhancing service to the 
L ong Island communit)1 and /0 the 
r'egion; and in responding to managers 
by u tilizing re eaTCh to solve problems. 

-NY Senator 
Kenneth Lavalle 
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A demde ago Illy hope f or Ihl' 
Maline Srien(('s Research Cmla 
al Slol1Y Brool! was that it would 
beco ll1e a world leader in coastal 
zone marine studies. Its ideal 
/om IOn, t s s rang merest Tn 
/Joliry f ormulation and implemen
tation, as well as basic scien ce, 
a nrl its vigorous leadership lI1 ade 
i I ('(/05)' to predict su ccess. 

Today we can honestly a)' those 
hopes have been [uljilled. But 
whal is even more gratifying is the 
ense within the Center that the 

real worl! is j ust beginn ing. The 
new century is bringing new 
challenges that can not be ad
dressed adequately with the old 
ways of thinking. 17ze issues of 
global change, the recognition of 
the mutual in teraction of oceans 
and the atmo l)here, and the 
impact of industrialization on the 
f'nviron ment, especially in third 
world nations, are among those 
that the M arine cience Research 
Center is well poised to altack. I 
a In confident that at the end of the 
n ineties we will be able to look back 
upon Ihe growth and success of the 
Cenler with as much pride as we 
now celebrate the j)rogress of the 
/)ao5l f ew years. 

- John H. Ma1burger; 
Pr"esident 

The University at Stony Brook 

A I de part the Vi iting Committe , 
I am confident tha t th e nex t Bie nnial 
Re po rt will re fl ec t MSRC's continued 
succes and accomplishments in the criti cal 
fi e ld of coastal oceanography. 



I I 

The Matter Over 
by Heather McHugh 

It is bCller to say "I am surrering" than 
to say "Th is landscape is ugly." 

SIMO E'vVEIL 

From the piling's kelp I drew 
the tarfi h with its five bluntfingprs. 

First I thought the creature 
less than handsome, less of a hand 

than I extJected, rigid, with a stumpy gray 
asymmetry of grasp. it wasn 't soft. It hardly moved. So maybe 

it was dead? I couldn't see 
beyond myself, until I turned 

the matter over, and beheld 
billions of unfamiliar 

f acts- minutc transparcnt 
footlels, f eelers, stems 

all waving to the quick, and then 
the five large radials beginning 

gradually /0 flail, in my slow sight, 
and then, in my thin air, 

to drown. I'd meant 
to send it, as a gift, to you 

who vere my missing part, 
so far inland. instead 

to a world the sighted have no rights to 
to the dark that's out of mind, 

i made rnyseLJ reszgn tt, 
flinging the hand from my hand. 

Edi tors Otc: The auth o r's ra th e r is Pro ressor EmeritusJ.L. McHugh 



an essay from author 
Roger Stone 
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In my book, The Voyage of the Sanderling, 
an eco logical account of a sailboa t voyage fro m 
Main e to Rio d e j ane iro, I devo te several page 
to my passage th ro ugh Lo ng Island o und late 
in th e summer of 19 6. 

Afte r spending a peaceful night a t anchor in 
Po rt j e ffe rson Harbo r, I sta te, 

t dawn we se t off again toward He ll 
Ga te, th e East Rive r, and ew York 
City. Early o n we passed Cran Neck 
and Sto ny Brook Harbor, a li ttl e 
hole where g rassy mud fl ats occa
sionally g ive way to narrow chann els, 
and where as a child I had learned 
something of sailing in o pe n sixtee n
foot Comets. Our we ll-organized 
fl ee t, wh ich con isted of a dozen o r 
so boats, had two ra es a week 
during the summer season , a 
commi ttee to which to pro test rule 
violatio ns, and many tro phies to 
award a t the annual Labo r Day 
fin ale. De pite fluky winds and 
curren ts, and the often reali zed 
threat of cap izing o r running 
agro und , we took it all very se rio usly 
and fe lt special de ligh t in beating 
the adult kippers , who usuall y 
turned out o nly fo r the Sunday 
races ... Al l week, a t least when we 
did no t have umm er j o bs, we would 
bash around amo ng ourselves, 
rac ing and crui sing: th e Come ts 
were o ur ho t rod s, and we wo uld ask 
th e girls to go o ut with us, and our 
beer and cigare tte , on moonlight 
sail s. We al 0 went clam digging o n 
the mud fl ats, li ste ned to the quawk 
of the black-crowned nigh t he ro ns 
a long the hore , endur d tubborn 
gnats wh en it was calm, absorbed th e 
fu ll prese nce of nature in wh at then 
was till a rural p lace. 

By th e tim e Rach el Carson ' dent 
Spring wa publi shed in ] 962 I had le ft th e 
regio n, to re turn o n ly infreque ntly over the 
nex t three decades. So I missed local 
repe rcu sio ns o f he r powerful lame nt abo ut 
th e use o f DDT and its conseque nces for 
many familiar species. I was abse nt during 
th e g reat wave of d velop t along th 
j e ri cho T urnpike; th e clamoro us construc
tio n of a maj or un iversi ty cam pus that has 
bro ught radical change to th e region ' 
landscape; the re lentless reductio n of 
po tato fi elds into little residentia l parcel . 
knew only by hearsay o f uch new realitie 
as red and brown tide and o the r fo rms o f 
marine pollutio n o ut in the Sound and 
alo ng the sho re, th e threat of g ro undwate r 
con tamin atio n fro m saltwa ter in trusio n and 
leakage fro m septic tanks into the aquife r, 
the waste manageme nt crisis, the frequent 
in cursio ns of bulldozers into po llutio n 
filte ring saltmarshe and pin e barre ns. A 
combin atio n of nosta lg ia and distance 
in sulated me from these ha rsh new u·uths. 

In 1991, I re turned o nce mo re to 
the Three Vi llages as the guest o f the 
Marine Sci nces Research Cente r, and with 
some time to rummag a round ashore. 
This visit enabled me to comprehend mo re 
clea rl y the magnitude o f the change th at 
has bese t the regio n sin ce th e care free days 
of my midce ntury ado lescence. An d in my 
mind it trigge red a wave of broad th o ugh ts. 
The pl anet seems some how able to adjust 
to the presence of artificial environ men ts in 
the fo rm o f la rge aspha lt d cities . But, I 
now a ked myse lf, what happen whe n you 
asph alt the surro unding greenbe lts a we ll , 
y te mati cally sub titute an e r atz " e o nd 

na tur " fo r th ir n atur a l eco t m ? In 
places such a th e Three Villages, a we ll as 
in Mexico City, o r in th e g rimy industrial 
be lts of Easte rn Euro pe , o r in th e d eva -
tated fo rm r tropi cal fo rests of the Am azon 
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and Philippines, are we proceeding headlong toward some 
form of severe ecological trauma? Are we talking here no t 
on ly about the quali ty-of-li fe conside ration tha t still make 
ma ny people think of environmentali sm as a r ich man's 
game-but al 0 about form s of pollution that may affect 
huma n health as we ll as human we ll-be ing? For how long can 
these villages sU11Jive the e nviro nmental pressure now be ing 
placed o n them? 

o doomster, I welcome the hope that such com
mentators as Juli an Simon put forth: that new technologies 
will carry the day, moving the world during the com ing 
ce ntu ry away from the e nvironmental brink faster even than 
people are hurtling in it directio n . But in the absence of 
firm evidence that the e miracle await us, it strikes me that it 
is sound planning-a new kind of in urance policy-for 
people to try to trim the ir li fes tyles to fit within the bound
aries of" usta inable deve lopment." And wha t my visit made 
me question most about the Three Villages has to do with 
how wi lli ng the ir citizen are to make the adj ustments in 
con umption , in resource usage, in design of homes and 
gardens and li festy les, tha t wou ld bring stabi li ty to the local 
ecology without the techno-fixes that Simon fore ees. 

I wonder about in d ivid ua l be havior. "Vhat is th e re to 

lea rn about leve ls of local en thusiasm for recycling programs, 
string bag, b iking to work and conserving e nergy in other 
wa, s? d what forms of collf'nive pn' sslIre for sustainable 
developme nt are be ing app lied ? Are citi zen g ro ups work ing 
ha rd to save the barrens, the saltmarshes, the Sound? Stop, ar 
at least slow, the erosio n of Crane eck and O ld Fie ld Point? 
Assuming some o rganizatio n around these and other similar 
i sues, what evide nce is the re o f its poli ti cal effec tive ness? 
Ca n po li ti cia ns in these communitie express "green " 
thoughts and a lso ge t elec ted? Who if a nyone fee ls alarmed, 
se nses d ange r? On the positive side, is there local evide n ce of 
synergy between economi c and the e nvironm e nt as a sub ti
tute for th e o ld adversarial relatio nship? 

It is no t custo mary, I know, for people to ask uch 
questio ns abo ut ne ig hborhoods that a ppear as tidy, as well
managed, indeed as afflu nt a~ do s mu h of th Thr e 
Village region. But be ing there aga in forced me to them. It 
made me reso lve to return for a lo nger stre tch , to look 
carefull y a t how th ese communities have responded to the 
e nviro nme nta l warning signals that I saw and heard. And LO 
try to formula te some thoughts about what th e nature of 
,hf'~f' rf'rtlrion~ (or th f' <l h~f'ncf' of them) mig ht tea rh lI S 

about the future of the pla ne t. 



faculty research programs 



Benthic-Associated 
with the sea bottom. 

Bioturbation-Rework
ing of sediment by the 
activities of animals 
living within or on the 
sediments. 

Diagenetic Processes
Processes involved in 
the modification of 
sediments between the 
times of deposition and 
metamorphism. 

Benthos-Organisms 
which are associated 
with the sea bottom 
collectively form the 
benthos. 

See haded columns for 
glossary terms shown in 
bold italics in text. 

.. Scanning electron micrograph oj the dinoflagellate, Dinophysis norvegica, 
fmm Ihp Ro/lir SP(f Mmirll' hi()/()gi~1 Edword ('rnj)Prl l l'r ~/1Idip~ grnwlh 

rates and photosynthetic characteristics of this toxic blooming sjJecies to 
learn what causes it to bloom. 



biological oceanography I I 

Biological oceano- research programs biogeochemical process in 
graphic research at MSRC is A mazon shelf sediments 
widely diverse, much of it Josephine Aller As part of the 
focused on the production , dynamics of benthic AmasSeds (a multidisciplinary 
ecology, biochemistry, and organisms shelf sediment study) group, 
physiology of bacteria, plan ts, The reaction of marine Al ler has been examining the 
and animals living in marine species to oxygen deficiency structure and dynamics (re-
environments. Several helps to predict their capacities cru itment, growth, survival, and 
research groups, in particular, to survive in habitats which activities) of the benthic 
those involved with marine periodically experience low community on one of the most 
plankton, are applying dissolved oxygen, a condition physically active continental 
molecular biological tech- called hypoxia. While more shelf environments in the 
niques to better understand the motile fin and shellfish can world-the Amazon. Seabed 
role of gene structure and leave such an area, infaunCJr--- geochemistry and associated 
expression in the biology of an imals that live in the sedi- benthic biological studies in 
microorganisms. ments-rarely can. The impact this project are designed to 

The biological ocean- of a change or even a tempo- document large-scale diagenetic 
ography faculty conducts rary elimination of benthic processes on the Amazon Shelf, 
research in Long Island Sound , infauna on fin and shellfish, for to exploit unique 
the Hudson River estuary, and which they are a food source, is biogeochemical and physical 
other nearby waters, as well as not known. Moreover, features for study of modern 
locales around the world- bioturbation by an active bottom elemental cycles, and to 
from tropical to polar, and community is critical to provide insights into ancient 
from intertidal to deep sea. decomposition processes and sedimentary environments. 
The aim is to understand nuu"ient regeneration in In collaboration with 

.. marine life on earth, from the estuarine ecosy tems. MSRC biogeochemist Robert 
local to the global scale. Aller is asse sing the Aller, Neal Blair of North 

MSRC's biological impact of low oxygen on Carolina State University, and 
oceanographers are a large and benthic infauna common to several Brazilian chemists and 
varied group, many of whom Long Island sediments. In biologists, Aller is trying to 
are involved in interdisciplinary collaboration with Robert elucidate the major physical, 
research. One group is prima- Cerrato, Aller and her graduate chemical, and biological factors 
rily engaged in studying student Patrick Dooley are controlling benthic community 
plankton biology, while others determining the effects of patterns in Amazon shelf 
focus on fish and benthic variations in temperature and sediments and is evaluating the 
organisms. In shallow coastal oxygen levels, comparing effect of biological activities on 
waters, water column and metabolism in the presence of sediment characteristics. 
benthic processes are inter- oxygen (aerobic) or absence of Preliminary results of samples 
connected, so collaborative oxygen (anaerobic), and collected during descending, 
research is common. Access to evaluating the responses in ascending, and peak river 
colleagues in other depart- terms of successional stages discharge conditions indicate 
ments on campus and at represented - which distinct spatial and seasonal 
Brookhaven National Labora- organ isms colonize the patterns in the benthos which 
tory also facilitates this collabo- sedimen t first, next, and mirror the physical regime. 
rative approach. so on. 



Pelagic-Living on 
or near the surface 
of the open sea at 
some distance 
from land. 

Dinoflagellate-A 
unicellular algae with 
two flagella. Usually 
one flagellum has the 
form of a helical 
ribbon encircling the 
cell body, and the 
other is a simple 
flagellum trailing 
behind. 

The ability to 
fix nil'rofTen 

J 0 

can be as 
important as a 
fertilizer in 
adding new 
nitrogen to a 
low nutrient 
environment, 
such as the 
tropical oceans. 

meiofauna and nutrient 
jluxes in sediments 
Macrofauna rework the 

sediments in activities includ
ing irrigation , feeding, burrow
ing, and tube construction. 
The impact of these activities 
on sedimen t-water exchange 
rates has been well docu
mented. What role the smaller, 
meiofaunal sized organisms 
might play has not been 
examined. In a collaborative 
effort with Robert Aller, she 
has been conducting laboratory 
experiments using whole 
community and individual 
meiofaunal groups to study this 
question. 

The results of this work 
show that meiofauna do 
stimulate sediment-water
nutrient exchange and rates of 
aerobic decomposition, 
particularly nitrification in the 
oxic zone of marin e sediment. 
This COllLrasLS will] the aCLiviues 
of macrofauna, which have a 
greater relative effect on 
anaerobic proce ses and 
subsequent reoxidation of 
reduced metabolites. 

distuTbances and benthic 
fauna in the deep sea 
Aller has also been 

funded to complete the analysis 
of samples collected several 
years ago in 4800 m of water on 
the Nova Scotian Rise as part of 
the HEBBLE project. She is 
trying to understand how the 
presence, frequency, and 
strength of near-bottom 
currents in this deep-sea region 
affect seabed topography, 
sedimentary structures, and 
benthic fauna. 

Edward Carpenter 
phytoplankton growth 
and nitrogen fixation 
Edward Carpenter's 

research team has developed a 
new method of calculating 
species-specific growth rates of 
phytoplankton in the field. 
These measurements are 
imrnrt~nt tn rlptprrninp hnw 

significant individual species 
are in the food chain or how 
environmental conditions 
affect the growth of a species. 
But up to now it had been very 

~ josejJhine AlleT 



.A.JengChang 

difficult to measure growth rates 
of individual species in nature. 

Carpenter and Re
search As istant ProfessorJeng 
Chang measure DNA content of 
individual nuclei in phased 
populations of phytoplankton
those dividing all at the same 
time-over a 24-hour period. 
They have now completed a 
field program 
to measure growth rates and 
quantum efficiency of open 
ocean and coastal populations 
of phytoplankton. The data 
from this research are valuable 
in assessing the contributions of 
individual species to primary 
production and determining 
factors that limit photosynthesis. 

Carpenter and student 
Pirzada Siddiqui are also 
intere ted in the particular 
capability of a pelagic marine 
cyanobacterium, a blue-green 
alga, to serve as a nitrogen 
fertilizer in the ocean. This 

cyanobacterium, 
Trichodesmium, frequently 
blooms, creating dense popula
tions in tropical and subtropical 
seas. It is also the major 
nitrogen fixing microbe in 
open ocean waters, taking 
atmospheric nitrogen and 
converting it to ammonium, a 
form of nitrogen that phyto
plankton use for enzyme 
production and nutrition. 

Over the past year 
Carpenter has initiated a 
program to study the major 
biochemical and physiological 
factors involved in the fixation 
of nitrogen by this species. The 
study, involving two research 
cruises in the central Caribbean 
Sea, centers on nitrogenase, an 
enzyme that converts atmos
pherie nitrog n to ammonium. 
Carpenter is trying to learn how 
the enzyme, which is deacti
vated by oxygen, is protected 
from deactivation while in the 

[ [ 

presence of oxygen created 
during photosynthesis. 

Since Trichodesmium is 
important in the nutrient 
budget of the sea, Carpen ter 
and student Ajit Subramaniam 
have initiated a program to 
develop the algorithms for the 
optical detection and measure
ment of this organism from 
airc~-aft or space-based sensing 
eqUIpment. Carpenter and 
Subraman iam study images 
from tl1e Coa tal Zone Color 
Scanner satellite to map bloom 
freq uency and size of blooms in 
tropical seas in an effort to 
understand causes of blooms . 

JengChang 
phytoplankton 
growth rates 
Analytical measure-

ments of single cells is Jeng 
Cheng's approach to obtain 
species-specific information 
from a phytoplankton commu
nity. This research provides 
valuable information about 
important processes such as 
growth, seasonal succession, 
competition, and red tide 
formation which shape the 
communities. 

Chang, who collabo
rates closely with Edward 
Carpenter, has been involved 
in a long-term project to 
develop a method to estimate 
growth rates of individual 
species by measuring cellular 
DNA content. During the past 
year, he used a computer 
simulated cell population to 
determine the best computa
tional procedw-e for accurate 
estimates, and has applied this 
method to measure growth 
rates of an oceanic dinoflagellate 



Microtubule-One of 
the basic typ of 
filament in a cell that 
maintains a Ct;Il's 
shape and internal 
organ ization. 

Immunostain-The 
technique that labels 
and identifie specific 
proteins with antibodies. 

Trophic-Having to 
do with nutrition. 

Coupling-A 
connection between 
two systems, causing 
one to oscillate when 
the other does. 

Mettaloids-Elements 
having properties of 
both a metal and a 
nonmetal. 

Marine snow
Aggregates of de tritus, 
mostly of biological 
origin, which sink in 
the water column. 

Trophic b:ansfer- Flow 
of nutrition from 
producer (organism 
eaten) to consumer. 

Dcpuration- Re lease 
of contam in ant from 
marine organism in ea 
water. 

Colloids- Substances 
compo ed of particle 
tha t are extremely small 
but larg r than most 
molecule. T h se par
ticles do not actually 
dissolve, but re main 
suspended in a ui table 
gas, liquid, or olid. 

Ceratium tere in both the 
Caribbean Sea and Sarga 0 

Sea. He is currently refining 
this technique by investiga ting 
the use of microtubule morphol
ogy made visible by an 
immunostain technique, instead 
of DNA conte nt, to dete rmine 
g rowth rates. Thi approach 
hould greatly improve the 

periormance o j' the growth rate 
method for two reasons: 
several species can be mea
sured simultaneously and a 
fluorescence-detecting micro
scope i a ll that is needed to do 
the mea urement. 

In a re lated prqject, he 
measures the light absorption 
capabili ty of a phytoplankton 
species to estimate its photosyn
th tic Hi i ncy. Thi capabili ty 
is analy7cd from the ab orption 
pectrum ofa ingle cell. Using 

a microscope equipped with a 
monochromator and a photo
cell, he can pass a light beam 
through a ingle cell , and 
determin e the abso rption of 
light at various wavelengths. 
Chang has used a culture of the 
din ofl age ll ate H eterocapsa 
t1iquetra to te t the microscope 

• Scanning electron 
micTOgraph (SEM) oj 
Oxytoxum sp., which 
belongs to a group oj 
large dinoflagellates 
living in the open 
ocean. L ittle is known 
about how jast they 
grow and how effective 
they are in fixing 
carbon dioxide. 
New techniques 
developed at MSRC 
wi Il helt) answn- these 
questions and to 
understand their 
impmOf(lTI(p 1T/ rII(ITITIP 

ecosystems. 

sy tem and ha started to apply 
this technique to natural 
popu lations of C. tn-es. sing 
these technique, he wi ll be 
able to examin e the relation-
hips between growth , light 

absorptio n capability, and 
nvironmentall ight int n it:y. 

Elizabeth Cosper 
diatom ecology 
Cosper is in terested 
in the physiological 

ecology of marine 
phytop lan kton . Research in he r 
laboratory has involved 
evaluating the mechanism that 
allow marine diatoms to 



develop resistance to toxic 
chemical pollutants such as 
PCBs, and the ecological 
consequences of thi resistance. 

She has al 0 become 
involved in both field and 
laboratory research into the 
causes of the "brown tide" 
blooms which have plagued 
Long Island embayments since 
1985. She is conducting 
studies of this previously 
undescribed phytoplankton 
species' growth physiology to 
better explain its explosive 
growth in local bay waters. 

In collaborative efforts 
with Darcy Lonsdale, she is 
investigating the nature and 
degree of trophic coupling 
between phytoplankton 
productivity and zooplankton 
grazing in the Hudson River 
estuary and Long Island bays. 

Nicholas Fisher 
association of metals 
with marine plankton 
Nicholas Fisher's 

research focu es principally on 
the interactions of metals and 
metalloids with living marine 
plankton and planktonic 
debri , such as dying phyto
plankton and zooplankton, 
zooplankton fecal pellets, and 
marine snow. Specifically, he 
studies adsorption and desorp
tion kinetics of metals, bio
chemical association of the 
metals in cell s, trophic transfer 
and assimilation of ingested 
elements in animals, and 
retention of met.a.ls.iu. plank:. 
tonic debris as they undergo 
bacterial decomposition. This 
re earch generally employs 
radiotracer methodology, using 

gamma-emitting radioisotopes, 
which e nables experimentation 
with environmentally realistic 
metal concentrations, often in 
the picomolar range. This 
work is applicable in part to 
better understanding the 
chemical and biological 
interactions in marine systems 
of long-lived radioactive wastes 
emanating from the nuclear 
fuel cycle. 

Other ongoing 
projects in Fisher's laboratory 
include studie on the physi
ological ecology of marine 
phytoplankton, quantifying th e 
rates and routes of metal 
bioaccumulation and 
depuration in marine phyto
plankton, zooplankton, 
bivalves, and fish , and an 
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investigation of factors affecting 
the release of carbon from 
biogenic debris. 

Recently, Fisher and 
his students have also been 
examining the association of 
metals in marine systems with 
colloids and investigating the 
nature of the binding of 
diffe rent e lements to cell 
surfaces. This work is aimed at 
providing a mechanistic, fine
scale depiction of the processes 
governing the binding of metals 
to particle surfaces and relating 
it to the bioavailabi lity and 
trophic dynamics of metals in 
marine food webs. 

The results of these 
investigations are used to better 
understand biogeochemical 
cycles of a variety of metals and 

metalloids in tl1e 
oceanic water column 
and to enable predic
tions on the fate and 
effects of 
contaminants 
entering marine 
waters. 

See additional 
research conducted as 
part ofth.e Waste 
Management 
Institute, pp. 82-95 

" Nicholas Fisher and 
graduate student 
Wenxiong Wang. 
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Valrie Gerard 
ecology and l)hysiology 
of seaweeds 
Valrie Gerard's re

search in terests focus on the 
ecology and physiology of 
st':lwt't'rls, paninl1arly spt'r it's 
which are important as primary 
producers in marine ecosys
tems or as commercial aquacul
ture crops. 

Much of her recent 
research examines genetic 
variation among populations of 
the common kelp , Laminaria 
saccharina, which occurs 
throughout the northern 
hemisphere. The wide geo
graphic range of this species is 
partly due to its ability to adapt 
genetically to differen t environ
mental conditions. 

She has identified 
several genetic varieties, or 
ecotypes, of L. saccharina from 
Long Island Sound and the 

ew England coast. These 
ecotypes show different 
responses to light and 
temperature conditions, and 

... Valrie Gerard 

genetic differences are ex
pressed in both the large spore
producing phase and the 
microscopic sexual phase of 
the life-cycle. Her next step 
will be to explore how genetic 
adaptation in one of these 
phases influences the comple
mentary phase, i. e., how 
natural selection works in an 
organism with a complex life
history. 

Gerard has conducted 
several other research projects 
in her laboratOll' recen tly. In 
one, ~he developed a omputer 
model to predict the popula
tion dynamics of giant kelp in 
California. In another, she 
examined the relationship 
between nitroge n-fixing 
cyanobacteria and the green 
seaweed Codium(rarsile. 

In a third project, she 
determined effects of high
frequency light fluctuations on 
the carbon metaboli m of the 



red seaweed Chond'rus crisjJus. 
And her newest research 
project will determine whether 
environmental stress that 
occurs during the early 
developmental stages of a 
seaweed influences the 
physiology and growth of that 
plant later on in its life. 

R. Patrick Hassett 
copepod feeding 
activity 
Observations of the 

feeding activity of marine 
copepods (Class Crustacea) 
have revealed a wide range of 
responses both between and 
within species. Feeding may be 
continuous, with no change in 
gut fullness over a diel period, 
or feeding may occur on a 
cyclical, diel pattern. 

A cyclical pattern may 
be seen even when copepods 
are continuously exposed to 
food, as with Acartia tonsa, 
Calanus finmarchicus, a vertical 
migrator that rises to food-rich 
zones at night and returns to 
deeper, food-poor regions in 
the day, was found to have a 
cyclical pattern in gut cell 
development in which certain 
cell types are depleted during 
feeding and regenerated 
during a non-feeding period. 

As a vertical migrator, 
C. finmarchicus has a natural 
period during the daylight 
hours in which to allow this 
regeneration. The question 
then arises, does a non
migrating copepod, exposed to 
continuous food, also require a 
period of time for gut cells to 
regenerate? Put another way, is 
this cell regeneration an 

adaptation to vertical migration 
or an inherent part of copepod 
feeding biology? 

Zooplankton live in a food 
environment that is constantly 
changing, whether viewed over 
time scales of minutes, hours, 
days, or months. This fact lies 
at the heart of Postdoctoral 
Fellow R. Patrick Hassett's 
research interests. In past 
research, he has looked at 
feeding rates, digestive enzyme 
activities, and assimilation 
efficiency to investigate how a 
marine planktonic copepod 
responds to changes in its food 
environment. His recent 
research has been directed 
towards coastal zooplankton, 
and has ranged from polar seas 
to the sub-tropics. 

Hassett's current research, 
with MSRC's Darcy Lonsdale 
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~ Acartia tonsa, a 

coastal marine 
copepod. 

and in col laboration Witll P. 
Blades-Eckelbarger of the 
Darling Marine Center in 
Walpole, Maine, involves a 
study of gut cell cycles and 
feeding rhythms in the 
nearshore copepods, Acartia 
lonsa and A. hudsonica over a 
24-hour period in the labora
tory. This research arose from 
his earlier thesis work on the 
role of feeding history in 
subsequent feeding behavior 
on the copepod Calanus 
pacificus over time scales 
ranging from hours to weeks. 
In his thesis work, he investi
gated the ability of copepods to 
produce one type of gut celJ, a 
large vacuolated cell called the 
B-cell, which limits the ability 
of Calanus-type copepods to 
feed continuously at high rates. 



Etiology-The part of 
any science that deals 
with the causes of its 
phenomena. 

Demographic
Concerning the study 
of the statistics of 
births, deaths, disease, 
etc. as illustrating the 
conditions of life in 
communities. 

Autotroph-Self
nourishing, e.g., 
photosynthetic plants. 

Heterotroph-
NOUl-i . hed by intake of 
other organisms; e.g., 
herbivorous or 
carnivorous animals. 

Productivity-The rate 
of energy fixed, or 
mad into biomass. 

Several types of cells in 
the copepod gut continually 
are produced, differentiate, 
perform their function, and 
die. Hassett is now investigat
ing whether the patterns 
ob erved in Calanus can be 
more generally app lied by 
studying the responses of 
Acartia tonsa, which has a very 
different life-history strategy. 
He is combining a micro
graphic study of gut cells 
during feeding with measure
ments of physiological rates 
and gut fullness. His goals are 
to understand the physiological 
limitations offeeding processes 
in copepod under different 
environmental conditions. 

Darcy Lonsdale with graduate 
.... student Asha Divadeenam 

Darcy Lonsdale 
zooplankton and 
IJhytojJlanhton 
interactions 
Over the past year, 

Darcy Lonsdale has initiated 
several new research projects. 
One project, in collaboration 
with Fred Dobbs, a former 
MSRC postdoctoral fellow and 
Coastal Marine Scholar, is to 
study the etiology and demo
graphic effects of an "affl iction" 
in an estuarine copepod, which 
renders females unable to 
reproduce. 

Based upon histologi
cal exam inations of healthy 
and affl icted cope pods with 
light and electron microscopy, 
Lonsdale and Dobbs have ruled 
out pathogens as the cause. 
They have concluded that the 
phenomenon represents a 
reproductive resting state and 
hypotl1f'si7(O' th<tt this tr(lit is an 
overwintering r sponse. The 
offspring of these overwinter
ing females may be the source 
of early spring recrui tmen t of 
the cope pods. 



Lonsdale discovered 
that whether developing 
juvenile female copepod 
eventually become 
overwintering or actively 
reproducing females is linked 
to water temperature and light 
cycle. The results from 
laboratory studies suggest that 
in nature , photoperiod in 
particular serves as the critical 
cue for copepods in 
differentiating between the 
onset of harsh (win ter) and 
favorable (spring) 
environmental conditions for 
growth. At these times, water 
temperatures are similar, but 
spring has a longer period of 
daylight and winter has a 
shorter photoperiod. 

Moreover, laboratory 
experiments showed a horter 
photoperiod induces 
overwintering in cope pods 
taken from a outhern 
population (Maryland), 

compared to those derived 
from a northern population 
(Maine). The southern 
population, which has a longer, 
milder growing season, is cued 
into the overwintering phase 
later in the season, at about 12 
hours of daylight (in nature, 
between October and 
November). On the other 
hand, the northern population 
switches to overwintering at 
about 14 hours of daylight, 
equivalent to September
about the time when their 
natural environment turns too 
harsh for growth and 
reproduction. 

This study has revealed 
an elegant mechanism in which 
temperature and photoperiod 
cues induce the copepod to 

adopt a life-history strategy 
(i.e., to reproduce or 
overwinter) appropriate for a 
particular environment. 
Lonsdale hypothesizes that the 
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~ Electron micrograph oj browntide 
cells, magnified 30,000 times. 

genetically based population 
differences in re ponse to 

photoperiod have evolved to 
reflect latitudinal differences in 
optimal growth and 
reproductive periods. 

Another project, 
begun in 1990 in collaboration 
with Elizabeth Cosper, is an 
investigation of plankton 
dynamics in the lower Hudson 
River estuary. Their overall 
objective is to develop a better 
understanding of the key 
trophic interactions controlling 
the flow of materials, derived 
both from autotrophs and 
heterotrophs. In this project, 
field and experimental studies 
of phytoplankton productiuity 
and composition, and their 
relation hip to zooplankton 
grazing, growth, and reproduc
tive success are being explored. 

A similar suite of 
questions about phytoplankton
zooplankton interactions are 
also being explored by 
Lonsdale and Cosper in two 
shallow embayments on Long 
Island-Great South Bay and 
the Peconics Bay system. The 
emphasis in this study, how
ever, is to understand the 
factors that conu-ibute to the 
growth and decline of noxiou 
algal blooms, which frequent 
these bays, particularly the 
brown tide. 



Ontogeny-The 
development of an 
organism, or the 
history of its 
developmen t. 

Ichthyoplankton-eggs 
and early life stages of 
fish, prior to their 
ability to wim. 

Forage fishes-species 
of fish that are food for 
predator species and 
typically not of 
commercial interest for 
human consumption. 

Biofouling-A series of 
processes leading to 
the colonization of an 
inert or living surface 
by attached organisms. 

Conditioning film-A 
fillJl [UlllleU by 
adsorption and 
binding of dissolved 
organic molecules that 
initiate biofouling. 

Biofilm-A layer of 
pioneer 
microorganisms that 
attach and grow on 
surfaces conditioned by 
a conditioning film. 

Glenn Lopez 
ecology of deposit
fefding organisms 
Benthic ecologist 

Glenn Lopez has focused for 
the past several years on the 
adaptations and constraints of 
deposi t-feed ing an i mals in 
mud . Deposit feeders are the 
major functional group associ
ated with the ocean bottom: 
they provide most of the food 
for demersal fish and control 
the rate of geochemical
microbiological processes in 
sediments. Deposit feeders 
subsist on a remarkably poor 
food source-organ ic matter in 
mud-necessitating very rapid 
feeding rates. Some species eat 
hundreds of times their body 
weights of sedimen t daily. 

Recently, Lopez has 
focused on two aspects of 
depo it feeding biology. One is 
an investigation, in collabora
tion with former student Valery 

A Glenn Lopez 

Forbes and a scientist from 
Odense University in Denmark, 
of the role of gut residence 
time. Having high feeding 
rates results in rapid gut transit 
offood in many deposit 
feeders, especially smaller 
species. Lopez and his col
leagues developed a math
ematical model of time
dependen t absorption of 
different types of food and 
tested the model in experi
ments on deposit-feeding 
snails. 

All benthic animals are 
very small when they recruit to 
the benthos; thus, the second 
aspect of deposit feeding 
biology of interest to Lopez is 
the ontogeny of deposit feeders. 
Because juveniles have a higher 
metabolism than adults and 
require more food per unit 
body weight,juvenile deposit 
feeuel ~ III u:"t [eeu fd:"tel tbdll 

adults, resulting in exceedingly 
short gut residence times. For 
example, juveniles of the 
polychaete worm StreblosjJio 
benedicti pass sediment through 
their guts in as little as two 
minutes. Lopez is studying 
whether this places a constraint 
on absorption rate and what 
foods can be absorbed during 
this short period. 

{(/(/miu fit 
contamination in 
blue crabs 
Lopez hasjoined 

Nicholas Fisher and the 
University at Stony Brook' 
Ecology and Evolution Profes
sor Jeffrey Levinton to study 
the transfer of toxic metal , 
especially cadmium, from 



contaminated sediment to the 
blue crab Callinectes sapidus. In 
an integrated field and 
laboratory project, they are 
studying dissolved, particulate, 
and trophic transfer processes 
in the cadmium-contaminated 
Foundry Cove, an EPA Super
fund site on the Hudson River. 

Doreen Monteleone 
ecology oj fish early 
life stages 
Since fall 1989, Doreen 

Monteleone has been the John 
M. Olin Postdoctoral Fellow for 
the COAST (Coa tal Ocean 
Action Su-ategies) Institute (see 
pp. 17 - 19). As an Olin Fellow 
she works with Dean and 
Director J. R. Schubel to make 
effective linkages among 
environmental groups, the 
scientific community, and 
decision makers. In addition to 
working with the COAST 
Institute, her research interests 
are the factors that affect 
trophic interactions of 

~ Gordon 
Taylor 

ichthyoplankton with their 
predators and prey. 

Monteleone's recent 
collaboration with MSRC 
biological oceanographers 
Darcy Lonsdale and Robert 
Cerrato and Dr. William T. 
Peterson (NOAA Center for 
Ocean Analyses and 
Prediction) has produced a 
summary report of the 
abundance and disu-ibution of 
lower trophic level organisms 
in Long Island Sound. This 
report covers recen t research as 
well as surveys done almost 40 
years ago and includes data on 
~hytoplankton , zooplankton, 
Ichthyoplankton, benthic 
organisms, and forage fishes. 
Information from this USEPA 
funded investigation may be 
used to determine the effects of 
hypoxia on lower trophic levels. 

Her collaboration with 
Dr. Edward D. Houde of tl1 
University of Maryland has led 
to verification of otolith 
marking techniques which were 
then used to mark and 

I I 
recapture sU-iped bass (Marone 
saxatilis) larvae in the Patuxent 
River. By being able to deter
mine mortalities after release 
they were able to demonstrat~ 
the potential to stock a river 
with 10-day-old fish larvae. 
Other joint efforts with Houde 
include maternal influences on 
growth, survival, and 
vulnerability to predation of 
early life stages of striped bass. 

Gordon Taylor 
biochemical and 
microbiological 
pmcesses 
Gordon Taylor's main 

research activity during the 
~ast two years has been comple
tion of lab and field studies on 
molecular and microbiological 
processes occurring on inert 
surfaces immersed in sea water 
which constitute the earliest ' 
events of marine biofouling. 
The interactions of the sub
strata, conditioningfilm, and 
microbial biofilm may control 
subsequent biofouling at the 
macroscopic level. 

This was the third of a 
three-year program, during 
which he and his co-workers 
developed sophisticated 
techniques to quantitatively 
and qualitatively examine the 
dynamics of thin layers of 
organic molecules (e.g., 
proteins and polysaccharides) 
on a variety of substrata. 

Taylor examined how 
the nature of the surface and 
the presence of organic 
(conaitioning) 'films influence 
microbial colonization in the 
marine environment. He also 
completed experiments 



Sorption-Adsorption 
or absorption. 

Functional morphology
The form and structure 
of organisms, taking 
into account the 
function. 

~echanoreception

Reception by 
specialized ensory 
receptor that respond 
to mechanical stimuli , 
such a pressure. 

comparing the bioavailability 
and decomposition of 
adsorbed proteins with sus
pended protein to determine 
how sorption to a surface affects 
rate of degradation. A better 
understanding of these 
proces e i beneficial for 
developing effective counter
measures in marine engineer
ing applications, for example, 
development of coatings that 
bind organic molecules and 
microbes inefficiently. 

Understanding the e 
processes will also be useful in 
tudies of microbial coloniza

tion on other organ i ms, and 
studie of sediment and 
groundwater processes. Many 
elements, compounds, and 
pollutants bind strongly to 
surfaces in natural waters. 
Therefore, many u'ansforma
tion , degradation ,and 
remo iliz i pr c ~~e~ 

be mediated by microorgan
isms also bound to the surface. 

On another program, 
Taylor and coworkers have 
been evaluating the feasibi li ty 
of applying new laser spectro
scopic techniques to measure
ment of low level inorganic 
nutrients in seawater. Their 
focus has been on nitrite and 
nitrate measurement, which is 
now feasible down to sub
nanomolar leveh, a hundred
fo ld improvement over current 
techniques. Such high sensitiv
ity may be useful in tudying 
nitrogen dynamics in areas 
where nitrite-nitrate concentra
tions are below current detec
tion limits, uch as surface 
water of the open ocean. 

As a spin-off from this 
projec t, they found it re latively 
ea y to obtain detai led struc
tural spectra of natural abun
dances of dissolved organic 
matter, which yield information 
on composition and quantity of 
matter in thi carbon reservoir. 
Unlike previous qualitative 
techniques, no concenu'ation 
or isolation procedures are 
required. 

Taylor and a co-worker 
have also completed and 
published a study on the 
relation hips of microorgan
isms to sinking debris and 
productivity in the open ocean. 
Vertical transport downward of 
microorganism is strongly 
dependent on surface 
productivity and decreases 
more rapidly with depth than 
sinking debris. The author 
concluded that attached 
microorg(llli~m~ probahly ha e 
a secondary role In parl1cie 
decomposition. This study is 
important to understanding 
the cycling of carbon in the 
upper ocean and the fate of 
atmospheric carbon dioxide. 

Charles Wurster 
PCB persistence and 
public policy 
Charles Wurster has 

long been interested in the 
effects of stable ch lorinated 
hydrocarbon pollutants on 
marine plankton communi ties. 
Focusing on those chemicals 
found regularly in the 
environment (polychlorinated 
biphenyls, or PBs; DDT; DDE; 
and dieldrin), he and hi 
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coworkers have studied the 
effects on individual species, 
mixed cultures, and natural 
phytoplankton and 
zooplankton communities in 
an attempt to understand the 
impact of these chemicals on 
aquatic ecosystem . 

They have found that 
the growth of some species of 
algae is inhibited by 
chlorinated hydrocarbon 
concentrations as low as the 
parts per trillion range. This 
sensitivity varies greatly with the 
species, the supply of nutrients, 
the temperature, light 
intensity, and the site of origin 
of the clone. Furthermore, 
selective toxicity may alter the 
species composition within the 
community. 

Currently, Wurster is 
studying the development of 
resistance to toxic chemical 
pollutants by phytoplankton. 
He has found that 
phytoplankton from 
chronically polluted areas are 
more resistant to toxic 
pollutants than are those from 
unpolluted areas. In fact, cross
resistance to other toxicants 
sometimes develops when 
resistant strains are produced 
in the laboratory. He is 
currently investigating the 
mechanisms by which 
phytoplankton become 
resistant to toxic pollutants. 

Concurrent with 
traditional laboratory research, 
he has had a long-term con
cern with the involvement of 
science in the development of 
public policy on issues of 
environmental importance. For 
25 years, Wurster has been 
substantially involved with the 

Environmental Defense Fund, a 
non-profit, public benefit 
organization that seeks 
to combine science, economics, 
and law to influence public 
policy for environmental 
protection. 

Jeannette Yen 
co1Jepod senso'ry 
perception 
Jeannette Yen is 

hoping to advance our 
understanding of how 
zooplankton remotely detect 

. and respond to hydro
dynamic disturbances. Her 
area of research interest is 
the functional morphology of 
sensory receptors, mainly of a 
pelagic predatory copepod in 
the genus Euchaeta. Euchaeta 
catches its preywith is 
enlarged maxillipeds, 
predominantly using 
mechanoreception, and Yen is 
asking how mechanorecep-
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tion aids it in capturing 
prey of a preferred size. 

Members of this genus 
of crustacean feed on other 
crustacean prey and fish larvae. 
Four different species of 
nuchaeta exhibit size-selective 
predation. An acute sensory 
system must contribute to their 
survival, not only to capture 
food, but also to distinguish 
between the signals of escaping 
prey, lunging predators, and 
attractive mates. To study this 
problem, Yen is using fixed
frame, laser-illuminated 
video photography to examine 
the size, shape, and temporal 
stabili ty of the flow field and 
capture area of the predatory 
copepod and the fluid defor
mations produced by tl1e prey 
that elicit the predatory 
respon e. 

Yen also extends her 
research far to the soutl1, in 
Antarctica. She is studying the 
reproductive ecology of 



Congener-Two 
or more different 
species from the 
same genus. 

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

Phenotype
Discernable 
characteristics of an 
organism resulting 
from genetic and 
environmental 
interactions. 

Recruitment, 
the establish
ment of 
planktonic 
larval organ
isms in habitats 
such as 
estuaries where 
they will grow 
to a larger size 
and possibly to 
adults, is the 
subject of 
several impor
tant studies by 
the Fisheries 
Group. 

Euchaeta anta'fctica, a large, 
carnivorous marine copepod, 
twice the dry weight of its 
ubarctic congener, four times 

that of its temperate congener 
and 20 times that of its tropical 
congener. Yet, in each of their 
respective communities, this 
genus is con idered abundant 
and one of the largest of the 
cope pods in its community. 

Others have observed 
the increase in size of plankton 
towards higher latitudes and 
deeper depths, although the 
reason for the increase in body 
size has not been adequately 
explained. The extreme 
seasonality in food availability, 
according to Yen's hypothesis, 
exerts a selective pressure for 
those animals able to take 
maximum advantage of avail
able food by either storing the 
excess in their bodies or by 
allocating it to m:lking young. 
Within this framework, Yen 
hopes to understand Euchaeta's 
nutritional and physiological 
status and to characterize the 
life history traits that led to its 
evolution and success in the 
rigors of the polar 
environment. 

Jonathan Zehr 
molecular biological basis 
of l1itmgP11 fixation 
The focus of Jonathan 

Zehr's research is the factors 
regulating the fixation of 
atmospheric nitrogen by 
marine microorganisms. This 
process is particularly impor
tant, sll1ce the avaIlability ot 
fixed inorganic nitrogen often 
limits primary productivity of 
the oceans. 

Trichodesmiurn is one of 
the major nitrogen-fixing 
microorganisms in open ocean 
water. Moreover, it is capable 
offixing nitrogen in the same 
cell where oxygen, which 
deactivates nitrogenase, is 
produced. 

It is not clear why this 
microorganism is so successful 
ecologically, and why other 
nitrogen-fixing microorganisms 
are not more abundant. The 
answers to the questions of the 
ecological success and peculiar 
biological capability of 
Trichodesrniurn lie in the 
molecular characteristics, the 
protein composition, and even 
in the DNA that encodes the 
genes for nitrogenase and other 
proteins. 

Zehr has begun to 
characterize the nitrogen
fixation apparatus of 
Trichodesmiurn, including studies 
of regulation of the niu'ogenase 
protein, and analysis of the 
physical arrangement and DNA 
sequence of the genes encoding 
nitrogenase. An exciting 
outgrowth of his research is the 
use of a very sensitive molecular 
technique, the polymerase 
chain reaction, to amplify a 
segment of the nitrogenase 
genes. This technique can now 
be us d for other nitrogen
fixing microorganisms, and 
provides a powerful new tool 
for detecting and characterizing 
the nitrogen-fixing 
microorganisms from many 
marine environments. 



fisheries biology 
MSRC's Fishery 

Biology group continues to 

focus attention on a variety of 
problems affecting New York's 
marine finfisheries and shell
fisheries. We are the only 
institution in the U.S., and 
probably the world, with a 
major research program 
focusing on the recruitment and 
retention of the larvae of 
bluefish (Pomatomus saltatrix) , 
the number one species landed 
in the recreational fishery of 
the U.S. East Coast. We have 
continued our strengths in 
bivalve research, while expand
ing our roles in new areas
crustacean biology and striped 
bass genetics. 

Our researchers 
continue working on 
recruitment to learn how 
young bluefish , as well as the 
young of other species, are 
transported from their offshore 
spawning grounds to inshore 
nurseries. Recruitment studies 
of other fish species now 
underway involve coral reefs off 
Barbados and retention of 
larvae in the Hudson River 
estuary. 

They are also looking 
at how predation on fish larvae 
by juvenile bluefish enhances 
the growth of bluefish while 
diminishing the abundance of 
other fishes. And a new area of 
research on genetic variation in 
growth rate of stri ped bass is 
now underway in our group. 

Shellfish research at 
MSRC has a1 0 been extremely 
active. Our researchers have 
concentrated on interpreting 
patterns of growth based on 

morphological features of the 
shell and to statistically analyze 
growth data. Results from new 
studies of paralytic shellfish 
poisoning (PSP) in bivalves and 
continued research on 
predators of newly settled bay 
scallops will aid in the 
managemen t of these pecies. 

The addition of Steven 
Morgan to our faculty has 
added to our expertise in 
crustacean biology, in particu
lar, and in recruitment dynam
ics, in general. Our continued 
research strengths and growth 
into new areas have clearly 
enhanced MSRC's reputation 
as one of the premier institu
tions in marine fishery biology 
in the United States. 

research programs 

Francisco Borrero 
seagrass beds and 
scallop growth 
Francisco Borrero 

joined the Marine Sciences 
Research Center in 1991 as a 
postdoctoral fellow working 
with Monica Bricelj. Borrero's 
previous work centered on the 
physiological mechanisms of 
adaptation to contrasting 
environmental conditions and 
the role of plasticity of pheno
type on capacity for adaptation. 
His dissertation research 
involved studie of the bioener
getics of natural populations 
of mussels differing in level 
of occurrence acro the 
intertidal zone. 

Borrero is now collabo
rating with Monica Bricelj in a 
project aimed at elucidating 
the various ways in which the 
seagrass habitat influences the 
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survival, performance, and 
growth of bay scallops 
(A rgopecten irradians). 

Previous observations 
demon trated that juvenile 
scallop obtain a partial refuge 
from predation by climbing the 
seagra s blades, thus maintain
ing an elevated position above 
the substratum. Because the 
presence of seagrasses exerts an 
influence on the hydrodynamic 
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~ Flow velocity profiles 
at two adjacent locations, 
with and without 
seagrasses (Zostera 
marina). Effective grass 
height in the area 
averages 30 Cln. 

Seagrasses reduce the 
velocity oj water flow near 
the bottom. Bricelj and 
Borrero are studying the 
effecl.s oj varying patterns 
oj water flow on juvenile 
scallop growth. 
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Seston-A mixture of 
living and non-living, 
organic and inorganic 
particles dissolved in 
natural fresh and 
marine waters. Seston 
constitutes the main 
food source of suspen-
ion-feeding animals. 

Trophic levels
Position in the food 
web relative to size 
and food value of the 
organism being eaten ; 
e.g. higher trophic 
level large fish eat 
smaller fish, 
zooplankton , and 
phytoplankton. 

Bivalves-Any mollusk 
whose shell consists of 
two parts hinged 
together, such as 
oy~teq: (I nn clam'> 

Anadromous-Moving 
fTom seawater to 
freshwater to spawn. 

characte ri sti cs o f the e shallow 
environments, they are also 
likely to affect scallop growth. 

Borrero and Bricelj are 
studying the pa tte rns of water 
flow and the compositio n of 
the seston in areas diffe ring in 
type of subsu-a tum, abundance, 
and height of seagrasses . These 
da ta are used to de termine the 
rates of seston flow and the 
charac te ristics of food in 
various habi tats and a t various 
depth on th e water column, 
and is, in turn, rela ted to 
variation in growth of shell and 
soft tissue of juve n ile scallops 
maintained at th e same flow 
regimes. 

The results of these 
investigation , along with 
ongoing studies on the rates of 
predation by various pecies of 
crabs and fish es on juve nile 
scallops, will conu-ibute to a 
h e" tte" r lInri e rst::t nnin of th e 

naturai scaiiop popuiation 
dynamics and to optimized 
efforts to restock bay scallops in 

ew York wate rs. 

Monica Bricelj 
paralytic shelljish 
poisoning 
Monica Bricelj and her 

students have just comple ted a 
two-year study on the u"an sfer 
of paralyti c shellfish poison ing 
(PSP) toxins through the 
various trophic levels in the food 
web. Their recen t work has 
focused on how the variable 
toxicities of differen t strain s of 
red-tide din ofl age llates (species 
of phytoplankton in the gen us 
Alexandrium) affected toxin 
accumulatio n in filte r-feeding 
bivalves, such as hard clams and 
mussels. 

Bricelj 's research 
showed tha t bivalves, following 
ingestio n of dino fl agella te cells, 
are capable of effi ciently 
converting low-po tency, but 
highly labile, toxins to highly 
toxic compounds. Thus, the 
tox in composition of dino

riage iiate ce ii s can be aite red 
during transfer up the food 
web. The low-toxicity dino
fl agellates become highly toxic 
once ingested by clams. 

predation on juvenile 
bivalves 
Brice lj is also studying 

predatio n by crabs on juve nile 
bay callop . She i continuing 
her research on the ro le of 

elgra s in provid ing a nUl" ery 
habitat for bay scallo ps, and has 
fo und tha t above-botto m 

.... Recin:ulating seawater 
system used to conduct 
short-term expemnents on 
scallop and crab behavior 
under controlled light and 
temperature conditions. 
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attachment to eelgrass blades 
offers post-settlement scallops 
effective, though only partial, 
protection from several com
mon crab species. 

Mud crabs 
(Dyspanopeus sayi) were 
identified as the dominant 
predator of juvenile scallops in 
several Long Island 
embayments. Bricelj and her 
students thus continue to study 
this species' foraging behavior 
and ecology in eelgrass mead
ows. These studies will help 
them learn what the optimal 
requirements are for the 
success of scallop reseeding 
programs, both in Long I land 
bays and in several other East 
Coast states. 

David Conover 
bluefish recruitment 
Conover and his 

students continue to concen
trate on a bluefish (Pomatomus 
saltatrix) recruitment program 
which he established in 1985. 
Focusing on recruitment into 
Great South Bay, Long Island, 
they have found that young 
bluefish migrate from offshore 
to inshore estuarine waters, 
and at the same time, their diet 
shifts from zooplankton to fish. 
After recruitment, the young 
bluefish grow extremely rapidly 
and continue feed ing on the 
young of oth er fishes. Their 
abundance thus directly affects 
the abundance and 
recruitment of other estuarine 
species. His research group is 
now focusing attention on the 
impact of bluefish predation 
on young anadromous fishes in 
the Hudson River. 

evolution of sex 
ratio and somatic 
growth rate 
Conover has been the 

first to provide answers to the 
question that has concerned 
scientists for many years: Why 
do so many species have 
balanced (one female to every 
male) sex ratios? He reared 
five populations of Atlantic 
silverside at different tempera
ture extremes over many 
generations. Since the 
silverside's sex is determined by 
the temperature experienced 
by the larvae, the experiment 
should have yielded a skewed 
sex ratio, with mostly females at 
one temperature and mostly 
males at another. To the 
contrary, whichever sex was in 
the minority invariably in
creased until a balanced sex 
ratio was once again estab
lished. These unique experi
mental results appeared in 
Science and Scientific American. 

.A. Juvenile bluefish 

Conover's work on 
silversides has also provided tlle 
first insight into how growth 
rate evolves. He has shown that 
the shorter the length of tlle 
growing season at different 
latitudes, the larger the capac
ity for growth in the fi h living 
in those latitudes. For ex
ample, fish living at high 
latitudes with a short growing 
season have the genetic 
capacity to grow much faster 
than do populations of the 
same species living at lower 
latitudes. 

He is now testing for 
genetic variation in the growth 
rate of striped bass from 
different latitudes. The e 
results will have important 
implications for choosing 
natural stock with high growth 
rates to be used in aquaculture. 



J. L. McHugh 
Tesow'ce management 
policies 
Professor Emeritus 

J.L. McHugh continues to 
contribute important ideas to 
marine fisheries and 
shellfisheries. In the past he has 
served on a variety of resource 
management commissions, 
including the International 
Whaling Commission, of which 
he was chairman until he 
resigned. He also served on the 
Inter-American Tropical Tuna 
Commis ion, the Mid-Atlantic 
Fishery Management Council, 
and many others. 

In his writings on various 
fisheries topics, he has taken a 
balanced approach, being critical 
of scientists as well as managers. 
He published a lead article in 
BioScience, which took scientists to 
task for extremely poor handling 
of Ii ter::ttil re ,it::ttions in 

pubiished papers. i ie also has 
published reviews of several 
books on oceanography and 
fisheries: "The Ocean : A Book 
of Questions and Answers;" 
"Poisoners of the Seas;" and 
"The Providen t Sea." 

McHugh published a 
paper in Ocean Development and 
International Law, criticizing the 
Magnuson Act for failing to 
adequately manage fi herie all 
around the United States. The 
Magnuson Act was established in 
1976 to restrict fishing rights off 
our nation's coast to U.S. citizens, 
to the exclusion of foreign 
countries, in a zone up to 200 
miles from U .. hores. De pite 
thiS, most ot the U.S. llshenes 
have declined, probably as a 
result of poor regional or local 
management. He cited Alaska as 

probably the only state in the 
counu), which has shown some 
success in managing its fisheries. 

Eric Schultz 
Tepmductive timing 
and recruitment 
In the last six years, Eric 

Schultz has concentrated on the 
ultimate determinants of 
reproductive timing in marine 
fishes. Surprisingly little is 
known about the ecological and 
evolutionary influences on 
seasonal timing of breeding. Do 
adult energy reserves playa role 
in determining when an 
individual can breed? Are the 
prospects for offspring born 
early in the season better or 
worse than the prospects for 
those born late? 

Schultz h as sought to 
answer uch questions in a study 
of the d arf urfperch , a sm II 
IIve-beanng h h ot the 
California coast. In this study so 
far, he has determined that 
female energy stores play an 
important role in the timing of 
breeding, and that a good birth 
date for female offspring may be 
a bad date for male offspring. 
For example, females have the 
best chance of surviving if they 
are born in tlle middle of the 
season, but males (which arc 
1 om already mature) have the 
best overall chance of 
reproducing if they are born 
early. 

In his current appoint
ment as a Coa tal Marine 
Scholar at the Marine Science 
Research Center, he is collabo
rating with fisheries biologist 
Robert Cowen on studies of 
larval fish ecology and recruit-



ment processes. Schultz and 
Cowen are currently studying 
the recruitment of coral reef 
fish pecies to the Atlantic 
island of Bermuda. Despite its 
remote location, this island's 
coral reefs have many species 
in common with the Caribbean 
and the tropical Atlantic coast 
of the U.S. It is not known 
whether the planktonic coral 
reef fish larvae that settle to 
Bermuda's reefs were spawned 
elsewhere or whether they 
originated locally. 

Schultz and Cowen are 
attacking this problem by 
utilizing the daily age record in 
the otoliths (earstones) of 
juvenile fish captured on the 
reef. Using this age record, 
they will determine the length 
of the dispersive larval phase 
(to see if curren t-borne 
transport from mainland 
populations is likely) and tl1e 
timing of arrival to Bermuda 
(to see if episodes of 
recruitment correlate with 
large- or mid-scale hydro
graphic events that could 
suggest modes of transport) . 

Peter Woodhead 
fishes oj the 
Hudson estuary 
The lower Hudson

Raritan estuary system, includ
ing New York Harbor, contains 
a large and dynan1ic fish 
community, the subject of 
Peter Woodhead's research. 
He collected 35 fishery data 
sets between 1979 and 1989, 
each comprising samples taken 
through all, or most, of the 
annual cycle. He used liese 
data sets to characterize the 

spatial subdivision of the fish 
community in 15 reaches of the 
Hudson estuary, standardizing 
species abundances for sam
pling effort and performing 
pattern analysis to expose 
groupings in the reach 
samples. 

Woodhead found 
tl1ree groups: one in Manhat
tan and Palisades reaches, one 
in the Hackensack River, and a 
large group in the lower 
reaches, including Lower and 
Upper Bays, jamaica Bay, 
Raritan Bay and Raritan River, 
Arthur Kill, ewark Bay, and 
the East River. The latter 
group may be subdivided into 
fish communities living in 
higher and lower salinity 
reaches. 

Woodhead found that 
the group of samples from 
Hackensack River was most 
different from the two other 

[. [ 

groups. This differentiation 
increased with distance up the 
Hackensack River, and may be 
related to environmental stress 
from pollution. 

Light photomicrograph (using both 
ultraviolet and visible light) oj fish 
otoliths (earbones) magnified 400 
X (scale bars = 0.05mm). BTight 
bands (rnaTked x) aTe fluorescent 
under u. v. light, acheived fry 
immersing the fish in 
oxytetracycline. The number of 
narrow lines after the bands 
correspond to the number oj days 
the fish suroived after 
oxytetracycline treatment, 
representing a daily age record. 
Photo A: fish captured in the field 
(at y) and kept in an aquarium, 
inhibiting its growth. Photo B: 
fish lagged with oxytetracycline in 
the field, released back into the 
wild, and later recaptured. 
T 
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Topographic features 
of sea and lake 
bottoms created by the 
force of currents 
flowing over muddy 
sediment. 



geological oceanography 

With the addition of 
new faculty members, the 
geological oceanography 
program at MSRC has 
expanded its investigation of 
sedimentary processes in the 
coastal ocean. These processes 
are being examined in coastal 
environments stretching from 
shallow to deep water, and 
located both in New York State 
and at distant points of the 
globe. In this way our faculty 
and students can develop a full 
understanding of coastal 
processes and build a world
class research program at Stony 
Brook. At the same time we 
have maintained research 
efforts in the coastal waters of 
New York State, as well as 
increased understanding of 
these waters. 

The geological 
oceanographers tackle 
problems in estuarine waters of 
Long Island Sound and New 
York Harbor as part of several 
environmental studies to 
improve the quality of local 
waters. Other studies have a 
focus on sedimentation in the 
Great Lakes, which serve as 
good laboratories for 
developing technological tools 
to investigate the relatively 
deep portions of continental 
margins. 

Other ongoing 
research involves studies of 
beach sediments and 
groundwater in the closest 
possible oceanic setting to 
MSRC, along the south shore 
of Long Island) and studies in 
the most distant possible 
setting-an investigation of 
glacial-marine sedimentation in 
the Ross Sea of the Antarctic 

and an investigation of 
sedimentation on the 
con tinen tal shelf at the mouth 
of the Amazon River. 

Research Programs 

Henry Bokuniewicz 
suspended sediment 
dispersion 
Field investigations in 

Long Island Sound under the 
EPA's National Estuaries 
Program-Long Island Sound 
Study have ended, and H enry 
Bokuniewicz and his colleagues 
are integrating these results 
into a regional database. The 
database will be used to analyze 
and synthesize the Sound Study 
field data. 

The researchers have 
prepared maps and reports 
showing temporal and spatial 
patterns of water density, 
dissolved oxygen concentra
tions, and suspended sediment 
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An important emphasis at MSRC is 
the transport of sediment across the 
shoreline. The study of ripples and 
dunes, both on land and on the sea 
floor, is critical to this research. 
T 

distributions in Long Island 
Sound. Ultimately the 
database will also include 
observations from the New 
York Bight, where Bokuniewicz 
is working to develop a system 
for use with a Geographic 
Information System (GIS) for 
the selection and management 
of ocean disposal sites. 

Bokuniewicz's research 
has also involved developing 
methods for estimating the 
degree of sediment dispersion 
at different sites, based on such 
parameters as wave and current 
energy, grain size, cohesiveness 
of bottom sediment and 
evidence of bed/arms. In 
conjunction with this effort, he 
was a co-convener of an 
in ternational workshop in 
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Cohesive sediment
Fine-grained 
sediments. 

Submarine fans
Large areas of thick 
ediment, deposited in 

an array like a fan, 
where rivers empty 
into the deep ocean. 

Belgium in 1990 on fine
grained sediments and, as an 
outcome, has been 
investigating comparative 
techniques for various 
estimates of resuspension rates. 

In light of this 
research, Bokuniewicz has 
begun to re-examine the 
resuspension and transport of 
fine-grained sediment in the 
Hudson River and New York 
Harbor. New understanding of 
the e processes will lend to 
better control of the pollution 
problems that plague coastal 
waters. 

Bokuniewicz has 
continued work on monitoring 
the behavior of Long Island 's 
beaches. With 13 years of data 
at East Hampton, he now has 
the longest active profiling 
program in the U.S. As part of 
this work, he is assisting the 
st"tf' in of'vf'lopin g a 
compr nensive program to 

monitor shore erosion on New 
York's coast. 

Bokuniewicz is also 
exploring a relatively new 
aspect of coastal geology-the 
coupli ng of watersheds to the 
coastal ocean. This re earch 
on the interaction of fresh and 
saline ground water at the 
shoreline has important 
implication. Pollutant in our 
aquifers can also seep into 
adj acent bays and estuaries; 
thu , there is an increasing 
realization of the importance 
of groundwater flows on the 
quality of the coastal ocean. 

As a member of the 
InternatIonal CommIttee lor 
Exploration of the Sea's 
offshore mining comm ittee, 
Bokuniewicz has contributed to 

an international code of 
practices and a cooperative 
research report on mining of 
sand and gravel. Some of this 
work has been applied to an 
investigation of the physical 
impacts-changes in 
circulation, sedimentation, and 
hore erosion-associated with 

mining and in New York 
Harbor. 

Roger Flood 
bedforms and 
submarine fans 
Roger Flood is 

presently studying 
sedimentation in several 
marine and freshwater 
environments. His current 
research interests focus on 
processes in active sed imentary 
environments, including the 
deep sea, continental margins, 
large lakes, and estuaries . 
These studies help to 

sediment interactions that 
cause and maintain bedforms 
in cohesive sediments, a well a 
potential bedform-animal 
interactions. 

Flood has conducted 
bedform studies along the U.S. 
continental margin, in the 
Argentine Basin, in Lakes 
Superior and Ontario, and in 
the Hudson River. Bedforms 
created by fluid flow can be 
used to understand both local 
and regional sediment 
transport and long-term 
depositional patterns, as well as 
give insights into long-term 
contaminant fate and disp rsal. 
RLL Ill1y, h add hi" ;,luJ lit;, 

have been studying the 
structure and development of 
submarine fans on the 



continental margin. These 
major sediment bodies contain 
much of the sediment eroded 
from continents during sea
level lowstands. Their intensive 
geophysical and 
sedimentological tudie have 
revealed some of the 
complexity of these ystem and 
helped to clarify processes 
responsible for fan 
development. 

To provide new 
insight into sedimentary 
processes, Flood uses an array 
of high-resolution method, 
including geophysical 
techniques (side-scan sonar, 
seismic profiling, shear-wave 

... Roger Flood 

analysis, and bathymetry); 
photography; submersible and 
diver ampling; and ediment 
analysis. 

Charles Nittrouer 
sediments at the mouth 
oj the A rnazon 
As Chuck ittrouer ha 

been finishing field and lab 
work in the Yellow Sea, he has 
accelerated work on two other 
diverse continental margins. A 
Multidisciplinary Amazon Shelf 
Sediment Study (AmasSeds) 
has included a series of four 
crui es, each about two months 
in duration, to the continental 
shelf near the mouth of the 
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Amazon. This work has been 
done in conjunction with other 
US and Brazi lian scienti ts, as 
we ll as with MSRC geochemists 
and biologist. 

ittrouer's portion of 
the research has been to 
understand how the active 
physical, biological, and 
chemical processes are being 
recorded in shelf strata. This 
has included the exan1ination 
of strata on the scales of 
microns to tens of meters 
through coring and seismic 
profiling. He has examined 
sedimentary characteristics 
such as particle size and 
structure, along with rates of 
sedimentary processes, such as 
accumulation and mixing. 

Ross Sea sedirnents 
ittrouer has been 

involved in another 
in terdisci pi inary program 
underway in the Ross Sea of the 
Antarctic continent. The 
glacial-marine sediments 
accumulating in the Ross Sea 
are a complex mixture of 
material derived from the 
Antarctic continent 
(lithogenic) and particles 
formed by biological processes 
in the ocean (biogenic), and 
the origin of these materials is 
poorly understood. 

The research program 
involves cruises during everal 
austral summers to examine 
the cycling of biogenic 
material , such as silicon and 
carbon, by biological and 
chemical processes and the fate 
of glacially supplied sediment. 
Interacting with other 
scientists, who are focused on 
processes of biological 
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productivity and chemical 
uptake and dissolution, 
Niw"ouer's part in the study is 
to exam ine the transport of 
particulates through the water 
column and their accumulation 
in the seabed. 

JimRine 
sediments at the mouth 
oj the Amazon River 
Jim Rine 's re earch 

effort during 1990 primarily 
centered on examination of 
ed iment disper ai, 

accumulation, and erosion 
near the mouth of the Amazon 
River as part of the AmasSeds 
Project (A Multidisciplinary 
Amazon Shelf Sediment 
Study) . 

In connection with this 
project, he has performed 
months of field and laboratory 
work, both in Brazil and at 
MSRC. In addition to this 
re earch , Rine wa involved in 
logi tic admini tration and 
coordination of the Ama Seds 
group at MSRC and the more 
than a dozen other Un ited 
States, Canadian, and Brazilian 
universities involved. 

Pr liminary new 
findings from the research 
point towards spatial (greater 
than ki lometer-scale) and 
temporal (greater than 
seasonal to decade scale) 
.variabili ty in sediment 
accumulation on the Amazon 
shelf near the river mouth. 

J. R. Schubel 
coastal sedimentation 
processes and problems 
The Dean and Director 

of the Marine Sciences 
Research Center continues to 
be active at the state, national , 
and in ternational levels in 
identifying priority areas for 
research on coastal 

dim ntation process sand 
problems. Over the past two 
years, he has been a member of 
the Governor's Task Force on 
Coastal Resources, the National 
Re earch Council's Committee 
on the Coastal Ocean, and th e 

ational Research Council's 
Marine Board. 

Schubel is currently 
involved in the design of a 
large international, 
multidisciplinary study of the 
environmental effects of 
development of the Chang
Jiang (Yangtze) River in China. 
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Diagenetic 
processes-Processes 
that are subj ect to any 
modification in a 
sediment between the 
times of its deposition 
and its 
metamorphism. 

Anoxic-Without 
oxygen. 

Pore water-Water 
that fills the small 
holes, or pores, 
between sediment 
particles. 
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chemical oceanography 
Re earch in chem ical 

oceanography at M RC focuses 
on geochem i try, the study of 
cycles of elements in the ocean, 
uch as carbon , nitrogen , and 

iron. Under tanding the 
proces es that con trol the fate 
of important chemical 
elements requires an 
interdisciplinary approach, 
since they are influenced by 
physical, geological, and 
biological processes. 

Marine geochemists at 
MSRC investigate chemical 
processes in both the water 
column and the sediments, and 
thus, frequently interact with 
scientists from other field to 
better under tand the e 
systems. For example, benthic 
organisms can change the 
chemistry of the sediments 
during their daily feeding and 
burrowing activities. 
Collaboration with benthic 
ecologists can, therefore, aid in 
investigations of how organisms 
living on the sea floor can 
influence elemental cycles. 
The knowledge that a benthic 
ecologist has about the e 
activities may help to explain 
data collected by chemical 
analyses. 

MSRC chemical 
oceanographer have active 
field program in a number of 
coastal area, locally in Flax 
Pond on Long Island's 
northern shore and Long 
Island Sound, and nationally in 
Florida, Georgia, and 
Washington. International 
program are ba ed in the 
productive coastal Peru 
upwelling area and the Amazon 
River delta. Several facu lty 
member al 0 inve tigate 

geochem ical proce ses in the 
open ocean from crui e sh ips 
belonging to the national fleet 
of oceanograph ic ves el . 

research programs 

Robert Aller 
diagenetic processes 
Many reactions that 

occur in sediments soon after 
they are deposited are related 
to the decomposition of 
organic matter, uch a 
decaying plankton , which drift 
down to the ocean floor. The 
continuing decomposition on 
the surface of the sediments 
control redox (reduction
oxidation) reaction, which in 
turn, controls the cycl ing of 
many metals. 

Redox reactions are 
most intense and rapid in the 
upper meter of 
marine sediment, and 
especially in the 
upper 10 centimeter. 
The chemical, 
biological and 
physical changes that 
occur when ediments 
are first being formed 
at the surface of the 
sea floor-early 
diagenetic 
proces es-are the 
re earch intere t of 
Bob Aller. 

Many metals 
in the ocean, along 
with organic matter, 
typicaJly are attached 
to particle . When 
buried with the 
particle , oxygen in 
the urrounding 
sediment environment 
is used up a the 
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organ ic material is 
decomposed by ba teria. The 
oxidation state of certain 
metal like iron and mangane e 
is then changed from an 
oxidized tate to a reduced 
one, and they become soluble , 
dissolving in the sea water. 

Eventually, these 
dissolved metals wil1 react with 
other compounds. For 
example, iron will react with 
sulfides present in anoxic pore 
water to form iron sulfides. 
Thus, one class of min ral is 
driven by organic 
decomposition to form another 
clas , and the characteristic of 
the differen t classe determines 
what metals will be buried with 
particles and what will be 

Robert Aller (R) with graduate 
tudent Mark Greene . ... 
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Trace metals-Metals 
present in minute 
quantities, generally 
less than one 
milligram per liter of 
water. 

Anaerobic 
metabolism-A type of 
metabolism 
in which organic 
compounds are 
broken down and 
energy released 
without the intake of 
atmospheric oxygen. 

Radionuclides-A 
contraction of 
"radioactive 
nuclide"-a particular 
type of atom having 
characteristic chemical 
properties, but which 
is unstable and 
spontaneou ly changes 
into ;cl11other ::ltom hy 
the phenomenon of 
radioactive decay. 
Carbon 14 is a 
radionuclide of 
Carbon 

dissolved. Understanding 
diagenetic processes can help 
to answer such questions as, 
Where will a trace metal go and 
how fast? What are the various 
mineral phases and how fast 
does the trace metal change 
from one to the other? 

It is in the zone where 
diagenetic proces es occur that 
most benthic organisms live 
and interact with sediment 
and where exchange of 
material between sedimen t and 
overlying water is largely 
determined. Aller is 
investigating how benthic 
animals influence these 
processes. The results show 
that fauna transport material 
from zones where oxygen is 
present to where it is absent 
and speed up and change the 
relative rates of reactions
much like earthworms move, 
mix <tno <titer garcien ~oil 

Aiier is CUlT ntly 
studying selected aspects of 
sediment diagenesi and 
exchange rates of dissolved 
material across the sediment
water in terface in coastal and 
deep sea marine areas, 
including South Carolina, 
Georgia, Florida Bay, the 
Amazon shelf, and the Panama 
Basin. Each region has its own, 
distinct geological 
environment. 

A mazon shelf study 
Aller- is studying the 

Amazon shelf as part of the 
multidisciplinary AmasSed 
project at the mouth of the 
Amazon Kiver in Brazil. Along 
with biological oceanographer 
Josephine Aller, geological 
oceanographer Charles 

Nittrouer, and researchers 
from other Brazilian and U.S. 
universities, Aller is finishing 
studies on cycles of e lements 
and large-scale diagenetic 
patterns on the Amazon shelf. 
These scien tists are especially 
interested in the reactions of 
highly weathered, lateritic, 
(iron oxide-rich and 
aluminum-oxide rich) soil 
debris during burial in the 
marine environment. 

Iron oxides are 
recycled during intense 
physical reworking of shelf 
sediments in the course of 
weathering. During this 
process, iron-based anaerobic 
metabolism dominates much of 
the chemical properties of 
Amazon shelf muds. Most 
other shelf sediments of 
comparable organ ic matter 
content off temperate coasts 
are oomin<tteo hy ~111f\lr-ha~ed 

ana robic metaboiism ben ath 
the surface oxidized zone 
(about one centimeter). 

Kirk Cochran 
natural radionuclides 
Kirk Cochran, 

Research Scientist David 
Hirschberg, and colleagues 
from Woods Hole 
Oceanographic Institution 
participated in the initialJoint 
Global Ocean Flux Study 
(JGOFS) cruises, carried out in 
1989 in the ortheast Atlan tic. 
JGOFS has as its general goal 
an increased understanding of 
the ways dissolved carbon is 
extracted from sea water by 
plants and cycled through the 
oceanic food web. The goal of 
the initial study-the North 



Atlantic Bloom Experiment
was to observe the development 
of the spring phytoplankton 
bloom at sea. 

The naturally 
occurring isotopes of thorium 
associate strongly with particles 
as does Pb-210. These 
radionuclides can thus be used 
as tracers for the fate of 
particles and associated carbon. 
Cochran and Hirschberg are 
using naturally occurring 
isotopes of thorium to 
determine the rate at which 
particles and associated carbon 
sink out of the surface oceans. 

The method is 
independent of other methods, 
such as ediment traps, for 
mea uring these fluxes. The 
next phase ofJGOFS will 
involve a series of cruises in the 
equatorial Pacific in 1992. 

Cochran and his 
research group also are 
interested in the fate of 
particle-associated 
contaminants in coastal waters 
and are using natural 
radionuclides as tracers for 
particles in estuaries such as 
Long Island Sound. One of 
the key questions regarding 
contaminant input to estuaries 
i ' the relative importance of 
the atmosphere as a pathway by 
which contaminants are added 
to coastal waters. Cochran, 
Hirschberg, and graduate 
studentJing Wang are using 
salt marsh deposits to 
determine the atmospheric 
flux of trace metals to Long 
Island Sound. 

Because the marshes 
sampled are exposed to the 
aunosphere most of the time, 

I. I 
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they receive principally the 
atmospheric flux of metals. 
Comparing the distribution of a 
radioactive form of lead, 210 
Pb, with stable lead in salt 
marshes and Long Island 
Sound sediments, Cochran and 
coworkers can determine the 
chronology of metal input, as 
well as the total amount of 
metal in the deposits. Results 
suggest that much of the lead 
found in Sound sediments has 
been added from the 
atmosphere. 

Cochran and 
Postdoctoral Research Associate 
Chri tina Barnes are using 
geochemical tracers to study the 
fate of particles (and associated 
carbon) within an Arctic shelf
slope environment. This work 
is part of a multidisciplinary 
study of the Northeast Water 
(NEW) Polynya, a region of 
reduced ice cover, which recurs 
over the northeast continental 
shelf of Greenland each spring 
and summer. 

One goal of the project 
is to define the role the polynya 
plays in modifying and 
enhancing organic carbon 
fluxes to shelf-slope sy terns in 
the Arctic. In July and August 
1992, Cochran and Barnes will 
collect samples and use thorium 
and Pb-210 particle tracers to 
estimate carbon fluxes within 
the NEW Polynya and to 
evaluate the importance of the 
polynya as a sink for particle
associated chemical species. 
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Methanogellesis-The 
production of 
methane by bacteria. 

Marie de Angelis 
melhane flux in rivers 
and esluaries 
Coastal Marine cholar 

Mari de Ang lis is interested 
primarily in the production 
and consumption of reduced 
trace gase in aquatic 
environment. One such gas i 
methane, a greenhous ga 
tbat play · an important role in 
controlling the earth's climate. 

De Angelis is currently 
working with MSRC' Mary 
Scranton on the methane 
budget of the Hudson River 
and e tuary. In addition to 
surveying methane 
concentrations along the 
length of the river from Albany 
to Manhattan, they are 
exam ining the role of 
microbially mediated methane 
oxidation in controlling the 
levels of methane dissolved in 
the river throup;hout the year. 
Th\...y ba\\... fUUI1J thai. 1l1~LJ uL~dl 

methane oxidation is 
responsible [or removing up to 
70% of the methane in the 
river during the ummer 
months, while the wind-driven 
flux of methane from the water 
to the atmosphere i more 
important in the winter. 

The high level of 
methane oxidation activity in 
rivers makes them ideal systems 
in which to study the 
environmental parameters that 
con trol the loss of methane via 
microbial oxidation. This 
knowledge can be applied to 

other aquatic ecosy tems such 
a wetlands, which supply large 
,1I11OUIllS uf llleLhane to the 
atmosphere. 

De Ange li s is 
investigating the effects of 

temperature, salt, turbidity, 
particles, and nutrients on 
aquatic microbial methane 
oxidation. One re ult of thi 
r search is that salt and certain 
nitrogen nutrients are major 
inhibitors of methane 
oxidation. This sugge ts that 
major anthropogenic sources 
of methane to aquatic systems 
- sewage treatment plants, for 
example- would best be 
located in fre hwater portions 
of river rather than in brackish 
or saline estuaries. 

De Angelis, in 
collaboration with chemical 
oceanograph r Cindy Lee, i 
al 0 examining microbial 
methane production by 
zooplankton in coastal and 
upper oceanic waters. Large, 
unexplained maxima in 
methane in the upper 100 
meters of the water column 
h 'e beel . ttributed to 
anaerobIC methanogenic or 
methane-producing bacteria in 
the guts of mall marine 
invertebra tes su ch as cope pods. 

De Ange li s and Lee 
have demonstrated methane 
production by a large copepod 
collected from Long Island 
Sound and are currently 
investigating methanogenesis 
assoc iated with other 
zooplankton, as w 11 as th 

ffe t of different types of 
algal food on this proce . 
Different algae are known to 
produce a wide variety of 
potential precursors of 
methane, uch as di- and 
trimethylamine and 
dimethylsulfid . By measuring 
production of these 
compounds by specific algae 
and correlating methane 



production by zooplankton 
which are fed these algae, de 
Angelis and Lee hope to 
determine the major 
precursors of melhane in the 
upper water column. 

Cindy Lee 
sinking organic matter 
Cindy Lee and her 

students are investigating the 
production and fate of organic 
compounds in the ocean. They 
are interested in following 
these compound from the 
time of their formation by 
microscopic plants in the 
surface waters of the ocean
where light can penetrate and 
photosynthesis occurs-to their 
eventual demise or "storage" 
deeper in the water column or 
in sea bottom sediments. 

As part of the 
international Joint Global 
Ocean Flux Study (lGOFS) , 
Lee and her research group are 
investigating the transport of 
organic compounds on 
particles that sink to the floor 
of the sea. Large, rapidly 
sinking particles are 
responsible for transporting 
most of the material that 
reache the ocean bottom. The 
researchers collect these large 
particles in sediment traps
suspended containers of 
various size and at various 
depths in the ocean. 

Use of these traps to 
properly measure the flux of 
sinking material has stirred 
considerable con troversy within 
the oceanographic community. 
Several methodological 
questions remain to be 
answered, and Lee's group 
hopes to unravel this 

controversy by examining how 
well the traps collect the 
sinking particles and if the 
organic compounds are 
degraded in the trap before or 
after collection. 

Lee's research is also 
seeking to answer a number of 
important questions related to 
the sinking particles: How 
much of the organic matter 
produced in surface waters 
reaches the sea floor and how 
much is decomposed by 
organisms in the water 
column? What is the food 
value of the organic material 
reaching the sea floor? Is this 
material nutritious for animals 
living there , or is it degraded or 
resistant to further 
degradation, with little 
nutritional value when it arrives 
at the bottom? 

I, I 

..... Cindy Lee 
(L.) with 
graduate 
student 
Ningli Zhu. 

A major process 
affecting the distribution of 
organic compound in the 
ocean is adsorption-uptake 
onto particle surfaces. 
Whether or not a compound is 
strongly adsorbed determines 
whether it will prefer the 
dissolved or particulate state. 

Since very little is 
presently known about the 
adsorptive properties of organic 
compounds in the oceans, Lee 
is currently investigating the 
partitioning of these 
compounds between the 
dissolved and particulate phases 
and how adsorption affects the 
biological degradability of the 
compounds. In some cases, the 
ad orption of a compound onto 
a particle may help preserve it 
on its way through the water 
column to the sediments. 
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Labile-Having the 
tendency to undergo 
displacement in 
position or change in 
nature, form, or 
composition; unstable. 

Anoxic-Without 
oxygen. 

James Mackin 
computer aided 
re eaTch 
As an outgrowth of the 

Long Island Sound Study, Jim 
Mackin has developed a 
computer program wh ich 
permit chemical 
oceanographic data to be 
entered on a preadsheet in the 
fi eld or laboratory and 
displayed on a map of the area 
being studi d . 

Mackin is also 
developing computer graphics 
which will be used in a series of 
videos about Long Island 
Sound that will be produced 
jointly by film makers John 
Stevens and Elizabeth Irwin 
and tl1e Marine Sciences 
Research Cen te r. He has also 
been developing animated 
computer images as 
education al a id for teaching 
undergraduate oceanography 
, o~~ .::s,..!). 

Mary Scranton 
methane and 
hydrogen gas 
Mal), Scranton' 

re earch group is studying the 
biog 0 hem i al cycl ing of a 
number of chemical species, 
including methane, hydrogen , 
fatty acids and low molecular 
weight amine:.. Methane i:. all 

important greenhouse ga 
whose concentration in the 
atmosphere is in creasing with 
time. Since metl1ane 
concentration increases may 
contribute to global warming, it 
i imp rt:lI1t t underst:,md 
ource and removal proce es 

of the gas. 

Hydrogen, fatty acids, 
and methylamines are 
important decomposition 
product of organ ic matter, 
and tl1eir cycling-their 
movement among the 
atmosphere, water column , 
biota, and ediments-is 
important to living organism. 
To date almo t nothing is 
known about patterns of 
cycl ing or distribution in the 
water column of the e 
chemical species. 

Her group is currently 
working on two projects, the 
first of which is a study of 
methane geochemistry in the 
Hud on River and e mary. 
Together with MSRC Coastal 
Marine Scholar Marie de 
Angelis, Scranton i interested 
in determining the processes 
that control methane 
concentrations in the Hudson. 

Pre iOll~ workprs found 
that methane concentrations 
were generally higher in 
narrow portions of the river 
than in wider sections and were 
generally higher during winter 
months than in summer (even 
though biological activity is 
lower in winter). They 
peculated that the dominant 

control on methane 
distributions was dissolution of 
bubbles ri sing from the 
. ed im ent. . 

Scranton and 
de Angelis are extending this 
previous work to include a 
survey of methane distributions 
from the Battery in lower 
Manhattan up the Hudson 
River to Albany, together with 
measurements of methane 
oxidation rates and a ir-river 
gas (luxes. 



These data have led 
them to conclude that the 
higher river concenu-ations 
i J1 win ter are caused by 
dramatically lowered methane 
loss rates. In winter, methane 
loss from the river is conu-olled 
by gas loss to the atmosphere, 
and bacterial removal is very 
slow. In summer, methane 
oxidation by bacteria is very 
rapid in most of the river, and 
measured oxidation rates are 
among the fastest ever seen 
in nature. 

Methane concentrations 
in the river in 1991 were a 
factor of three or more lower 
than in 1975, perhaps 
representing a reduction in 
sewage effluent discharged to 
the river over 
this period. 

Scranton's second 
major research program, a 
collaborative effort with 
scientists from University of 
Rhode Island, is a study of the 
cycling of a number of labile 
compounds (including 
methane, hydrogen, acetate, 
and low molecular weight 
amines) in the waters of a 
permanently anoxic basin (the 
Pettaquamscutt River estuary). 
The study site is an extremely 
productive system and is 
characterized by abundant 
populations of bacteria wi th a 
variety of different modes of 
metabolism, many of which are 
present only in relatively 
restricted depth zones. 

In the anoxic portions 
of the water column, methane 
concentrations vary daily by a 
factor of two, with higher 
concenu-ations occurring at 
night. These variations may be 

caused by variations in 
methane oxidation rate within 
the anoxic zone, possibly 
coupled with photosynthetic 
oxygen production. If this 
hypothesis is correct, the study 
will have im portant 
implications for understanding 
oxidation processes in similar 
systems. 

Scranton and her 
students are also measuring 
concenu-ations and cycling 
rates of hydrogen, fatty acids 
(especially acetate), and 
methylamines in the oxic and 

I, I 

anoxic zones of the 
Pettaquamscutt system in 
Rhode Island. Since there has 
been much debate in the 
literature over whether organic 
decomposition is inu-insically 
slow in the absence of oxygen, 
they are trying to determine 
whether oxidation rate 
constants are significantly 
different in oxic and anoxic 
zones and whether any 
variations are coupled to 
variations in specific bacterial 
populations. 

T Mary Scranton 
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Fronts-The dividing 
surface between two 
dissimilar water 
masses; a boundary 
surface or tran ition 
zone. 
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DECOMPOSERS 
(BACTERIA & 

ZOOPLANKTON) 

The oceanic carbon cycle. 
Phytoplankton fix CO

2 
into organic 

(carbon-containing) comjJounds 
during photosynthesis. The organic 
compounds are mainly recycled by 
bacteria and zooplankton in the 
euphotic zone (zone oj sun 
penetration) . But a jJortion oj these 
compounds escapes recycling and 
reaches the sea floor, most likely as 
part oj large, rapidly sinking 
particles. T 

1 
PARTICULATE 

MATTER 

SEDIMENT 



physical oceanography I. · 1 

The physical 
oceanographer's task is to 
identify, to investigate, and to 
describe the various forces of 
nature which drive and control 
the structure, motions, and 
mixing of the oceans, its coastal 
seas, and its estuaries. Their 
approach is to combine theory, 
observations, and numerical 
models to arrive at an 
understanding, albeit 
incomplete, of these oceanic 
processes. 

Physical oceanographic 
research at MSRC covers a wide 
spectrum of activities. Seven 
full-time faculty and two 
professors emeriti have 
interests in circulation and 
mixing in estuaries; the 
dynamics of flows in coastal sea 
straits; fine-scale mixing; fronts; 
water mass formation; global 
heat and salt balances; flow 
around islands; tides on the 
continental shelf; diffusion; 
and numerical modeling of a 
wide variety of estuarine, 
continental shelf, and oceanic 
processes. 

The most recent 
addition to the MSRC physical 
oceanography group is 
Kamazima Lwiza. A native of 
Tanzania, Lwiza received his 
Ph.D. from the University of 
Wales in 1991, where he 
worked on the applications of 
acoustic Doppler technology to 
the study of tidal mixing fron ts 
in the North Sea. He brings to 
MSRC a wealth of experience 
in the applications of this new 
technology. 

As new generations of 
sophisticated instruments 
become available, MSRC 
physical oceanographers adapt 
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these tools to design innovative 
experiments to gain new 
insights. Examples include the 
use of satellite remote sensing 
imagery, electromagnetic 
current meters, turbulence 
probes, and acoustic Doppler 
current profilers (ADCPs). 
"Smart" instruments, 
controlled by microchips and 
placed on the sea floor, record 
measurements according to a 
predetermined timetable, store 
the data in memory, release 
themselves at the end of the 
survey, pop to the surface, relay 
the data to satellite, and radio 
their position for pickup from 
a waiting ship. 

The staff of MSRC' s 
Ocean Instruments Facility 
works with the physical 
oceanographers to design, 
construct, calibrate, and 
operate these instruments. 
MSRC computing facilities 
provide fast computing tools 
for the oceanographers: a large 
VAX computer, part of a 
network of research computers 
at Stony Brook and around the 
world, the very fast SUN 
Sparkstation, and a large 

current's 
direction, 

represented by the angle of the stick, 
and its speed, represented by the 
length of the stick. The diagram 
shows a complex mixture of tidal 
and wind driven currents. 

number of personal computers 
in various configurations. 

Plans for the near 
future include the 
development of a remote 
sensing facility for the direct 
reception and processing of 
oceanographic data from 
weather satellites and the 
acquisition of a state-of-the-art 
high frequency broadband 
ADCP specifically designed for 
shallow water observations. . 

The physical 
ocean.ographers interact with 
other MSRC marine scientists 
informally and in 
interdisciplinary project 
collaborations. This provides a 
useful team approach towards 
unde(standing bow the 
physical environment 
influences and often controls 
other ocean processes, for 
example, biological production 
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Eddies-Circulati ng 
cells of water 
imbedded in ocean 
currents. Their size 
may range from small 
whirlpool a few 
meters across to large 
gyres several hundred 
kilometers in 
diameter. 

Geostrophic
Controlled by the 
rotation of the earth 
(the Coriolis effect); 
deep ocean curren ts 
and large eddies are 
often geostrophic. 

at various trophic levels, 
sediment transport, dispersion 
of contaminants, oxygen levels 
in stratified waters, 
atmosphere-ocean interaction, 
climate change, and dispersal 
of eggs and larvae of many 
marine organisms. 

research programs 

Malcolm Bowman 
dynarnics of oceanic 
flow around islands 
Ocean curren ts 

interact with obstacles in their 
path in a variety of ways. In the 
case of islands, for example, 
interactions depend on many 
factors, including the size and 
shape of the island, its 
proximity to the mainland, its 
latitude, whether or not it has a 
continental shelf, the speed of 
the current, tidal mixing near 
to shore. the stratification of 
LIte waLer COiUIIlII, alla whe[h r 

or not there are nearby 
seamounts or other islands that 
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impede and divert the 
upstream and downstream 
flows. 

In some encounters 
with steeply sloping islands 
lacking a continental shelf, the 
currents will sweep gracefully 
past the island with li ttle 
disturbance to the flow. In 
other situations, particularly for 
those islands that have broad, 
shallow continental shelves, 
eddies may form behind the 
island from frictional drag over 
the bottom. 

If the current is strong 
enough, these eddies will grow 
larger, eventually detaching 
themselves from the island, and 
will be entrained into the 
island wake and swept away. 
Others may become trapped 
behind the island and continue 
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to circulate until a major flow 
disturbance dislodges them , 
relea ing the eddies to drift 
away downstream. 

Malcolm Bowman is 
collaborating with MSRC 
fisheries biologist Robert 
Cowen in an international, 
interdisciplinary study of island 
wake effects near Barbados, 
West Indies. They are 
interested in learning how 
current patterns and eddies 
near the island control the 
dispersal of tropical fish eggs 
and larvae away from their 
natal reefs, and their 
subsequent recruitment as 
juveniles, one to three months 
later, back into the fringing 
reefs-movements on which 
their early life survival depends. 
Results from two cruises in 
April and May 1990 and 1991 
have hown that the flow field 
around Barbados is indeed rich 

" in eddies, which likely play an 
important role in the retention 
of larvae and juvenile fish near 
the island. 

Barbados was selected 
for its size and location . It is a 
small island, whose coastal seas 
may be efficiently studied with 
one ship. It is situated in the 
strong equatorial Guiana 
Current, which was expected to 
pin off eddies near the island . 

Barbados is located 
up tream of other islands in 
the Lesser Antilles chain. If the 
study island had been located 
downstream from other islands, 
the flow might have been 
disturbed, and the study island 
might have been inoculated 
with larvae from the upstream 
islands. Barbados also has an 
established marine research 

facility-the Bellairs Research 
Laboratory-which provides 
logistic support and scientific 
interaction. 

Bowman's work has 
shown that the eddies are 
geostrophic in nature, rather 
than frictional. Several nearby 
unnamed seamounts, which 
penetrate from the deep-sea 
floor up to a few hundred 
meters from the surface, also 
appear to have an influence on 
the way the currents approach 
and depart from the island. 

During the 1991 cruise 
an extensive low salinity plume 
front passed by the island. This 
surface spreading plume most 
likely had its origin in the 
Amazon River outflow, some 
2000 km distant. The passage 
of this front past Barbado may 
have had major ecological 
implication by weeping 
juveniles away from the island 
at a critical time when they 
were ready to recruit back to 
the reef. However, the plume 
is quite shallow (10-30 m), and 
only organisms in the upper 
water column would be 
affected. Bowman and his 
students are continuing to 
analyze the physics of the front 
and how important occasional 
frontal passages are to the local 
ocean environment. 

Kamazima Lwiza 
mapping sea bottom 
topography fly radar 
Science is supposed to 

pave the way for technology, 
but there are cases where the 
reverse is true. The technology 
used in the research conducted 
by Kamazima Lwiza, the newest 
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... Kamazima Lwiza 

faculty member of the physical 
oceanography group, is one of 
these cases. 

Early satellite images 
from ynthetic aperture radar 
(SAR) showed patterns in sea 
surface topography which 
correspond well with ocean 
floor features. The most 
spectacular scenes are those 
showing mid-oceanic ridges. 
Apart from submarine 
topographic features, the SAR 
also can detect small-scale 
oceanographic processes, for 
example, internal waves and 
oceanic fronts . 

Remote sensing 
scientists were intrigued by this 
phenomenon, but the theory 
behind it was not well 
understood. The scientists 
wanted to know how the radar 
captures the submarine 
topographic features. The 
imaging was difficult to 
quantify, since the scientists did 
not know whether the patterns 



Drogue-An 
instrument that 
measures water 
currents by drifting 
with the current. 

seen on the images 
corresponded to submarine 
features directly, or if they were 
just seeing "shadows." 

A theory based on the 
interaction of surface water 
waves and the underlying 
current has been proposed for 
coastal waters. When a current 
passes over a relief feature, for 
example, a sand bar, in order 
to maintain the same transport 
of water, the speed increases. 
The increase in speed is 
reflected at the surface by 
relaxing or compressing the 
waves depending on the 
direction of travel. The 
relaxation and compression of 
tl1e surface wave changes tl1e 
sea surface roughne s, which is 
the signature the radar 
measures. 

Currently, Lwiza is 
using a multi-sensor approach 
to te<;t th is theory in the North 
Sea near the coast of i ioiiand 
where the sea floor is 
characterized by sand waves of 
up to 4 m high . He is 
collaborating wim John 
Matthews from the School of 
Ocean Sciences at m e 
Un iversi ty College of North 
Wales in the United Kingdom 
and other scientists from 
Holland and Germany on the 
European Community's Marine 
Scie nce and Technology 
campaign called "Mapping of 
the ea Bottom Topography in 
a Multi-sensor Approach for 
Morphodynamic Studies." 

The experimental 
equipment ensemble con i ted 
01 a heltcopter-borne 
scatterometer (a type of radar); 
an aircraft-borne optical sensor 
to take sunglint images; a ship 

equipped with downward
looking sonars (to map me sea 
floor) and upward-looking 
sonars to map the sea surface; 
an acoustic Doppler current 
profiler (ADCP) to measure 
currents; a conductivity, 
temperature, and depm probe 
(CTD) assembly wim a 
fluorometer to measure me 
amount of chlorophyll; and a 
transmissometer to measure 
water turbidity. 

Under certain hydro
meteorological conditions, the 
researchers observed clear 
modulation of the surface 
current, which was related to 
sea bottom topographic 
features. Similar bottom
related changes ocurred in 
urface temperature, beam 

transmittance, fluorescence, 
and backscatter from the 
upward-looking sonar. Initial 
"n"lysis of the snnglint im"ges 
showed submarin features 
observed from ship 
measurements. The 
researchers are still processing 
radar data, but so far, the data 
from me campaign support the 
meory that sea bottom 
topography can be detected by 
surface features, including 
remote sensing. 

Akira Okubo 
chaos and fractals in 
oceanic dispersion 
Akira Okubo has been 

applying me meory of chaos to 
physical oceanography. Within 
the framework of this theory, 
he i inve tigating Lagrangian 
l..hdU~ , tl'dt j~, Ul.. dtliL. 

dispersion induced by chaos. 
This motion plays an important 
role in dispersing not only 



physical particles such as 
drogues but also eggs and 
larvae. 

Chaos arises from 
deterministic nonlinear 
processes with sufficient 
degrees of freedom and a large 
value of system param eters. 
Since oceanic motions are 
inherently nonlinear and three
dimensional, they are 
potentially capable of 
generating chaotic motion. 
Even if the oceanic motion is 
regular in the view of a fixed 
observer, the motion of 
particles embedded in the flow 
tends to be very complex and, 
in fact, chaotic. 

Another interesting 
manife tation of chaos is the 
fractal nature of the chaotic 
motion in the ocean. In this 
regard, Akira Okubo 
collaborated with former 

A Hartmut Peters 

MSRC student Brian 
Sanderson, an oceanographer 
with the Bureau of 
Meteorology, State of Victoria, 
Australia, to analyze the 
motions of clusters of drifters. 

They found that the 
fractal dimension of relative 
trajectories between a pair of 
drifters is 1.34, averaged over 
separation scales ranging from 
10 m to 4 km. However, the 
fractal dimension of particular 
pairs fluctuates over a wide 
range, from 1.12 to 1.59. 

This suggests the 
possible multifractal nature of 
diffusing particles in the sea. 
The observed mean fractal 
dimension of 1.34 is close to 
4/3, which uggests that 
Richardson's 4/ 3 power law of 
pair diffusivity might be 
reinterpreted in terms of 
fractal dimension. 

I I 

Hartmut Peters 
turbulent mixing 
Since his Ph.D. work, 

Hartmut Peters has been 
interested in oceanic processes 
of small scales, turbulent 
mixing, and internal waves. 
He is continuing to analyze 
ob ervations from the 
Equatorial Undercurrent of the 
Pacifi c, work that he began 
while a postdoctoral 
investigator at the University of 
Washington before joining the 
faculty at MSRC. 

Measurements with a 
spatial resolu tion of a 
centimeter allow a 
quantification of turbulent 
mixing. Thus, Peters can 
estimate vertical turbulent 
fluxes of momentum, heat, and 
nutrients. He is analyzing the 
role of mixing in the flow 
dynamics and in the 
e nvironment and is working 
towards an improved 
representation of mixing 
processes in numerical models 
of the tropical circulation. 

At MSRC, Peters has 
shifted his emphasis towards 
shallow waters, especially to 
estuaries, without changing the 
overall scientific goal. He is 
preparing field work in the 
Hudson estuary that will 
encompass measurements of 
the basic flow, using acoustic 
Doppler current profilers, as 
well as of the small-scale 
turbulent fluctuations, using 
high-resolution CTDs 
( conductivity-temperature
depth probes) and custom
designed fast-response velocity 
sensors. Imaging echo 
soundings make turbulent 
overturning as well as internal 



Haloc1ine-Region in 
the water column 
within which there is a 
rapid increase in 
salinity with depth. It 
is typically bounded 
above and below by 
mixed regions in 
which salinity changes 
slowly with depth. 

wave activity visible. The work 
will help to improve our 
understanding of the estuarine 
dynamics and the effect of the 
physical conditions on the 
environment. 

I n collaboration with 
Robert Wilson, Peters will 
directly compare numerical 
models that incorporate an 
advanced treatment of 
turbulent mixing ("second 
moment closure") with the 
turbulence observations in 
an attempt to advance 
capabili ties to real istically 
model estuarine flows. 

Dong-Ping Wang 
nu.mericalocean 
rnodeling 
Dong-PIng Wang has 

focused his numerical 
modeling efforts on internal 
tides. He is using a sophis-

model to predict the 
generation and propagation of 
internal tides in the Strait of 
Gibraltar. His study is 
complemented by a large 
databa e collected during the 
Gibraltar Experiment, a 
multinational field program in 
1985-1986. 

Large-amplitude 
internal tides dominate mixing 
and transport of salt and nuo"i
ents in the strait. Through a 
careful numerical model study, 
Wang is able to in tegrate the 
field data to address the impor
tant issue of material exchange 
between the Atlantic Ocean 
a llJ Ule rvleLiilel J dlledll Sed. 

Wang and his students 
also are exploring several novel 

. modeling ideas. In collab-

oration with MSRC marine 
biologist Darcy Lonsdale, Wang 
is modeling zooplankton 
population dynamics in several 
estuarine environments. The 
model which incorporates both 
biological and physical 
processes will be used to 
identifY the impacts of 
changing physical 
environments on zooplankton 
recruitment and life cycles. 

In collaboration with 
Yuefan Deng, a mathematician , 
Wang is experimenting with 
the massively parallel 
computing, a next-generation 
supercom puting environmen t. 
The advent of massively parallel 
computing will revolutionize 
the large-scale ocean modeling. 
Wang is studying the feasibility 
of adapting this exciting new 
technology to his ocean 
modeling. 

PeterWeyl 
environmental stability 
When working as a 

physicist in the chemistry 
department of a petroleum 
exploration research 
laboratory, Peter Weyl was 
asked to study what made some 
sedimentary rocks porous and 
permeable. He soon discovered 
that tllis was the wrong 
question since sed iments start 
out that way. Instead, he 
reasoned that one had to 
understand the mechanisms by 
which the porosity and 
permeability of sediments is 
reduced as they are converted 
III to sedllllentary rocks. StudIes 
of that question led to a theory 
of pressure solution and to 
pioneering investigations on 



Echo sounding image (200IiHz) ~ ~, •• , 
obtained going downstream through 

the Verrazano Nanows in Ihe 
Hudson estuary (from left to right on 

graph) during strong ebb tide on 
3/28/91. Darher portion oj graph is 

appTOximately 4 psu more saline than 
lighter par·t. Stationary bottom Jront 

(lower anow) is shown seaward oj the 
Verrazano NarTOws vridge (upper 

arrow), jJositioned to move upstream 
rapidly (to left in graph) on the 
incoming tide. This is the first 

evidence oj this phenomenon in a 
partially mixed estuary. 

the solubility of carbonate 
sediments. 

Today, the cau es of 
environmental change are 
receiving much attention, 
raising such questions as, Why 
have some life-forms become 
extinct? 

According to Weyl, 
however, we should be a king 
the more fundamental 
questions, How has the Earth's 
surface environment remained 
sufficiently stable in the past to 
permit continued evolution? 
How has the surface of our 
planet remained hospitable to 
life in spite of cosmic 
disturbances, a changing 
geography of land and sea, and 
changing biogeochemical 
interactions at the surface of 
our planet? Are the natural 
proce se adequate to continue 
to maintain stability, in spite of 
greatly enhanced human 
intervention resulting from 
mechanization? 

To formulate 
appropriate questions to study 
this problem, Professor Weyl is 

examining the wealth of 
oceanographic data about the 
world ocean that has recently 
become available in 
microcomputer format. By 
testing a variety of ideas against 
the accumulated data about the 
world ocean, he hopes to 
clarity some of the mechanisms 
by which the ocean has 
stabilized our environment. 

Robert Wilson 
estuarine 
hydrodynamics 
Estuaries are a part of 

the marine environment where 
there can be strong topogra
phic influences, very strong 
density gradients produced by 
the presence in estuaries of salt 
and fresh water, and very 
strong tidal forcing. This 
combination of factors 
conu"ibutes to a complex 
environment. The current 
research interests of Robert 
Wilson relate to observations 
and modeling of estuarine 
hydrodynamics and mixing. 

I I 

Observations in the 
Hud on estuary show that 
modulations in the semidiurnal 
tide, for example, lead to an 
abrupt breakdown in 
stratification from neap to 
spring tides, especially during 
high river flow. This neap
spring variability produces 
important changes in the 
structure of the outflow 
through the mouth of the 
estuary and the internal 
circulation within the estuary. 
This affects the transport of 
dissolved or suspended 
material , including plankton. 

Density structure at the 
mouth of the estuary changes 
significantly from the stratified 
neap tide conditions to the 
well-mixed spring tide 
conditions. In the former , 
there is a strong elevation in 
the halodine, and in the latter, 
an arrested bottom front is 
formed. Relaxation of these 
halocline configurations at the 
beginning of flood tide 
produces a bore intrusion in 
the former case and a bottom 

I~ 
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"Si" 

Turbidity maxirnum
Region of very high 
su pended solids 
concentration, which 
tend to be related to 
vertical mixing and 
the alt:water intrusion. 

Barotropic
Characterized by an 
atmospheric condition 
in which surfaces of 
equal pressure 
coincide with surfaces 
of equal density. 

gravity current in the latter. 
In 1991 , Wilson observed this 
arrested front for the first time, 
by using a 200 kHz echo 
sounder. 

His discovery provides 
insight into the mechanisms for 
saltwater intrusion up into the 
lower Hudson River. This is an 
important mechani m for 
resuspension and transport in 
the river of fine-grain sediment 
particles, including those with 
adsorbed contaminants, and 
for the establish men t of a 
turbidity maximum. Recen t 
observations have shown , in 
fact, that a relatively well 
defined turbidity maximum is 
located at approximately the 
upstream limit of gravity 
current intrusion. 

Sedimentation rates on 
the sides of the channel in the 
vicinity of the turbidity 
m;lximllm h;lV(" hf'en fOllno to 

be extr m iy high. Ongoing 
numerical simulations will 
facilitate an interpretation of 
field ob ervalions which Wilson 
is co\lecting in this study. He 
intends to elucidate the 
interac tion of barotropic and 
internal tides at the mouth of 
the estuary. 

In a related study, 
Wilson and hi tudents are 
now making obse rvation and 
simulations of th movement of 
particles in the gravity current 
flows described above . 
Specifically, they are looking in 
more detail at how the e strong 
internal flows resuspend and 
transport particle , including 
tll1e-grall1 sedIments. 1 hI 
involve both acoustic echo 
ounding imaging and acoustic 

current profiling. 
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Recmitment- The 
numb r of juvenile 
organisms arriving at a 
habitat where they will 
grow and live [or an 
extended period of 
time. 

Living Marine 
Resources Institute 

research programs 
UMRl faculty 

Robert Cerrato 
growth patterns and 
age oj bivalves 
Over the past several 

years, Bob Cerrato 's research 
has centered primarily on 
population studie using 
information from tructural 
and morphological features of 
bivalve shells. One of the e 
structural feature i 
microgrowth lines in the shell , 
which form in patterns 
depending on their physiology 
or environmental influences. 

Cerrato has been able 
to correlate patterns in the 
hell of the soft- hell clam 

(Mya arena'ria) with patterns in 
tides and seasons. He has also 

been investigating the 
microgrowth patterns in she ll s 
of larval and po tlarval hard 
clams and has analyzed deep
sea Vesicomyid clams, found at 
hydrothermal vents, for age
structure and growth. By using 
microgrowth lines in she lls 
taken from middens, Cerrato 
also has b en working with 
archaeologists to reconstruct 
shellfish seasonal harvesting 
pattern by prehistoric hunter
gatherers of Shel ter Island 
(between Long Island's orth 
Fork and South Fork). 

Cerrato continues 
studies of the population 
dynamics of two commercially 
important species - hard 
clams (Mercenaria mercenaria) 
and surf clams (Spisula 
solidissima). In the near future, 

he plans to 
examine more 
clo e ly the 
reiatlOnsh I p 
between bivalve 
shell 
mi crogrowth 
pattern and 
physiological 
rate processes in 
Mya armaria. 

~--.. g 
Q ... Robert Cerrato 



> Robert Cowen 
fish recruitment 
Robert Cowen's 

research group is presently 
working on three separate 
projects, each involving the 
biological and physical factors 
influencing recruitment of 
nearshore fish populations. 
Using a very integrated 
approach - concurrently 
studying the biology of the 
organisms, their larval 
distribution, and the physical 
oceanography - Cowen and 
his students are investigating 
the various mechanisms that 
coastal fish species use to 
return their larvae from the 
open sea to coastal and reef 
habitats. 

One project is focused 
on the oceanic transport of 
larval fish, particularly bluefish, 
within the Middle Atlantic 
Bight. The researchers are 
looking at both cross-shelf 
transport and larger scale 
processes involved in the 
transport of fish from south of 
Cape Hatteras into the local 
New York waters. 

Another project, a 
collaboration with MSRC 
physical oceanographer 
Malcolm Bowman, concerns 
the retention of larval fish in 
the lee of island , particularly 
Barbados. They are testing 
whether or not eddies are 
important in the entrapment 
and eventual return oflarval 
fish to the reef habitat; and if 
not, then what features of the 
local current regime are 
important in the retention of 
larvae. 

• Steven Morgan 

Along with this 
offshore study, the team is 
examining settlement patterns 
of the coral reef fish in this part 
of the Caribbean in relation to 
offshore and nearshore 
availability of larvae. They are 
interested, as well, in the 
length of time that various 
~arvae.aI-e capable of remaining 
111 theIr pelagic phase. By 
examining the microstructure 
of fish larvae otoliths (small ear 
bones), Cowen can determine 
the duration of the various 
larval developmental stages and 
then compare these among 
species with respect to their 
offshore distribution. 

The third project, 
which Cowen and his students 
are just beginning, examines 
the movement and size of 
patches of larval fish just prior 
to their settlement inshore on 
coralTeefs i.n St. Croix, U.S. 
Virgin Islands. This project 
compliments the work in 
Barbados since St. Croix is 

I I 

located within a chain of 
islands, providing it with a 
variety of larval sources, unlike 
Barbados, which has no 
upstream source. 

Steven G. Morgan 
morphology and life 
hzstmy adaptations that 
aid survival 
Steven Morgan 

examines how selective forces 
operating in the plankton may 
shape the life histories of 
marine organisms. During the 
last several years, he has 
investigated how the 
morphologies, or body shapes, 
of larval crabs, the timing of 
larval release, and the patterns 
of their dispersal throughout 
the water are related to tlleir 
predators and physical factors 
(tides and currents). 

The laI-ge abundance 
of planktivorous fishe in 
estuaries make the planktonic 
larvae of estuarine crabs 
particularly vulnerable to 



predation. Thus, the larvae are 
likely to hatch just prior to ebb 
tides, which flush them into 
comparatively safe coastal 
waters to develop. 
Alternatively, crabs whose 
larvae are well defended from 
attacks by fishes remain in 
estuaries throughout 
develop men t, but spend less 
lime in the water column. 

Morgan has studied 
the hatching rhythms of 
populations of crabs from 
various tidal regimes 
throughout the Pacific, Gulf, 
and ea tern coasts of the U.S., 
a well as in the tropics, to 
demonstrate that the rhythms 
are readily changeable and 
respond to local environmental 
cues. These cues have evolved 
as a set of rules for each 
species, depending on the 
vertical zonation of adults on 
the shore and the 

predatory fishes. 
In collaboration with 

Robert Cowen. Morgan is 
examining the interaction of 
behavior and physical 
processes such as currents on 
larval transport and 
recruitment. The investigators 
plan to examine mechanisms 
that regulate movement of 
crab, lobster, and fish larvae 
across the continental shelf and 
into inshore waters. 

UMRI-sponsored 
research by other 
faculty 

LlMRl also sponsors 
other faculty to conduct 
research on issues of import to 

fisheries and aquaculture. 

brown tide 
Recent research on 

another aspect of this 
mysterious blooming algae may 
add another piece to the brown 
tide puzzle. This study by 
Elizabeth Cosper and Darcy 
Lonsdale examines the role of 
zooplankton (algae grazers) by 
a king the question, How does 
the brown tide organism grow 
to bloom stage in the presence 
oflarge numbers of 
zooplankton? 

Zooplankton, the 
smallest marine animals, are 
generally capable of eating 
massive amounts of 
phytoplankton, but seem to 
reject the small brown tide 
phytoplankton as food. This, at 
least partially, explains why the 
brown tide organism can grow 
to such large numbers in the 
local bays. But the fact that 
they do grow to sl1('h large 
II umbers, causing other 
phytoplankton species to be 
virtually excluded, adds to the 
puzzle of what the zooplankton 
eat during these times. 

The interactions 
between phytoplankton and 
the herbivores that graze on 
them have never been 
thoroughly studied in the 
eastern Long Island bays 
before. Now Lon dale and 
Cosper are analyzing two 
summers' worth of data on 
these interactions and, when 
the final analysis is completed, 
they hope to offer new insights 
about its role in the ecosystem 
of the bays, and perhaps 
explain Its persistence. 
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Fly ash-Particles that 
are carried off an 
incinerator grate by 
turbulence, or 
volatiHzed material 
that condenses in the 
flue gas into particles 
during the process of 
incineration. 

Dioxins-A family of 
chlorinated chemicals, 
some of which are 
toxic to animals under 
certain exposure and 
dosage conditions. 

Furans (polychlorinated 
dibenzofuran)-A 
compound very similar 
to dioxins, both in 
molecular structure 
and physiological effect. 

Waste Management 
Institute(WMI) 
research programs 

WMI's staff, faculty, 
and director are chem ical, 
biological, and physical 
oceanographers with expertise 
in waste stabilization and 
behavior of pollutants in the 
environ men t. 

In addition to its own 
excellent faculty, WMI has ties 
to key campus faculty from 
many disciplines. Being 
situated at MSRC, the In stitute 
has access to some of the 
country's top marine scientists 
- geologists, chemists, 
ecologists and physicists. The 
large, diversified campus 
presents collaboration and 
consultation opportunities with 
health scientists, toxicologists, 
meteorologists, economists, 
sociologists, engineers, 
hydrologists, mathematicians 
and statisticians. 

secondary materials 
Secondary materials 

con i t primarily of on or 
more waste materials or by
products that have been 
diverted or recovered from the 
solid waste stream and 
converted to a new physical 
form. The new products serve 
uses other than those of the 
original material. Examples 
of secondary materials include 
plastic lumber made from 
mixed pIa tic residues, 
reinforcing bars made from 
mixed scrap metals, and 
insulation materials made from 
newspapers. 

Secondary materials 
are different in several ways 
from products made of virgin 
materials. They cannot be 

recycled as virgin materials in a 
manufacturing proce s nor 
reused, as in the refiUing of a 
bottle. Impurities in tlle 
materials, the potential for less 
desirable engineering 
properties, the possible 
presence of environmental 
contaminants, and reduced 
aesthetic properties mean that 
these products may be of lesser 
quality, in lower demand, and 
of greater environmental 
concern than those made from 
virgin materials. However, as 
virgin materials diminish in 
supply or become more costly 
to extract, process, or 
manufacture into a product, 
the more important the 
products from secondary 
materials may become to 
society. 

The Waste 
Management Institute has been 
actively in '01 'ed in secondary 
materials research as a major 
waste management strategy. 
Some of these research 
programs are discussed in the 
next few pages. 

municipal solid waste 
incineration ash 
With the closure of 

landfills in many 
municipalities, including 
closur by law of those on Long 
Island, municipaJitie are 
redesigning their solid waste 
management strategies. These 
plans call for reducing the size 
of the waste stream through 
source reduction and recycling 
and, for many municipalities, 
incinerating the remainder. 
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A. Recyclable plastic items. 

B. Mixed plastic pellets frorn A can be extruded in difJerent 
forms, including plastic lumber. 

C. Bench rnade from plastic lumber. 

These tate-of-the-art 
municipal olid wasle (MSW) 
incinerators generate an ash 
by-product that contains 
contaminants of concern to the 
public because of potenlial 
effects on health and the 
environment. Much of the 
WMI research associated with 
this residual ash has focused on 
understanding its physical and 
chemical properties and 
behavior in the environment. 

The Long Island 
Regional Planning Board, with 
support from the New York 
State Energy Research and 
Development Authority 
(NYSERDA), and funding from 
every town on Long Island, has 
instituted a comprehensive 
investigation of the properties 
ofMSW incineration ash. 
WMI's Frank Roethel and 
Vincent Breslin, along with 
Warren Chesner, an engineer 
from the private sector, have 
collected ash samples from a 
diverse array of incineration 
facilities and examined their 
chemical and physical 
properties. Preliminary 
findings suggest thal most of 
the ash from these plants could 
be used in a number of 
beneficial applications. 

The team found that 
bottom ash, the coarser 
fraction of ash produced by 
incineration, contains a lower 
concentration of metals than 
the finer fly ash and nearly 
undetectable amounts of 
compounds such as chlorinated 
dioxins and furans. The 
encouraging results of this first 
phase of the study have 
prompted a consortium of 
agencies within New York and 



• MSRC Boathouse under 
construction 

New Jersey to evaluate the 

production of asphal t for 
roadway paving. 

Curren t plans call for a 
section of highway in New 
Jersey to be paved with an ash
a phalt material in ] 992. 
Following construction, 
Roethel and Breslin will begin 
an assessment of the physical 
and chemical properties and 
environmental impacts of this 
new product. 

The first 
demonstration project to 
evaluate the use of MSW 
incineration ash was the 
placement of a small artificial 
reef in a bay of Long Island 
Suuud ill Api i11987, dlld i<,lcl, 
a second reef, both constructed 
of stabilized MSW incineration 
ash. Mter nearly five years of 

submersion, testing has 
revealed that the stabilized ash 

structural integrity, and metals 
of environmental concern, 
particularly lead and cadmium, 
and organic compounds such 
as dioxins and furans have 
been safely retained within the 
blocks. 

building blochs oj ash 
While evaluating the 

potential for incineration ash 
in the construction of artificial 
reefs, Frank Roethel, Vincent 
Breslin, and visiting scientist 
Hong Fu Xin from the People's 
Republic of China expanded 
their research to evaluate this 
technology in land-based 
applications. With some 
dJJi liuilal pi u<..,-~"in , th ash 
can be substituted for 
aggregate in the production of 
construction-grade blocks. 



Working with Long 
Island con tractors, WMI 
developed a method of using 
MSW incineration ash to 
manufacture construction 
grade cement blocks. 
Following extensive 
engineering testing by scientists 
at other SUNY campuses and 
independent laboratories, the 
researchers had 14,000 of these 
blocks made that were used in 
building the boathouse on the 
MSRC campus. 

Now WMI scientists, 
with funding from the U. S. 
Environmen tal Protection 
Agency (EPA) , have launched a 
multidisciplinary investigation 
of the environmental and 
public health acceptability of 
using ash in building 
construction. With assistance 
from the New York State 
Department of Health, the 
WMI team is observing whether 
the presence of the ash blocks 
adversely affect the air quality 
in the boathouse. Over the 
next few years, this study will 
also provide information on 
the chemistry of the soils 
surrounding the boathouse 
and an evaluation of the 
structural integrity of the 
blocks. 

ash-containing 
structures to 
fight erosion 
To prevent further 

erosion of our beaches, Long 
Island needs to consider the 
best method of armoring its 
shores. Typically, concrete 
structures placed offshore and 
designed to disperse wave 
energy are used to stabilize the 
shoreline. But WMI scientists 
are examining the potential 

use of MSW ash to produce 
marine-grade poured 
structures for shore protection. 

Using funding from 
the New York State Center for 
Hazardous Waste Management 
at SUNY Buffalo, Frank 
Roethel, WMI Director Larry 
Swanson, and Hong Fu Xin 
have been exploring the uses of 
MSW incineration ash in 
manufacturing shore 
protection modules such as 
tetrapods for the past two years. 
They have been able to 
produce a concrete material, 
using ash as a substitute for 
natural aggregate, and are now 
planning to demonstrate the 
potential for protecting Long 
Island beaches while saving 
taxpayers the costs of shipping 
ash as a waste to distant 
landfills. 

multidisciplinary 
assessment of 
secondary materials 
The more that 

materials have been recycled, 
the greater the chance for 
impure, contaminated, poorly 
engineered and aesthetically 
undesirable secondary 
products to enter the 
marketplace and the waste 
stream. And the farther these 
materials move from their 
initial introduction in the 
manufacturing process to the 
final product, the greater such 
problems are likely to be. 

The New York State 
Legislature through NYSERDA 
has sponsored a research 
program for WMI to assess the 
engineering, energy, economic, 
and social issues surrounding 
lumber made from plastic 
residues and construction 

blocks made from municipal 
solid waste incineration 
residues. 

Larry Swanson, Vincent 
Breslin, MSRC Director J.R. 
Schubel, and Sheldon Reaven, 
who holds ajoint position with 
WMI and Stony Brook's 
Department of Technology and 
Society, and graduate student 
Marci Bortman, worked with 
colleagues Michael Schwartz of 
Stony Brook's Institute of 
Social and Behavioral Sciences 
and Michael Zweig of the 
Department of Economics to 
determine the engineering, 
social, economic, and 
environmen tal characteristics 
of these materials. 

The researchers 
compared the products made 
of secondary materials with 
standard products made from 
virgin materials, including a 
determination of the energy 
required to make the products 
and whether or not people 
would be willing to use such 
products to help reduce the 
overall waste stream. This 
latter question depends to 
some degree on people's 
perception of the products and 
their cost competitiveness. 
Some of their findings, include 
the following: 

construction blocks 

High quality, environ
mentally safe construction 
products can be made using 
ash from incineration of MSW. 

Cost of these products 
can be competitive with exis
ting construction materials. 

People are concerned 
about long-term health and 



It is extremely 
important that 
manufacturers 
not exploit the 
public's 
enthusiasm for 
waste reduction 
and waste 
management 
endeavors 1Yy 
touting 
products that 
may prove to be 
poor 
investments or 
environmentally 
undesirable. 

environmental effects (20-30 
years). 

More ash will be 
generated on L.I. than can be 
used in terrestrial building 
applications. 

plastic lumber 
Long-term engineering 

properties of plastic lumber 
made from mixed plastics is 
unknown. 

The costs of these pro
ducts are currently excessive. 

From the perspective 
of energy alone, making secon
dary material from plastic is 
not efficient. 

The public is more 
willing to accept that secondary 
materials made from plastic are 
more environmentally safe and 
engineered more soundly than 
secondary materials made from 
ash. This is true despite the fact 
that there h a~ been ro~itive 
resuit [rom extensive testing ot 
stabilized ash products and 
virtually no testing on plastic 
materials. 

recommendations fOT 
futuTB planning 
The results of this 

assessment have led the 
researchers to recommend the 
fo llowing considerations for 
future plans with secondary 
materials. 

If society is to 
successfully adopt reuse , 
recycling, and use of secondary 
materials, government and 
environmental organ izations 
must encourage businesse to 
Je:>lgn, Jevelup, te:>l, aJlJ 
market more innovative, useful 
secondary products that are 
soundly engineered. 

It is reasonable to 
expect that government may at 
some time develop standards 
and criteria for testing and 
labeling, perhaps by specifying 
limits for use, mandating 
materials identification, and 
offering disposal strategies. In 
the meantime, manufacturers 
must determine potential 
health and safety hazards of 
these products, the threats they 
pose to the environment, their 
expected durability, recycling 
or reuse potential, and 
appropriate disposal strategy. 
And this information must be 
conveyed to the consumer. 

It is extremely 
important that manufacturers 
not explo it the public's 
enthusiasm for waste reduction 
and waste management 
endeavors by touting products 
that may prove to be poor 
investments or environmentally 
undesirable. 

floatables wastes 
Floatable debris 

continues to be a problem 
along the coasts of Long Island 
and New Jersey, but certainly to 

a lesser extent than in 1976, 
1987, and 1988. In part, tl1e 
quantity of debris, which comes 
from combin ed sewer overflow 
(CSO), storm sewers, and other 
source , has been reduced by 
the harbor fIoatables removal 
program conducted by the 
EPA, U.S. Army Corps of 
Engineers, the states of New 
York and New Jersey, and New 
York City. 

Director Larry 
Swanson and graduate studen t 
Arnoldo Valle, who continue to 
evaluate and predict floatable 



.. wash-up events based on 
meteorology and physical 
oceanography, found that in 
1989 and 1990, much of the 
floatable material that escaped 
the harbor collection program 
was transported offshore and 
dispersed. However, in the 
summer of 1991 , more 
frequent onshore winds 
following a few significant 
rainfall even ts caused more 
wash-ups than the previous two 
years. 

To further aid 
understanding wind-induced 
transport, they have conducted 
experiments on patterns of 
scattering of floatable medical 
wastes as a function of cross
sectional area exposed to the 
wind and the wind speed. In 
connection with this, Dr. 
William Greene of the Division 

.... Floatable wastes 

ofInfectious Control of the 
University's Health Sciences 
Center, continues to advise 
WMI on the public health 
aspects of floating debris. 

Anne West-Valle, 
assistant to the director, and 
Larry Swanson, in conjunction 
with the EPA and as part of the 
NY-NJ Harbor Estuary 
Characterization Study, are 
helping to develop long-term 
management plans for 
floatables reduction and to 
raise public awareness about 
what individual citizens can do 
to reduce floatables. Following 
the summer of 1991, it is more 
evident than ever that reducing 
floatables prior to their 
reaching marine waters is more 
effective than cleaning them up 
once in the water or stranded 
along our coasts. 

hypoxia in the Bight 
Hypoxia and anoxia 

were documented in the New 
York Bight in the mid-1970s. 
Depleted oxygen is often 
associated with classical 
upwelling regions in open 
coastal areas, but the Bight 
does not fall into this category. 
Consequently, when the 
problem was observed-the 
first such documented 
occurrence from similar 
regions around the world-it 
generated considerable 
concern and interest. Research 
and monitoring in an attempt 
to relate cause and effect, have 
been ongoing in the 
intervening years. 

MSRC biological 
oceanographer Elizabeth 
Cosper, Larry Swanson, and 
Anne West-Valle, continue to 
conduct research in this region 
of the coastal ocean, 
particularly to understand how 
natural environmental 
processes and anthropogenic 
input contribute to the 
problem. In 1990 and 1991, 
following the cessation of more 
than 60 years of ocean 
dumping of sewage sludge at 
the 12-mile dump site, these 
researchers, along with Tom 
Brosnan of the New York City 
Department of Environmental 
Protection, monitored the 
decline of the summertime 
bottom dissolved oxygen 
concentrations. 

In 1991, atmospheric 
warming produced a well 
su"atified water column by late 
spring. By early August bottom 
dissolved oxygen 
concentrations averaged over 
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Subaerial-The part 
of the marsh that is 
only {looded during 
spring and storm tides. 

Bioremediation
Control or cleanup of 
polluted environments 
with bacteria or other 
microorganism, which 
have the ability to 
degrade or transform 
contaminants. 

the apex of the Bight were 
lower than they had been ince 
the anoxic event in 1976 that 
killed large numbers of benthic 
organi ms. The 1991 values 
were well within the hi torical 
range, however. These 
ob ervation are significant 
ince one of the major sources 

of oxygen demand, ocean 
dumping of sewage sludge, had 
been eliminated. 

Anoxic conditions did 
not develop in 1991. 
Hurricane Bob, unlike 
Hurricane Belle in 1976, mixed 
the water column, and by early 
September the bottom 
dissolved oxygen 
concentrations had improved 
slightly. These studies, being 
continued by WMI, are 
important in producing the 
information needed for 
management of coastal waters 
U I th IUllg-tel Ill. 

organic contaminants 
Bruce BrownaweU's 

research involves the sources, 
transport, and reactions of 
organic contaminants in 
aquatic environments. He is 
particularly interested in the 
processes which affect the fate 
oflow solubili ty organic 
compound~ (e .g., aromatic and 
chlorinated hydrocarbons, and 
detergents) which have a 
tendency to a sociate with 
sediments, so ils, and 
organisms. 

Brownawell's group is 
studying the chemical 
partitioning and transport of 
PCBs (polychlorinated 
biphenyls) in the Hudson 
River e tuary. They are 

focusing on determining how 
changes in salinity along the 
axis of the estuary conu-ol the 
uptake and release of PCBs by 
sediments. 

A new project in the 
Hud on estuary is aimed at 
exploring the release of PCBs 
from the sediment bed back to 
the overlying water. Becau e 
upsu-eam sources of PCB have 
been dramatically reduced, 
much of the ediment deposits 
that were acting as sinks of 
PCBs in the past are now 
serving as sources to the 
ecosystem . 

In another study, 
Brownawell's group is working 
with MSRC geochemists Kirk 
Cochran and Dave Hirschberg 
to examine the use of peat 
cores from subaerial salt marsh 
environments as a tool to 
understand historical 
tll!l1U;,phu i inputs of PCB", 
chlorinated pesticides, and 
polycyclic aromatic 
hydrocarbons to western Long 
Island Sound. Preliminary 
findings suggest that 
atmospheric sources of PCBs 
may dominate inputs into Long 
Island Sound. These tudie 
have important implications for 
management plans to reduce 
the input of toxic sub tances to 
the harhor and estuaries near 
the ew York metropolitan 
area. 

A new project with 
microbiologists from Woods 
Hole 0 eanographic Institute 
involves searching for bacteria 
from highly stressed marine 
environments, such as those 
from natural oil seeps, that 
readily degrade aromatic 
hydrocarbons uch that they 



might ultimately be useful in 
contaminant bioremediation. 
Brownawell and biological 
oceanographer Nicholas Fisher 
have been interpreting the 
historical data base for 
potentially toxic chemicals in 
Long Island Sound as part of 
EPA's Long Island Sound 
Study. 

Other new projects of 
Brownawel1's include further 
studies of atmospheric inputs 
of pollutants to Long Island 
Sound, in collaboration with 
Larry Swanson, and another 
collaboration with MSRC 
geological oceanographer 
Roger Flood to study storm
induced resuspension of 
contaminated sediment in an 
area of Lake On tario that has 

... Bruce Brownawell 

been heavily contaminated with 
toxic substances from the 
Niagara River. 

toxic metals 
Nicholas Fisher and his 

research group, together with 
MSRC biological 
oceanographer Glenn Lopez 
and Jeffrey Levinton of Stony 
Brook's Department of Ecology 
and Evolution, are investigating 
the rate and pattern of release 
of cadmium from the 
sediments of Foundry Cove. 
Foundry Cove is a severely 
contaminated embayment in 
the Hudson River, which has 
been designated by the EPA as 
a Superfund site. 

They are also 
investigating the subsequent 
uptake of cadmium by blue 
crabs (Callinecles sapidus). 
Their result indicate that 
although the net flux of 
cadmium to the river in the 
dissolved phase is negligible, a 
large amount of cadmium on 
fin e particles is suspended and 
transported by tidal currents. 
They estimate a net export of 
500 to 1000 kilograms of 
cadmium from Foundry Cove 
to the Hudson River each year. 

Using radiotracer 
techniques, Randy Young, a 
graduate student in Fisher's 
laboratory, determined that 
cadmium release from 
sediments is directly 
proportional to the salinity of 
overlying waters. Young is also 
investigating the effects of 
burrowing worms on cadmium 
release from sediments and the 
accumulation of cadmium by 
juvenile blue crabs through 
ingestion of contaminated food 
and from the dissolved phase. 

Fisher and his students 
are also engaged in research to 
assess the transfer of toxic 
metals in marine food webs, 
particularly on quantirying the 
efficiency with which different 
animals assimilate ingested 
elements and on delineating 
the sources for select 
contaminants in marine 
animals. In recent 
experimen ts, Fisher has 
employed radiotracer 
techniques to facilitate 
experimentation with 
environmentally realistic metal 
concentrations in bivalve 
species, which are commonly 
used as sentinel organisms in 
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These findings 
show that 
although the 
starch-based 
plastic film 
composites are 
designed to 
deteriorate 
primarily 
through the 
action of 

. . 
mzcroorganzsms, 
deterioration is 
actually due to 
the interaction 
of biological, 
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physical 
processes. 

national marine pollution 
monitoring programs. 

degradable plastics 
In 1988 plastics were 

estimated to constitute some 
8% by weight of the nation's 
municipal olid wa te stream. 
Many of the physical and 
chemical properties of pIa tic 
make them ideal materials for a 
variety of products and 
applications. Plastics can be 
manufactured to be durable, 
lightweight, rigid, flexible, 
impermeable, transparent, or 
opaque. They are widely 
distributed and typically 
degrade very slowly in the 
natural environmen t, and as a 
result, are often considered to 
be contaminants. 

The recent 
development by industry of 
starch-based plastic composites 
is an effort to make plastics 

more su ceptible to biological 
degradation in the 
environment. This would 
increase their rate of 
degradation and les en their 
impacts on the environment. 
But the factors controlling 
their degradation in the 
environment are not well 
known. 

In addition to 
comprising up to 50% starch by 
weight, these plastic composites 
may also contain catalysts to 
oxidize the polymer to lower 
molecular weight by-products 

Graduate student A rnoldo VaLle 
(foreground) and professor 
Vincent BresLin removing 
degradable plastic samples from 
cage at the beach strawLine. This 
was one of severaL sites chosen to 
test the effects of vaTious 
mvironmentaL conditions on 
rif'rrmrin/n/,jh' ... o . .. _".1 



which may then be metabolized 
by microorganisms. If the 
incorporation of addi tives 
increases the product's 
susceptibili ty to deterioration 
in the environment, such 
impacts to marine animals as 
gut blockage and entanglement 
may be diminished. 

Vincent Breslin, Larry 
Swanson, and Sheldon Reaven 
initiated a study to measure the 
rate and extent of deterioration 
of starch-ba ed compared to 
non-starch-based (con trol) 
plastics in the environment. 
They examined degradation of 
the plastics over a two-year 
period when buried in a 
municipal solid waste landfi ll, 
in compost, and in oil; 
submerged in seawater; and 
placed at the strawline of a 
marsh. They measured 
changes in tensile properties, 
weight loss, starch content, and 
morphology of plastic samples 
retrieved from the exposure 
sites to determine 
deterioration. 

Results of physical 
testing generally showed that 
starch-based plastic weakened at 
an accelerated rate compared 
to the correspond ing control 
plastics following two years in 
the exposure sites. But, with 
the exception of samples 
placed in the strawlin e site, the 
starch-based plastics did not 
fragment or lose mass during the 
observation period. 

Deterioration of both 
starch-based and control film 
in the strawline was rapid and 
primarily initiated by 
photodegradation. Starch
based films buried in compost 
also rapidly weakened, 

compared to corresponding 
control films , primarily due to 
high temperatures, high 
moisture , and high biological 
activity. 

In con trast, lower rates 
of deterioration were measured 
for both starch-based and 
control films weathered in 
seawater, so il , and landfi ll. 
Samples weathered in these 
sites experienced cooler 
ambient temperatures, 
moderate biological activity, 
and reduced quantities or no 
solar radiation - each factor 
contributing to the lower 
observed rate of deterioration. 
These findings show that 
although the starch-based 
plastic film composites are 
designed to deteriorate 
primarily through the action of 
microorganisms, deterioration 
is actually due to dle 
interaction of biological, 
chemical, and physical 
processes. 

thermoplastic 
stabilization of 
incineration ash 
In a research program 

complementary to the MSW 
incineration ash research, 
Vincent Breslin and hi 
coworkers are investigating the 
feasibi li ty of stabilizing 
in cineration residues using 
waste plastic, called 
thermoplastic stabilization. 
This process involves mixing 
the incin eration residues with 
the plastic resins at e levated 
temperature. Mter mixing the 
components, the molten 
mixture may then be poured or 
extruded into forms to cool. 

I · 1 

The recovery of waste 
plastics prior to their incin
eration in mixed municipal 
solid waste could provide a 
con ti n uo us source of plastic for 
this stabilization technology. If 
the plastic-residue mixtures can 
be easily molded or extruded, 
useful products may be 
produced and marketed. 

Thermoplastic 
stabilization technologies may 
compare favorably to d1e 
current cemen t-based 
stabilization technologies for 
incineration residues, and even 
offer several distint advantages. 
For example, one advantage is 
that the stabilization process 
resu lts in the isolation by 
encapsulation of the material 
from its surroundings, dlUS 
mitigating leaching of 
contaminants. The 
thermoplastic coating may also 
provide a strong and 
chem ically inert encapsulating 
material. 

The research program 
is designed to develop 
tabilized ash-plastic products 

and to evaluate them for 
environmental acceptabi li ty. 
Included in this investigation 
wi ll be the development ofa 
variety of mix designs using 
differen t ratio of ash residue to 
plastic. The environmental 
acceptabili ty of these 
manufactured ash-plastic mixes 
will then be exam ined through 
a series of leach ing and 
physical testing protocols. 

solid waste comjJosting 
Long Island 's Towns 

have all been required to 
develop new solid waste 
management programs that 
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Soil amendment-An 
additive that improves 
the physical or 
chemical properties of 
the soil. 

take into account the official 
closing of Long Island landfills 
in December 1990. In an effort 
to limit the amount of waste 
destined for landfills, several of 
the towns' proposed solid waste 
management plans now 
include a solid waste 
composting component. 

Composting has been 
defined as controlled biological 
decomposition of organic 
materials. Since it is basically a 
natural biological process, it is 
often assumed to be 
environmentally compatible. 
But Long Island's mixed waste 
composting plans have raised 
concerns among health and 
environmental regulatory 
agencies about the potential 
environmental impacts of the 
proposed uses of compost 
products. 

Although solid waste 
compoi'ting has heen proven 
succ ssful in reducing til 
volume and mass of municipal 
solid wa te by 50%, solid waste 
composting may prove to be 
undesirable. Many toxins that 
en ter the solid waste stream 
may also be present in the 
resultant compost product. 
Relatively little data is available 
addressing the environmental 
acceptability of mixed wa te 
compost. Therefore, WMI is 
conducting research to 
determine the physical and 
chemical properties of solid 
waste compost to evaluate its 
suitability for u e as a soil 
amendment 

Vincent Breslin and 
Larry Swanson, 111 collab
oration with Theodore 
Goldfarb of Stony Brook's 
Department of Chemistry, are 

conducting the compo ting 
study, which is designed to 
evaluate environmental 
acceptability of mixed waste 
compost. They will try to 
determine the physical and 
chemical properties of compost 
sampled from operating mixed 
waste composting facilities and 
the inorganic and organic 
composition of solid waste 
compost leachates. They will 
also assess the suitability of 
mixed waste compost for use as 
a soil amendment and identify 
possible uses and markets for 
mixed waste compost. 

Jamaica Bay study 
WMI's Anne West-Valle 

and Larry Swanson, along with 
graduate student Cynthia 
Decker, completed a report for 
the EPA entitled "Use 
Impairment of Jamaica Bay. " 
Thii' report chroniclerl the 
changing conditions of [he 
bay's environment, habitat, and 
biota over the last century, 
relating them to changing u e 
of the bay. 

There were distinct 
stages of use, including usc as a 
fishery, commercial and 
industrial development along 
its fringes, as a recreation site, 
and most recently, as a wildlife 
sanctuary. It i clear that past 
industrial development and 
as ociated modifications were 
not compatible with today's 
vision of what the bay should 
be or the function it should 
serve. It is important, however, 
to examine the bay in 
hll1dslght, as It raises quesoons 
of how the next generation will 
value our current visions and 
management goals. 



professional and 
public relations 

WMI has sponsored a 
number of workshops and 
symposia dealing with such 
issues as management of 
incineration ash, construction 
and demolition debris, and 
tires. These meetings were 
arranged with the idea of 
bringing state government 
together with local 
governments and private 
industries to better understand 
the nature of the waste 
problem, as well as the roles, 
management responsibilities, 
and problems of government 
and indusuy 

The workshops were 
also intended to identify 
important research issues that 
need to be undertaken. For 
example, the towns of Babylon , 
Brookhaven , East Hampton, 
Islip, North Hempstead, and 
Southold, as well as the New 
York State Department of 
Environmental Conservation, 
unanimously agreed at a WMI 
retreat that research on MSW 
composting would be one of 
the more important research 
activities for long-term 
management of solid waste on 
Long Island. 

WMI has also played 
an important role in helping to 
assess many of the pressing 
waste issues on the Stony Brook 
campus. MSRC Director Jerry 
Schubel organized and chaired 
Project Prometheus, in which 
WMI ersonnel articipated. 

The project was an 
introspection of energy and 
water usage, medical waste and 
MSW generation on campus. 

Alternatives to present 
practices were explored with 
the idea of identifying and 
implementing low-cost efforts 
that would conserve energy and 
water resources and reduce the 
waste stream. Larry Swanson 
chaired the working group on 
water and sewage, Sheldon 
Reaven the MSW group, Anne 
West-Valle served on the 
medical waste group, as well as 
the water and sewage groups. 

education 

In 1989, WMI through 
the School of Continuing 
Education developed and 
implemented an 18-credit 
Waste Management Certificate 
Program. The program is 
primarily for university 
graduates who are now working 
on waste management issues 
for industry, business, 
government, and 
environmental groups, as well 
as for the general public. This 
diversity of students' 
backgrounds adds to the 
dialogue and the overall 
educational experience. 

Course work includes 
new technologies in solid waste, 
environmental law, public 
health , history of waste 
management, marine and 
groundwater pollution, and 
case studies in marine and solid 
waste management. The first 
graduates received their 
certificates in June 1991. Anne 
West-Valle administers the 
program, one of the first such 
programs in the United States, 
and Adjunct Professor Martin 
Garrell has worked to expand 
the program to other 
educational centers. 

the Waste 
Management 
Institute faculty 
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R. Lawrence Swanson, Director 
Vincent Breslin 
Bruce Brownawell 
Nicholas Fisher 
Martin Garrell 
Theodore D. Goldfarb 
William H. Greene 
Frank Roethel 
Sheldon Reaven 
JR. Schubel 
Hong Fu Xin 

staff 
Barbara A. Vallely 
Staff Assistant 

Anne West-Valle 
Editorial Associate 
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funding sources 
WMI is currently 

funded by New York State and 
grants from the following 
sources: Akzo Salt, Inc.; Archer 
Daniels Midland Co.; Dynamac; 
Hudson River Foundation ' 
Long Island Regional Pla~ning 
Board; National Oceanic and 
Atmospheric Administration' 
National Science Foundatio~' 
New Jersey Institute of ' 
Technology; New York State 
Center for Hazardous Wa te 
Management; New York State 
Departmen t of Environmen tal 
Conservation; New York State 
Energy Research and 
Development Authority; New 
York Sea Grant Institute; NKF 
Engineering, Inc.; Office of 
Naval Research; Old Dominion 
Un iversity; the Towns of 
Hempstead, Islip, and 
Brookhaven; U.S. 
Envi ron men tal Protection 
Agency; West Palm Beach 
(Florida) Solid Waste 
Authority; Wheelabrator 
Environmental Syslems. 
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Anadromous
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The COAST Institute 
The Coastal Ocean 

Action Strategies (COAST) 
Institute was introduced in our 
last Biennial Report, and since 
that time, has taken a leading 
role on a number of new 
initiatives with the environment 
as the ultimate beneficiary. 

The goal of COAST is 
to ensure that the best 
scientific and technical 
information is included in the 
development of strategies to 
conserve and, when necessary, 
to rehabilitate the coastal 
ocean. The way COAST 
achieves this goal is by forming 
effective linkages among 
environmental groups, the 
scientific community, 
lawmakers, regulators, and 
managers to tackle issues that 
affect our coastal environment. 
The typical vehicle for linking 
the groups and the issues is a 
forum or workshop structured 
and facilitated by the Institute. 

projects 
San Francisco estuary 
program 
Since 1800 

approximately half of the river 
flow to San Francisco Bay from 
the Sacramento and San 
Joaquin Rivers has been 
diverted for agricultural and 
urban uses. The drought that 
has gripped California for the 
past five years has increased the 
pressure to divert even more 
water. 

Much of the water is 
diverted through a complex 
system of pumps and channels 
in the delta region at the head 
of the estuary. As withdrawal 
increases, salt penetrates 
further up the bay and into the 

Delta. In the spring, striped 
bass, Delta smelt and other 
anadromous and semi
anadromous fish must move 
farther upstream to spawn. 
After spawn ing, the adults 
move back down into the more 
saline waters, but the eggs and 
larvae remain behind to 
develop. 

Since the increase in 
freshwater diversion, the eggs, 
larvae, and juveniles of these 
fishes are found farther 
upstream within the Delta 
region. This increases the 
chances that they will be 
entrained with the water that is 
diverted for agriculture and 
urban use and killed. 

San Pablo 
Bay 

I · 1 

Estuarine scientists and 
environmental organizations 
have grown increasingly 
concerned about declines in 
anadromous fish stocks and the 
loss of tidal freshwater habitat. 
The farmers and the cities can 
easi ly document when they 
need more water and what the 
economic benefits are of 
providing it. On the other 
hand, the benefits of fresh 
water to the estuary are more 
difficult to quantify, but are no 
less real. 

T San Francisco Bay-Delta Estuary 



"One of the best 
ways to make a 
compelling case 
for the value of 
basic research to 
management is 
to demonstrate, 
lYy example, 
how scientific 
knowledge and 
improved 
understanding 
of natural 
systems can be 
utilized in 
formulating 
effective 
management 
strategies ... " 

Furthermore, 
environmental responses to 
changes in freshwater inflow 
are not routinely measured. As 
a result, there is no equivalent 
of the "canary in the coal mine" 
to alert managers when more 
fresh water is needed to protect 
the Bay's ecology. In this game 
of competing interests for the 
water, the e tuary has been a 
consisten t loser. 

In an effort to help 
make the case for the estuary's 
critical water needs, COAST 
Institute director J.R. Schubel, 
designed and conducted 
workshops in California with 
managers, scienti ts, 
environmental agen ies, and 
citizens' groups. These led to 
the selection of a standard for 
the Bay, ba ed on salini ty and 
how far upstream salt 
penetrates into the Bay. A 
tandard lill b d . I P d ~ r 

each season to manage 
freshwater inflows to protect 
fi sh and the estuarine 
ecosystem . 

DelawaTe estuary 
program 
In 1990, Schubel and 

COAST faculty member 
William Eichhaum were asked 
by the leaders of the Delaware 
Estuary Program, part of the 
National Estuary Program, to 
organize and facilitate two 
workshops to he lp shape the 
research agenda. The 
Delaware Bay estuary exh ibi ts a 
large range of impacts, having 
a central section that passes 
through a major urban area 
and a southern section that is 
dominated by wetlands and 
wildlife. The estuary is 

bordered by Pennsylvania, 
Delaware, and New J ersey, and 
the Delaware River drainage 
basin also in ludes ew York. 
Multiple jurisdictions, 
regulations, and visions for the 
e tuary's use came into play in 
decid ing its future. 

The first workshop 
brought together a diverse 
group of users of the Delaware 
estuary: artists, naturalists, 
boaters, co mmercial and 
recreational fishermen, 
sh ippers, power plant 
operators, sport operators, 
sewage treatment plant 
operator , and many other. 
The objective of thi work hop 
was to have the participants 
identify th e values society 
places on the estuary and how 
people in the region want to 
u e it in the year 2020. Some 
of the topics addressed were 
population grm ·th and 
development; re ources uses 
such as fisheries, aq uacu lture, 
wildlife, agriculture, and 
forestry; shippillg, 
transportation and port 
development; and recrea tio n. 

The second workshop 
brought toge ther a broad 
spectrum of scie ntists with key 
managers. This workshop was 
de igned to determine whether 
the existing body of scient ific 
and technical knowledge was 
adequate to formulate 
management programs that 
could acco mmodate these 
values and uses, and if not, to 
identify what add itional 
re earch was needed. 

The proj ect produced 
two widely distributed reports. 
The report from the first 
workshop outlined major 
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points of agreement and 
existing and potential issues of 
conflict, which called for 
further investigations and 
clarification. The second 
report integrated the results of 
both workshops, identifying the 
required scientific and 
technical data needed to 
ensure the values and uses 
desired for the estuary of 2020. 

Acknowledging that a 
susta in ed program of 
fundamental research is critical 
to improving understanding of 
estuarine processes and that 
the National Estuary Program 
was not designed to provide 
such sustained support, one 
major recommendation 
included in the report by 
COAST Institute facilitators was 
stated as follows: 

"One of the best ways 
to make a compelling case for 
the value of basic research to 
management is to demonstrate, 
by example, how scientific 
knowledge and improved 
understanding of natural 
systems can be utilized in 
formulating effective 
management strategies ... " 

assessing potential 
hypoxia effects on L.J. 
Sound fauna 
In collaboration with 

Darcy Lonsdale and Robert 
Cerrato of MSRC and William 
T. Peterson of National 
Oceanic and Atmospheric 
Admin istration, Doreen 
Monteleone, the John M. Olin 
Fellow for the COAST Institute, 
developed a report entitled 
"Abundance and seasonali ty of 
key resource species and their 
forage species in Long Island 

.. Doreen Monteleone with graduate student Woong-Seo Kim (2nd from R), 
Larry Swanson (2nd from L.) and J. R Schubel (3rd from L.) with 
Brookhaven Town officials at opening of manna recycling booth. 

Sound." The information in 
this report Wlll be used to 
characterize and assess 
poten tial impacts of hypoxia on 
forage species in the Sound. 

The report includes an 
extensive review of existing 
data sets on the lower trophic 
level organisms in Long Island 
Sound. The data were analyzed 
to determine abundance, 
distribution, and species 
composition of phytoplankton , 
microplankton, zooplankton, 
ichthyoplankton , forage fishes , 
and benthic organisms. This 
information was combined with 
extensive reviews by MSRC's 
Peter Woodhead and Maryann 
McEnroe of SUNY, Purcha e of 
the physiology and ecology of 
these organisms and benefits of 
attaining state water quality 
standards for dissolved oxygen. 
:h team. also.noted gaps in 

data and recommended future 
research and monitoring for a 
better understanding of low 
dissolved oxygen effects on 

lower trophic level organisms 
of Long Island Sound. 

public education 
marina recycling 
Boaters dumping 

garbage and trash overboard 
contribute to floatables that 
litter the water and beaches. 
Federal and international 
regulations enacted in the late 
1980s prohibited discarding 
plastics at sea anywhere, and 
prohibited discarding all wastes 
overboard in coastal waters. 
But writing regu lations is often 
not enough to change 
behavior. Educating boaters 
and commercial mariners and 
providing services for easy trash 
disposal are also needed. 

During summer 1990 
COAST initiated a marina 
recycling project at Port 
Jefferson Harbor, a popular 
yachting stopover port on the 
north shore of Long Island. 
With the Town of Brookhaven , 
New York State Department of 



Environmental Conservation, 
and Waste Management 
Institute, COAST Institute's 
Doreen Monteleone set up a 
shed for collection of 
recyclables with brochures 
about waste disposal and 
recycling. 

Besides educating 
marina users about recycling 
and encouraging proper boat 
waste disposal, project staff 
also surveyed recreational 
boaters to determine the major 
types of trash generated on a 
typical outing and 
characterized and weighed 
recyclable wastes collected at 
the marina. 

Between Memorial Day 
and Labor Day, 460 pounds of 
newspaper and 640 pounds of 
drink containers were 
collected. Over the summer, 
the weight of recyclable 
increased each week, indicating 
that marina users may have 
become more aware of the 
center. Brookhaven Town 
d cid d to continue this 
successful program each 
summer. 

national beach cleanup 
Doreen Monteleone 

has coordinated beach 
cleanups, co-sponsored by New 
York Department of' Environ
mental Con 'ervation and 
WBU-FM Radio, at Smith Point 
County Park over the past two 
years. Clean ing up a beach is 
the basic goal, but another goal 
of this initiative is to make the 
public more aware of the 
dominant types and sources of 
debris polluting local beaches. 
At Smith Point this pa t year, 
cigarette fi lters and assorted 

pia tic food service items 
originating from the beach' 
concession stand were the most 
common items collected. 

the COAST 
Institute faculty 
J. R. Schubel, Director 

Harold Berger, Adjunct 
Professor; Regional Director 
(Retired), Region I, New York 
Department of Environmental 
Conservation. 

John C. Bierwirth, Stony Brook 
Professor; Chairman, Board of 
Trustees, Nature Conservancy, 
Long Island Chapter; 
Chairman (Retired) Grumman 
Corporation 

Will iam Eichbaum, Adjunct 
Professor, The Conservation 
Foundatiun / Wurld Wildlife 
Fund 

Doreen M. Monteleone,John 
M. Olin Postdoctoral Fellow 
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I I resources and facilities 

MSRC occupies four 
one-story buildings on the 
University's south campus, one
half mile from the main 
campus. The central core of 
each building contains ample, 
well-equipped laboratories or 
classrooms, with offices, 
conference rooms, and dry 
laboratories along the 
perimeter. 

In 1992 a fifth building 
for shops and laboratories will 
be completed-constructed of 
blocks made of stabilized 
municipal solid waste 
incineration ash. Air and oil 
samples from within and 
around this experimental 
building will be sampled over 
an 18-month period to 
determine if the blocks release, 
or leach, contam inants. Results 
of bench top experiments 
analyzed to date indicate 
virtually no r("lea~e of 
contall1 111 an ts. 11 tillS I cmalll s 

the case in construction 
application, the building will 
bc used [or MSRC's tcchnical 
and field operation support 
shops and for general storage. 

Flax Pond Marine 
Environmental 
Laboratory 
Located approximately 

five miles from the Center, on a 
tidal salt marsh preserve 
flushed by Long Island Sound, 
is the Flax Pond Marine 
Laboratory. This 8,000-square
foot research faci li ty is 
equipped with running 
seawater circulating through 
more than 20 sea tables and 
aquaria and an 800-square-foot 
green house. 

Flax Pond, a 146-acre 
salt marsh preserve and nature 
trail on Long Island 's north 
shore, is host to a rich variety of 
marine plants, shellfish and 
fish. The pond and the 
adjacent Flax Pond Marine 
Laboratory provide MSRC 
students and facu lty easily 
accessible field research 
orr0rtllnitie~ anrl lahoratory 
lacIilUes wIth lresh rUlllllllg 
seawater. The laboratory is also 

T Flax Pond 
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a research resource for a 
number of scientists and 
teachers from other university 
departments and institutions in 
the community, as well as an 
educational resource for school 
children and other visitors who 
come to learn about the salt 
marsh environment. 

In October 1991, 
Charles J ames joined the MSRC 
staff as manager of Flax Pond 
Marine Laboratory. With his 
strong aquaculture background 
and experience in marine 
laboratory management, MSRC 
hopes to enhance the facilties 
and programs at the lab. 

equipment and 
instrumentation 
MSRC has a major 

commitment in staff, 
equipment, and 
instrumentation to provide 
researchers with the most 
recent technology to conduct 
experiments both in the lab 
and at sea. Equipment is often 
specially designed for 
individual needs by the ocean 
instruments staff. Equipment 
and instruments obtained by 
individual faculty through 
research grants include some 
of the most sophisticated 
instrumentation used in the 
marine sciences today. 

Within the year, MSRC 
will have a dedicated laboratory 
featuring sophisticated, state-of
the-art analytical 
instrumentation that is too 
costly for a single faculty 
member to urchase and 
maintain. This new resource 
will be available to augment the 
needs of all MSRC faculty, staff, 
and students. 

research vessels 
At the head of MSRC's 

fleet of research vessels is tl1e 
60-foot steel-hulled ONRUST 
(Dutch for "restless"), built 
specifically for MSRC. The 
ONRUSTis completely 
equipped for coastal 
oceanographic research with 
168 square feet of wet 
laboratory, 21 linear feet of 
bench and sink space, and a 
hydraulic A-frame on the 240-
square-foot aft work deck. 

A recent addition to 
our fleet is the 48-foot trawler 
yacht, the LordJim, used as a 
floating classroom and meeting 
room. The Center also 
maintains four small boats and 
support vehicles for field 
research in sheltered waters 
around Long Island: the R/ V 
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• R. V. ONRUST 

Siome, a 24-foot shallow draft 
cabin cruiser; two 17-foot 
Boston Whalers; and a 24-foot 
open workboat. 

Recently, a new 24-foot 
Sun Runner fiberglass boat was 
donated to the Center by a 
residen t of Long Island and 
friend of MSRC, Dr. Frederick 
A. Forrest, to be used for field 
research at the Center. 

computer facilities 
The Center maintains 

two microcomputing 
laboratories with IBM PCs and 
Apple Macintoshes for student 
use, a remote sensing 
laboratory with a V AXstation 
II/ GPX, and a graphic lab with 
a Calcomp 910/ 563 and 
Calcomp 907/ 1051. There is 
also a terminal lab with four 
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VT100 CRT terminals and two 
LA120 hardcopy lerminals; a 
workstation lab with six 
VAXstation 2000s; and a VAX 
8530 minicomputer. 

reference room 
The newly expanded 

reference room, under the 
direction of a professional 
librarian, has holdings in all 
the marine sciences disciplines, 
including important marine 
science core journals, 
beginning and advanced books 
and texts, MSRC Master's 
theses and doctoral 
dis erlations, MSRC special 
reports, nautical charts and 
maps, and a general cience 
reference collection . 

.. 

Our reference room 
computer capabi lities include 
the Aquatic Sciences and 
Fisheries Abstract Databa e on 
CD-ROM, STARS (the on-line 
NOTIS catalog for all of Stony 
Brook's branch libraries), and 
the ability to search over 400 
international databases 
through Dialog Information 
ervices. Additional materials 

for study and research are 
avai lable at the University main 
library and in departmental 
libraries of Earth and Space 
Sciences, Biology, Physics and 
Mathematics, and Chemistry. 



human resources 

professors emeriti 

H. H. Carter 
J.L. McHugh 
Donald W. Pritchard 

core faculty 

Josephine Y. Aller, As ociate 
Researc.h Professor; Ph.D., 
1975, University of Southern 
California. Marine benthic 
ecology, invertebrate zoology, 
marine microbiology, 
biogeochemistry. 

Robert C. Aller, Professor; 
Ph.D., 1977, Yale University. 
Marine geochemistry, marine 
animal-sediment relations. 

Henry J. Bokuniewicz, 
Professor; Ph.D., 1976, Yale 
University. Nearshore transport 
processes, coastal 
sedimentation, marine 
geophysics. 

MalcolmJ. Bowman, Professor; 
Ph.D., 1970, University of 
Saskatchewan. Coastal ocean 
and estuarine dynamics. 

Vincent Breslin, Research 
Assistant Professor; Ph.D., 
1986, Florida Institute of 
Technology. Chemical 
behavior of combustion wastes 
in seawater; rate and extent of 
degradation of biodegradable 
plastics. 

V. Monica Bricelj, Assistant 
Professor; Ph.D., 1984, State 
University of ew York at Stony 
Brook. Molluscan physiological 
ecology, benthic ecology. 

Bruce BrownaweU, Assistant 
Professor; Ph.D., 1986, 
Massachusetts Institute of 
Technology/ Woods Hole 
Oceanographic Institution. 
Biogeochemistry of organic 
pollutants in seawater and 
groundwater. 

EdwardJ. Carpenter, Professor; 
Ph.D., 1969, North Carol ina 
State University. Nitrogen 
cycling among plankton and 
ambient seawater; 
phytoplankton and 
zooplankton ecology. 

Robert M. Cerrato, Associate 
Professor; Ph.D., 1980, Yale 
University. Benthic ecology, 
population and community 
dynamics. 

Jeng Chang, Research Assistant 
Profe sor; Ph.D., 1989, State 
University of New York at Stony 
Brook. Phytoplankton 
physiology and ecology, 
species-specific growth rate , 
cell cycle analysis. 

J. Kirk Cochran, Professor; 
Ph.D. , 1979, Yale University. 
Marine geochemistry, use of 
radionuclides as geochemical 
tracers; diagenesis of marine 
sediments. 

David o. Conover, Associate 
Professor; Ph.D., 1982, 
University of Massachusetts. 
Ecology of fish, fi heries 
biology. 
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Elizabeth M. Cosper, Associate 
Research Professor; Ph.D., 
1981 , City University of New 
York, City College. 
Phytoplankton physiology and 
ecology, resistance of 
microalgae to pollutants. 

Robert K. Cowen, Associate 
Professor; Ph.D., 1985, 
University of California at San 
Diego/ Scripps Institution of 
Oceanography. Fishery 
oceanography, nearshore fish 
populations, fish ecology. 

Nicholas S. Fisher, Professor; 
Ph.D., 1974, State University of 
New York at Stony Brook. 
Marine phytoplankton 
physiology and ecology, biogeo
chemistry of metals, marine 
pollution. 

Roger D. Flood, Associate 
Professor; Ph.D., 1978, 
Massachusetts Institute of 
Technology/ Woods Hole 
Oceanographic Institution. 
Marine geology, sediment 
dynamics, continental margin 
sedimen tation. 

Va1rie A. Gerard, Associate 
Professor; Ph.D., 1976, 
University of California, Santa 
Cruz. Marine machrophyte 
ecology and physiology. 

Cindy Lee, Professor; Ph.D., 
1975, University of California at 
San Diego/ Scripps Institution 
of Oceanography. Marine 
geochemistry of organic 
compounds; organic and 
inorganic nitrogen-cycle 
biochemistry. 
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Darcy Lonsdale, Assistant 
Professor; Ph.D., 1979, 
University of Maryland, College 
Park. Zooplankton ecology, 
with special intere tin 
physiology; life history studies. 

Glenn R. Lopez, Professor; 
Ph.D., 1976, State Un iversity of 
New York at Stony Brook. 
Marine benthic ecology, 
an imal-sedi ment in teractions. 

Kamazima Lwiza, Assistant 
Professor; Ph.D., 1990, 
University of Wales. Structure 
and dynamics of shelf-seas and 
remote en ing oceanography. 

James E. Mackin, Associate 
Professor; Ph.D., 1983, 
University of Chicago. 
Geochemistry of suspended 
sed i men t- 01 ution interactions. 

Steven Morgan. Assi tan t 
P IU1C:'SUl ; P il.D., 198G, 
University of Maryland at 
College Park. Early life history 
dynamic,> of marine 
invertebrates and fishes. 

Charles Nittrouer, Professor; 
Ph.D. , 1978, University of 
Washington, Seattle. 
Geological oceanography; 
continental margin 
edimenta tion. 

Akira Okubo, Professor; Ph.D., 
1963, The Johns Hopkins 
University. Oceanic diffusion, 
animal dispersal , mathematical 
ecology. 

Hartmut Peters, Assi tan t 
Professor; Ph.D., 1981, 
University of Kiel, Germany. 
Small-scal processes such as 
turbulent mixing; interaction 
of small- and larger-scale 
mixing. 

Frank J. Roethel, Lecturer; 
Ph.D. , 1982, State University of 

ew York at Stony Brook. 
Environmental chem istry, 
behavior of coal waste in the 
environment, solution 
chemistry. 

J. R. Schubel, Dean and 
Director; Ph.D. 1968, The 
Johns Hopkin Univer ity. 
Coastal sedimentation, 
suspended sediment transport, 
coastal zone management. 

Mary I. Scranton, Associate 
Professor; Ph.D. , 1977, 
Massachusetts Tnstitllte of 
TcchllUiugy/ Vvuods Hole 
Oceanographic In titution. 
Marine geochemisu)'; 
biological-chemical 
interactions in seawater. 

R. Lawrence Swanson, 
Director, Waste Management 
Institute; Ph.D., 1971, Oregon 
State Un iversity. Recycling and 
reuse of waste materials; waste 
management. 

Gordon Taylor, Assistant 
Profe SOl"; Ph.D. , 19 3, 
University of Southern 
California. Marine 
microbiology; interests in 
microbial ecology, plankton 
trophodynamiCs, and marine 
biofouling. 
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Dong-Ping Wang, Professor; 
Ph.D., 1975, University of 
Miami. Coastal ocean 
dynamics. 

Peter K. Weyl, Professor; Ph.D., 
1957, University of Chicago. 
Coastal zone planning, physical 
oceanography, 
paleoceanography. 

Robert E. Wilson, Associate 
Professor; Ph.D., 1974, The 
Johns Hopkins Un iversity. 
Estuarine and coastal ocean 
dynamics. 

Peter M.J. Woodhead, 
Research Professor; B.Sc.Hon. 
1 CJ., 1953, Durham University, 
England. Behavior and 
physiology of fish, coral reef 
ecology, ocean energy 
conversion systems. 

Charles F. Wurster, Associate 
Professor; Ph.D., 1957, 
Stanford University. Effects of 
chlorinated hydrocarbons on 
phytoplankton communities. 

Jeannette Yen, As istant 
Profe sor; Ph.D., 1982, 
University of Washington, 
Seattle. Marine zooplankton 
ecology, predator-prey 
interactions, sensory 
perception and lipid 
metabolism of copepods. 

Jonathan Zehr, Research 
Assistant Professor; Ph.D., 
1985, Un iversity of California, 
Davis. Molecular aspects of 
ecology of marine microbes. 

joint faculty 

Theodore D. Goldfarb 
Departmen t of Chemisu)" 
As ociate Professor. 
Chemically induced 
environmental effects; 
interactions between sc ience 
and publi c policy. 

William H. Greene, Division of 
Infectious Control, Health 
Sciences Center. Clinical 
Associate Professor of 
Medicine. Hospital-acquired 
infections, including infection 
prevention methods for health
care workers. 

Herbert Herman, Department 
of Materials Science and 
Engineering, Professor. Ocean 
engineering, undersea vehicles, 
marine materials. 

Richard Koehn, Department of 
Ecology and Evolution, 
Professor. Evolutionary 
genetics of natural population 
and evolution of physiological 
variation in marine bivalves and 
mice. 

L. E. Koppelman, Center for 
Regional Policy Studies, 
Professor. Coastal zone 
management, planning, policy 
tudie. 

W.J. Meyers, Department of 
Earth and Space Science, 
Associate Professor. 
Carbonates, sedimentology. 

Sheldon Reaven, Department 
of Technology and Society, 
Associate Profes or. Energy and 
environmental problems and 
issue , especially waste 
managemen t. 
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Lawrence B. Slobodkin, 
Department of Ecology and 
Evolution , Professor. 
Theoretical ecology, marine 
ecology. 

Franklin F.Y. Wang, 
Department of Materials 
Science and Engineering, 
Professor. Ocean engin eering, 
ocean structures, energy. 

postdoctoral fellows 

Christina Barnes 
Francisco Borrero 
Marie deAngelis, Coastal 

Marine Scholar 
Per Hall 
Patrick Hassett 
Doreen Monteleone, John M. 

Olin Postdoctoral Fellow 
Joseph Schubauer 
Eric Schultz, Coastal Marine 

Scholar 
Tess Present 
Tracy Villareal, Coastal Marine 

Scholar 

adjunct faculty 

Harold Berger, Director 
(retired) Region 1, New York 
Department of Environmental 
Conservation . Waste 
managemen t, environ men tal 
managemen t. 

William Crawford, Institute of 
Ocean Sciences, Canada. 
Continental shelf and lope 
dynamics microstructure; tidal 
dynamics. 

William Eichbaum, 
Conservation Foundation and 
World Wildlife Fund. 
Environmental management. 



Paul Falkowski, Brookhaven 
ational Laboratory. Marine 

phytoplankton ecology and 
physiology. 

Gene Feldman, ASA, 
Goddard Space Flight Center. 
Remote sensing, sate lli te 
oceanography. 

Charles Flagg, Brookhaven 
National Laboratory. 
Continental shelf dynamics, 
acoustical oceanography. 

Martin Garrell, Department of 
Physics, Adelphi University. 
Physical processes and 
properties relative to marine 
environmental problems. 

Sarah Horrigan, National 
Association of Un iversities and 
Land Grant Colleges. Marine 
policy; plankton ecology. 

Garry Mayer, Nationai Oceanic 
and Atmospheric 
Adminstration. Estuarine 
processes; marine 
environmental restoration. 

Larry Noonan, Office of the 
Provost, University at Stony 
Brook. Management, policy, 
budgeting, and fiscal analyses. 

Joel O'Connor, U .. 
Environmental Protection 
Agency. Environmental 
asses ment, policy, and quali ty 
indicators; marine ecology. 

Scott Siddall, Kenyon College. 
Benthic ecology, aquaculture , 
an Imal-1low II1teraclions; 
computer applications to 
ecological problem . 

Sharon Smith, Brookhaven 
National Laboratory. Plankton 
ecology, nutrient regeneration 
by zooplankton. 

Dennis Suszkowski, Hudson 
River Foundation. Estuarine 
sedimentology; ocean and 
estuarin policy and 
managemen t. 

Jay Tanski, New York Sea Grant 
Extension Program. Coastal 
processes, beach dynamics, 
shoreline management. 

Richard Thomson, Institute of 
Ocean Sciences, Canada. 
Coastal oceanography, 
continental shelf waves, slope 
currents. 

James M. Vaughn, Brookhaven 
National Laboratory. 
Transport, fate , and effects of 
viruses in the aquatic 
e II VI ro Bill e II L. 

Mario Vieira, U.S. aval 
cademy. stuarine and coastal 

dynamics and circulation. 

Douglas Wallace, Brookhaven 
ational Laboratory. Chemical 

oceanography; use of freons as 
ocean ic tracers. 



distinguished 
visiting scholars 

Kenneth Bruland, University of 
California, Santa Cruz 

Edward Clifton, Stanford 
University 

Edward Goldberg, Scripps 
Institute of Oceanography 

Barry Hargrave, Bedford 
Institute of Oceanography, 
Canada 

James O'Brien, Florida State 
University 

Robert Warner, University of 
California, Santa Barbara 

Fred Ziegler, University of 
Chicago 

invited speakers 

David Archer, Lamont-Doherty 
James Bishop, Lamont-Doherty 
Wallace Broecker, Lamont-

Doherty 
Lewis Calder, Conservation 

and Ecology Center, 
Armonk, NY 

David Checkley, North 
Carolina University 

Mike Connor, Massachusetts 
Water Resources Authority 

W. R. Crawford, Institute of 
Ocean Sciences, British 
Columbia 

Eugene Domack, Hamilton 
College 

Dominick DiToro, Manhattan 
College 

Michael DuBow, McGill 
University 

James Eckman, Skidaway 
Institute of Oceanography 

Paul Falkowski, Brookhaven 
National Laboratory 

Wojciech Fialkowski, 
Jagiellonian University, 
Poland 

Charles Flagg, Brookhaven 
National Laboratory 

Kenneth Foreman, Marine 
Biological Laboratory 

Anne Giblen, Marine 
Biological Laboratory 

Fred Grassle, Rutgers 
University 

Charles Greene, Cornell 
University 

Dale Haidvogel, Rutgers 
University 

Nelson Harison,Jr., Cornell 
University 

Jerry Hilbish, University of 
South Carolina 

Eileen Hofmann, Old 
Dominion University 

Holger Jannasch, Woods Hole 
Oceanographic Institution 

Gary M. King, University of 
Maine 

Lisa Lerin, North Carolina 
University 

Yaeko Masuchi, University of 
Maryland 

James McCleave, University of 
Maine 

Anne McElroy, University of 
Massachusetts, Boston 

Sverre Myklestad, University of 
Troudheim, Norway 

Sergei Ostroumov, Moscow 
State University 

Daniel Repeta, Woods Hole 
Oceanographic Institution 

YoungJae Ro, University of 
Rhode Island 

Peter Sale, University of New 
Hampshire 

Brian Sanderson, Memorial 
University of Newfoundland 

Stephen Schwartz, Brookhaven 
National Laboratory 

Kathryn P. Sh~ California 
Institute of Technology 

Edward Sholkovitz, Woods 
Hole Oceanographic 
Institution 
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John Sieburth, University of 
Rhode Island 

R.D. Stephens, California Dept. 
of Health Service, Berkeley 

RudiJ. Strickler, University 
of Wisconsin 

Stephen Threlkeld, 
Conservation and Ecology 
Center, Armonk, NY 

Jefferson Truner, Southeastern 
Mass University 

Sara Twombly, University of 
Rhode Island 

Karen Wishner, University of 
Rhode Island 

Grace Wyngaad,James 
Madison U niversi ly 
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MSRC Visiting Commiuee 

The Visiting 
Committee is the Center's 
primary advisory body. 
Members provide gen ral 
advice, guidance, and support 
for strengthening MSRC's 
exi ting plan and programs, as 
well a undertaking new 
ini tiatives. 

Marinf gPOlogisl HPnry 
Bokuniewicz discusses how he uses 
the VAX computingJacilities in his 
research Jor members oj the MSRC 
Visiting Committee (from L.: James 
Larocca, WalleT Kissinger, MSRC 
comtJUter Jacilitites manager George 
Carroll, Visi lin l! Cmmni /I ff 
Chainnan James Simons, and 
Rosemary Scanlon. Standing 
behind Simon i Evelyn Berezin 
with MSRC Di1'ector j.R. Srhubel. 
T 

JrunesSrrnons,ChallTnan 
(effective Fall 1991) 

Donald Axinn * 
Evelyn Berezin 
Nicola Biase 
John C. Bierwirth 
Hon. Hugh L. Carey 
Gerald Cohen 
E. Virgil Conway 
Aaron B. Donner 
Charles Entenmann 
George J. Gillespie, III 
Edward C. Gunnigle 
Helen Hays 
Robert Johnson 
Nick Karas 
Walter B. Kissinger 
Abrahrun Krasnoff * 
Jrunes Larocca 
Homer A. Neal 
Ronald J. Oehl * 
Gordon Ray 
Jeffrey A. Sachs 
Rosemary Scanlon 
Paul Windels, Jr. 

* joined the Commillee in 1992 
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staff 

Gina Anzalone, Secretary 
Trudy Bell, Editorial Associate 
David Berg, Flax Pond 

Laboratory Manager 
(Acting) 

George Carroll, Manager, 
Computing Facilities 

Carol Case, Secretary 
Sheila Charnon, Research 

Support Specialist 
James Christie, Research 

Support Specialist 
Louis Chiarella, Senior 

Research Support Specialist 
Joanne Cosgrove, Secretary 
Susan Dunham, Research 

Support Specialist 
Paul Egrie, Research Support 

Specialist 
Amir Ehtisham, Research 

Support Specialist 
Maureen Flynn, Secretary 
Eileen Goldsmith, Secretary 
John Gordy, Research Support 

Specialist 
Henry Harrison, Electronics 

Technician 
Larry Herschenfeld, Librarian* 
David Hirschberg, Senior 

Research Scientist 
Clifford Jones, Facilities 

Manager 
Charles James, Flax Pond 

Laboratory Manager 
Mary Ann Lau, Project Staff 

Associate 
David Lucyk, Ocean 

Instrument Technician 
Kathleen McShane, Research 

Support Specialist 
Michele McTernan, Project 

Staff Associate 
. chard Muller, Research 
Support Specialist 

Christine Murillo, Secretary 
Maryanne O'Hare, Research 
Scientist 

Lori Palmer, Director of 
Graphic Arts 

Robert Ranheim, Research 
Support Specialist 

Margaret Reeder, Research 
Support Specialist 

Laura Richardson, Graduate 
Program Coordinator 

William Rizzitello , Research 
Support Specialist 

George Rowland, Flax Pond 
Laboratory Manager* 

Jonathan Salerno, Research 
Support Specialist 

Jeri Schoof, Executive Assistant 
to the Dean and Director 

Christopher Stein, Research 
Support Specialist 

Helmut Stuebe, Research 
Vessel Captain 

Helen Ulreich, Secretary 
Barbara Vallely, Staff Assistant 
David Van Voorhees, Research 

Support Specialist 
Maryann Wente, Research 

Support Specialist 
Mark Wiggins, Field Specialist 
Anne West-Valle, Editorial 

Associate, WMI 
Thomas Wilson, 

Oceanographic 
Instrumentation Engineer 

Susan Wirick, Research 
Support Specialist 

William Wise, MSRC Associate 
Director; Director, Living 
Marine Resources Institute 

Qing Xia, Re earch Support 
Specialist 

Bret Zielenski, Small Boats 
Captain 

Mindy Zimmerman, Research 
Support Specialist 

'" deceased 
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1990-1991 Ph.D. 
recipients and 
thesis titles 

Ahn, In-Young 
Effects of the gem clam, Gemma 
gemma, on the settlement and 
the post-settlement migration, 
growth, and survival of the 
hard clam, Mercenaria 
mercenana. 

Barnes, Christina E. 
Uranium geochemistry in 
marine sediments. 

Davies, DeWitt S. 
Allocating common property 
marine resources for coastal 
aquaculture: a comparative 
analysis. 

Decker, CynthiaJ. 
The relationship between field 
distributions and feeding 
behavior in a marine 
harpacticoid cope pod, 
Pseudobradya sp. 

Epler, Nathan A. 
A multiple tracer study of 
shallow groundwater from an 
unconfined aquifer. 

Greene, Richard M. 
Physiological responses to high
frequency light fluctuations in 
the red alga, Chondrus crispus. 

Jacobson, Myrna E. 
Constraints on sulfate 
reduction in nearshore marine 
sediments. 

Lee, SangHoon 
Variation of natural 
bacterioplankton species 
compositions studied at the 
DNA level. 
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Park, Moon-Jin 
Transient tidal vortic ity in 
coastal seas. 

Proctor, Lita M. 
Marine viruses and the fate of 
bacteria in the ocean . 

Rude, Peter D. 
Aspects of the marine 
geochemistry of fluorine. 

Tantichodok, Pitiwong 
Relative importance of 
phytoplankton and organic 
detritus as food source for the 
suspension-feeding bivalve 
Mytilus edulis L. , in Long Island 
ound. 

1990-1991 M.S. 
recipients and 
thesis titles 

Castro, Leonardo R. 
17,-u lj Uf .. · hi~t\'HJ ufba, ClIH.:hu·"J 
in Great South Bay, NY: factors 
affecting recruiunent. 

Cenni, Serena 
Periodicily of growth line 
formation in larvae and 
postlarvae of hard clam 
(Mercenana mercenaria). 

Chant, Robert 
The barotrophic tide in the 
Long Island 'ound and its 
response to a rise in sea level. 

Cohen, Melissa 
An evaluation of the 
mechanisms of resistance to 
PCB in a marin diatom. 

Fields, David M. 
Outer center limi ts and inner 
structure: the 3-dimensional 
flow-field of Pleuromamma 
xijJhias. 

Garcia-Esquivel, Zaul 
A genetic and numerical 
approach for as essing the 
taxonomic status of north 
Atlan tic Laminaria of the 
simplices section. 

Green, Mark A. 
arbonate dissolution and 

temporal abundances of 
foraminifera in Long Island 
Sound sediments. 

Hamukuaya, Hashali 
Changes in fishery landings 
from the ew York Bight, 1978-
88. 

Henry, Diane L. 
Characterization of the light
harvesting complex and 
isolation of a cDNA clone of 
the marine chrysophyte, 
Isochrysis galbana. 

t.valuaUon o t mll1eral Il1dlCeS 
along the south shore of Long 
Island. 

Hutahaean, Walman 
Upper layer circulation in the 
Banda Sea in response lo the 
onset of monsoon winds. 

Lagomarsino, Irma 
Evolution of sex-determining 
mechanisms: the transition 
from environmental t genetic 
sex determination across a 
latitudinal gradient in Menidia 
rnenidia. 

Lee, Byeong Gweon 
Trace metal uptake by selected 
marine benthic organisms 
expo ed to incin eration ash 
residues. 
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Marks, Richard E. 
Ontogenetic shift in the diet of 
spring and summer-spawned 
bluefish during the oceanic 
phase of the early life history. 

McShane, Kathleen A. 
Acute and sublethal bioassay 
studies of the effects of 
incineration residues upon 
marine organisms. 

Merkle, Peter B. 
A dynamic simulation model of 
the atmospheric depo ition of 
semivolatile organic 
compounds. 

Milligan, Allen J. 
Factors affecting the 
occurrence and persistence of 
the "Brown Tide." 

Monaco, Cindy M. 
Distribution and foraging 
behavior of northern gannets 
(Sula bassanus) in relation to 
wind stress in eastern 
Newfoundland. 

Monetti, Matthew A. 
The role of different microbial 
groups in the oxidation of low 
molecular weight fatty acids in 
anoxic marine sediments. 

Olba, Joseph 
Novel algal blooms: common 
underlying causes with 
particular reference to New 
York and New Jersey waters. 

Pohle, David G. 
The role of eelgrass, Zostera 
marina, as a refuge from 
benthic predators for juvenile 
bay scallops, Argopecten 
irradians. 

Ranheim, Robert O. 
Methane production in the 
sediments of the Hudson River 
estuary. 

Schubert, Christopher E. 
Observations of infragravity 
wave motion in a tidal inlet. 

Seplow, M. Stacey 
The influence of groundwater 
seepage on the pore water 
salinity in Great South Bay. 

Sosebee, Katherine A. 
Life history of a southern 
population of the Atlantic 
silverside, Menidia menidia, and 
comparisons with other 
latitudes. 

Vigil, Heidi L. 
The fate of dissolved oxygen 
distribution in Long Island 
Sound. 

Wallace, Heather V.E. 
A comparison of hard clam 
population characteristics 
between high and low density 
region within Great South Bay. 

Weissman, Penny D. 
The effect of peritrich ciliates 
on the production of Arcartia in 
Long Island Sound. 

Wente, Maryann 
Mobility of dioxin from 
stabilized incineration residue 
in seawater. 

Xia, Qing 
A study of water quality in Fish 
Cove, Long Island. 
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Yang,Xiaohua 
Concentrations and biological 
uptake of methylamines in 
marine, estuarine and 
lacustrine waters. 

Young, Randall R. 
Prevalence and severity of shell 
disease among deep-sea red 
crabs of the Middle Atlan tic 
Bight in relation to ocean 
dumping of sewage sludge. 

Zhu, Ningli 
Changes in the flux and 
composition of amino acids 
and pigment in particles 
collected in sediment traps 
under different preservation 
conditions. 

Zimmer, Robert M. 
The importance of the beach 
as a source of dune sand. 

December 1989 M.S. 
recipients and 
thesis titles 

McTiernan, Lawrence 
The erosion poten tial of fine
grained sediments in Long 
Island Sound. 

Shima, Michiyo 
Ocean ic transport of the early 
life history stages of bluefish 
(Pomatomus saltatrix) from Cape 
Hatteras to the mid-Atlantic 
Bight. 

Wong, Saou-Lien 
Nitrate effect on growtl1 and 
storage of inorganic nitrogen 
(nitrate) in two differenLage 
groups of Laminaria saccharina 
(L) Lamour. 



The New York 
Sea Grant Institute 
a cooj)erative program of the State 
University of New York and Cornell 
University 

bringing science to the 
shore 

ew York Sea Gran t 
Institute provides research 
funds, educational 
information, and extension 
advisory services to New 
Yorkers and others seeking to 
under tand and wisely use the 
state's marine and Great Lakes 
coastal resources. Establi hed 
in 1966 by an Act of ongress, 
the National Sea Grant College 
Program was fa hioned after 
the Land Grant College 
System, which is designed to 
conserve and protect land for 
agriculture and recreation. 

The SU Y campus at 
Stony Brook house the main 
offices of the Institute, which 
oversees the research 
Cvi11pviiCilt vf ! ~~h; '/Oi '~' ,:, Sea 
Grant program. Sea Grant 
Extension Advisory Services are 
coordinated from the Cornell 
University campu in Ithaca 
(with satellite offices on Long 
Island and in the up tate Great 
Lakes counties). 

ew York Sea Grant 
operates under the guidelines 
of the National ea Grant 
College Program within the 

ational Oceanic and 
Atmospheric Administration 
(NOAA). Funded in part by 
NOAA and in part by ew York 
State, Sea Grant interacts with a 
number of other federal , state, 
and local governmental 
agcIlcies, as wcll a::. wilh 
nonprofit organ iza tions and 
private industry. 

One important aspect 
of Sea Grant research projects 
is that they investigate well
defined problems and 
opportunities relevant to 
coastal issues affecting our 
society today. Sea Grant 
Extension specialists apply the 
knowledge gained from Sea 
Grant funded research to 
specific problems, helping local 
government, bu ine , industry, 
and the general public to 
increase understanding, 
assessment, development, 
utilization, and conservation of 
our fragi le coastal resources. 

diveTSe coasts call for 
diverse rese(t1"ch 
Sea Grant annually 

funds about 20 re earch 
..... . ~ : .. ,. •. • t .. _ .. .. . _ l . .. .. 1 T . .. .. , T, . . l pt V J\... \...l.;) U it VLlb llVUl. 1. ........ "" .LV1 l'-

State, investigating such 
subjects as marine natural 
products: diving physiology; 
fisheries biology and 
management; aquaculture; 
seafood afety; factor affecting 
brown tide; sources and 
impacts of contaminants in 
coastal area; fluid dynamics; 
and control and mitigation of 
introduced species such as the 
zebra mus e l. 

As part of its 
commitment to research and 
education, New York Sea Grant 
al 0 provides support to Sea 
Grant Scholars-graduate 
students who are working 
LUwalti t1eg lee::. ill the IIla l ille 

sciences, coastal sc ience , or 
related fi elds. Thirty-four 
students wer supported in 
1990 and 33 in 1991. 
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... Small scalwps that researchers 
have attached or tethered to 
artificial eelgrass blades in a 
Sea Grant funded project. 
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finances 

Marine Sciences Research Center Biennial Expenditure Level 
Sponsored Research vs All Other Funds 1990,1991 

I I 

Total Expenditures $ 6.7 Million Total Expenditures $ 7.0 Million 

1990 1991 

D Sponsored research expenditures • All other funds expenditures 

Marine Sciences Research Center Sponsored Research 
Expenditures By Source of Funds 1990,1991 

Total Sponsored Research $3,977,868 Total Sponsored Research $3,749,176 

1990 1991 

• Federal D State, County and Local Governments D Private 



• • lnmemonam 

On December 4,1990, 
the MSRC community lost a 
colleague and friend, R. 
George Rowland. George 
began hi career at MSRC in 
1972, after graduating cum 

laude from Stony Brook the 
prior year. For the next 13 
years, he worked in increasingly 
important capacities on a series 
of research projects, principally 
in th laboratol . or 01 . Charle~ 
Wurster, examining the 
impacts of halogenated 
hydrocarbons on marine 
phytoplankton assemblages. 
During 11 years, he coauthored 
17 scientific papers. In 1985, 
George was appointed as 
manager of the Center's Flax 
Pond Marine Laboratory, 
where he served with 
distinction until hi death. 

Ralph George Rowland 
(1941 -1990) 

George made many 
significant contributions to 
the Center's research and 
educational program . A 
master of advanced techniques 
in ce ll biology, he was always 
willing to share his skills with 
graduate students and others. 
At the Flax Pond Laboratory, 
he instituted import.:lJ1t 
impro ' mIL or tl c I e!>edl cit 

faci lities, making the lab a 
more productive and attractive 
place to conduct research. 
George's skills and aestheti 
sensitivity were also evident in 
the many photographs of 
nature that he took-slide and 
print~ he used to illustrate hi~ 
lecture-tours for school 
ch ildren visiting Flax Pond and 
tho e MSRC used to enhance 
its puhlication . Many photo~ 
in our last Biennial Report, as 
well as in this one, were 
George's. 

To his work, George 
brought competence, a 
commitment to excellence, and 
a strong ense of profe sional 
responsibility. To our lives, he 
brought warmth, friendliness, 
and an unassuming dignity that 
wa recognized and respected 
by all who knew him. 



---- --------

Larry Herschenfeld 
became the MSRC's first 
reference room librarian in 
1990. His dedicated efforts 
these past few years have 
resulted in a remarkable 
u"ansformation of those 
facilities. He organized and 
added to the existing collection 
over several hundred books, 
numerous subscriptions to 
oceanographic journals, and 
electronic access to abstract 
database systems, dialog 
searching, and interlibrary 
loan . 

Before he received his 
ma ters degree in library 
science from the C.W., Post 
campus ofL.l. University, 
Larry was a successful 
accountant. But he later found 

Lawrence Herschenfeld 
(1947 -1992) 

his true calling in a blend of 
two of his loves, library science 
and the oceans, applying his 
librarian skills to serve MSRC. 

Larry felt that by 
learning more about marine 
sciences, he could serve MSRC 
better as a librarian. He 
immediately began taking 
oceanography courses through 
the Continuing Education 
Division , and planned to take 
all the core MSRC courses, 
starting with biological 
oceanography this coming fall. 

Larry had many 
dreams for the continued 
development of our reference 
room, but his premature death 
at age 45 left many of the e 
dreams unrealized. An aid and 
a friend to MSRC in his short 
tenure here, he will be truly 
missed. We will continue 
building the reference room 
where he left off. 

1 · 1 



Constructive 

You take a rock, your hand gets hard. 
You raise your eyes and there's a pair 
of small beloveds, caught in pails. 
The monocle and eyepatch correspond. 

You take a glove, your hand is soft. 
The ocean floor was done in lizardskin; 
around a log or snag 
the surface currents run 

like lumber about a knot. A boat 
is bent to sea: we favor the medium 
we're in, our shape's around us: shape 
takes time. At night, 

the bed alive, what teller of truth 
could tell the two apart? 
Lover, beloved; hope or command; 
your hand is given, when you take a hand ... 

- Heather McHugh 
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