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FOREWORD

Rhode Island's senior senator,
Claiborne Pell, co-authored the Sea
Grant College and Program Act of
1966. Recently he was asked to com
ment on the program's performance
over the years.

"Sea Grant began before environ
mental issues were a deep concern,
but it is making major contributions
toward solving environmental prob
lems. Nationally, the program has
grown at a moderate pace, and I think
there have been advantages in that. It
has grown solidly and proved itself
extremely cost-effective."

The University of Rhode Island's
Sea Grant Program is guided by the
realization that in order to keep the
public support it has won since 1967 it
must continue to solve real problems
for people and continue to improve
the quality of life in the state and in
the region.

Niels Rorholm

Coordinator
URI Sea Grant Program
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The Sea Grant Marine Advisory
Service, the Coastal Resources Center,
the National Sea Grant Depository
and the Northeast Regional Coastal
Information Center make up the Divi
sion of Marine Resources at the Uni

versity.
Overall, the role of the Division

is to develop, package and deliver in
formation, technology and research
results to the marine community, not
only within the state but wherever
needed.

Toward that end, it relies on the
expertise of faculty throughout the
University. Close to 20 different de
partments and units work with Marine
Advisory personnel on a wide variety
of projects.

To provide even greater com
munication between and among Uni
versity marine-related faculty and
staff, the director of the Division of
Marine Resources was made part-time
assistant provost for marine affairs.

Fisheries Development

The fisheries specialist has tradi
tionally assisted fishermen by intro
ducing them to new concepts in gear
and by improving existing gear de
signs. This year was no exception.

A Rhode Island captain who
geared for Scottish seining with MAS
assistance increased his landings five
fold. He said another benefit was that,
because the vessel was more versatile,
more days could be logged and a
wider area covered. Slower speeds
during towing also reduced engine
maintenance. Requests for demon
strations of this method continue to

come in from around the country.
Another important demonstration

project involved French polyvalent
doors. The design for these doors was
imported from Europe, where they
had shown promise in being low in
maintenance, easy to handle and cap
able of increasing the efficiency of
draggers. They were tried out exten
sively by Rhode Island vessels in the
spring, and construction diagrams for
them are now available.

Marine Education

The state's 40 school districts and
its citizenry continued to be made
aware in a variety of ways of how
important Narragansett Bay and the
ocean are to every aspect of life in
Rhode Island. Marine education proj
ects are designed primarily for use
within the state but could easily be
adapted for use throughout the region
and nation.

Schoolteachers have commented
on the lack of teaching materials in
marine subjects. To fill that need, the
MAS marine education specialist un
dertook to amass and catalog a variety
of teaching materials that could be
made available to schools. The Marine
Awareness Center, which opened dur
ing the year at URI's Narragansett Bay
Campus, includes over 3,000 docu
ments, available on loan or as copies
to schools, teachers and the general
public. The Center has also published
and distributed a bibliography of its
holdings. Since its opening, the Cen
ter's project coordinator has answered
close to 500 teacher inquiries and held
45 training conferences.

Thanks to two National Science
Foundation grants, the Center has
been able to disseminate marine science

materials to kindergarten through
eighth grades in Rhode Island schools.

Among other projects carried out
by the education specialist were a
summer Marine Awareness Program
for high school students, distribution
of fact sheets on marine topics in both
English and Spanish, construction of
display units which were widely used
by schools, distribution of a marine
events calendar, and significant addi
tions to the Marine Advisory Service
slide collection.



Marine Recreation

and Coastal Utilization

The scope of projects in this area
has expanded in many directions from
the field specialist's initial involvement
in the state's boating industry a dec
ade ago. Today his work reaches into
engineering, economics, business man
agement, health and safety, law en
forcement, coastal planning, ecology
and agriculture. This work has become
increasingly useful to an audience far
outside the state's boundaries.

A case in point was a two-day
workshop, the first of its kind ever
held, which was organized by URI last
winter. Participants from 11 states
heard the world's foremost experts on
hypothermia and cold water survival
explain how cold kills, how hypo
thermia can be prevented and how it
can be treated. The response nation
wide showed a real need for informa
tion and training on the subject. As a
result, a training manual was produced
and plans were made for URI to host
a five-day international conference
and workshop on hypothermia in
1980.

Other activities of the marine rec
reation specialist included:

• Initiation of a research demon
stration project at URI involving a
marine anti-fouling device.

• Continued involvement with

floating tire breakwater development.
This valuable concept was pioneered
at URI.

• Continuing assistance in pro
viding environmental information to
the public concerning marinas and
boats.

• Preparation and distribution of
information for mariners on the dan
gers of red tides. The U.S. Coast Guard
contemplates distributing this infor
mation nationwide.

Seafood Technology

Rhode Island has become increas

ingly involved with seafood processing,
and the Marine Advisory Service sea
food technologist continues to find
specific new areas in which to help the
industry.

To consolidate and expand re
search and education programs in
food science, especially marine foods,
the University combined three existing
departments into a new Department
of Food Science and Technology, Nu
trition and Dietetics. The MAS spe
cialist was named an adjunct professor
in the department, thus becoming an
even more valuable link between the

seafood industry and University re
searchers.

A three-year project with a sea
food-processing company was success
fully completed during the year. A
multispecies-processing technique, a
relatively new concept, was developed,
and generated tremendous interest
throughout the state's processing in
dustry.

Continuing projects included one
on clam depuration and another on
saltwater wells. Technological infor
mation generated for clam depuration
was made available to processors of
other bivalves. Potential saltwater
wells, which abound in the state, had
been identified by the specialist as
having potential usefulness in both
aquaculture and fish processing. A
publication on the subject is in prepa
ration.

A collaborative research project
between the University and a seafood
company was concluded during the
year. The project of turning clam-
processing waste into commercial feed
for salmon was in its last stage of eval
uation, and the specialist interested a
trout farm in trying it for their pur
poses. Concurrently, he worked with
University researchers to develop a
more efficient method for recovering
the clam wastes.

Marine Economics /Business

The Marine Advisory Service
again has on its staff (one-third time)
a URI professor of resource economics
with a profound understanding of the
commercial fishing industry. His major
emphasis was on helping fishermen
and potential investors with financial
and tax questions and in determining
the economics of exploiting more
underutilized fish species, particularly
those with export potential.

In this past year, MAS was also
able to give considerable assistance to
marinas and boatyards. At the in
dustry's request, faculty from the Col
lege of Business Administration ana
lyzed the financial structure of marinas
and boatyards and produced a report
published in January 1980. A number
of seminars were also held, aimed at
improving the financial management
skills of marina and boatyard opera
tors.



The Coastal Resources Center

The CRC continued to provide
all levels of government with advisory
services on a broad range of coastal
management topics and continued to
function as a principal source of tech
nical and planning assistance to the
state's Coastal Resources Management
Council.

At the request of the EPA Re
gional Office in Boston and the EPA
Research Laboratory in Narragansett,
it produced a detailed review of the
literature available on water quality in
Narragansett Bay. This information is
vital to state and federal agencies as
they evaluate strategies for improving
the quality of the Bay's severely pol
luted water.

Working closely with the Gover
nor's Office, the Center provided tech
nical information and evaluation of
problems and proposals concerning
energy facility siting, development of
the outer continental shelf and expan
sion of the state's marine fisheries.
Many of its recommendations became
parts of various documents signed by
the Governor.

A major effort for both the Man
agement Council and the Rhode Island
Department of Environmental Man
agement was a review of all possible
candidate areas for estuarine sanctu

aries. Findings were used both in an
informal brochure for the public and
as the basis for the state's proposal to
the federal Office of Coastal Zone
Management.

Several coastal communities

turned to the Center for help in dealing
with such problems as water pollu
tion, possible nuclear plant siting and
disposal of dredge spoils.

A new group in the state in need
of assistance is the Rhode Island Aqua-
culture Association, which is trying to
encourage passage of comprehensive
state policies and regulations over
aquaculture.

Communications

and Information

Dialogue between URI Sea Grant
and the public takes place on a steady
basis in a variety of ways: through
meetings with groups, distribution of
specific publications and answering
requests for information as well as by
keeping the public and the media
aware of current marine research at
the University.

In 1978-79, the publications dis
tribution manager sent out approxi
mately 35,000 research, advisory and
education publications. About 110,500
copies of one quarterly and three bi
monthly periodicals went to an audi
ence of 18,500 individuals, libraries,
businesses and schools. Twenty-eight
new titles were issued during the year.
The URI Sea Grant Publications Cata
log, which abstracts 300 publications,
was in such demand that an updated
edition was made available in the fall.

The communications specialist
continued to work with the media as

well as write news releases and popular
articles. One of the articles, which ap
peared in the state's leading newspaper
on the marine life of Narragansett Bay,
won a $1,000 American Association
for the Advancement of Science-
Westinghouse Science Writing Award.
This is the second time URI has won it.

The newsletter editor wrote six
issues of the bimonthly NEMAS Infor
mation, which has a readership of
11,000. Her article on hypothermia
and the University's ground-breaking
conference on the subject appeared in
the New York Times Magazine and
another, on red tides, in Soundings.

Three separate user information
services, the Marine Advisory Service
Information Center (MASIC), the
Northeast Regional Coastal Informa
tion Center (NERCIC) and the Division
of Marine Resources Library, began
their second year of cooperative acti
vities. Information requests increased
from 700 in the first year to over
2,000. The MAS Center also distri
buted monthly lists of acquisitions to
a variety of clients and produced a
number of information packages.

The Center for

Ocean Management Studies

The Center carried out its job of
promoting communication between
branches of the marine scientific com

munity through newsletters, lectures,
workshops and seminars.

A major research activity focused
on the disastrous Amoco Cadiz oil

spill of 1977, and involved a compre
hensive study of the spill's economic
impact. Researchers are looking into
the direct costs of the accident to fish
ermen and hotel owners, into indirect
costs to the community, and into the
overall impact of the spill on the
French economy, and they are assess
ing oil spill cleanup techniques.

During the year, a research as
sociate program was created, providing
a unique opportunity for top manage
ment from government, industry and
other academic institutions to conduct
research on a marine management
issue of national importance. Dr. Eric
Schneider, Director of the EPA's Nar
ragansett, R.I., laboratory, became
the first research associate on June 1.
During his two-year assignment at
COMS he will analyze marine pollu
tion problems in coastal waters, lecture
at the University and participate in
marine studies at the Center.
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The University of Rhode Island
recognized the national need for more
effective management of the ocean en
vironment more than ten years ago
and with Sea Grant support developed
a number of programs in education to
meet that need. The scope and quality
of these programs have increased year
by year.

Nineteen seventy-nine marks the
tenth anniversary of the Master of
Marine Affairs Program, a unique ef
fort to give professionals in marine
fields a broad overview of the various
disciplines that contribute to the wise
use and management of marine re
sources. The 22 students enrolled in

the program during 1978-79 were able
to choose one of four study concen
trations — coastal zone management,
fisheries management, maritime policy
and international marine resources
management. This final option is pri
marily for international students who
plan to transfer the United States ex
perience with marine resources man
agement to their own countries. Five
foreign students were enrolled in the
course during the year.

There are presently 175 alumni in
19 countries, holding a wide variety
of positions. Those in coastal zone
management make up the largest group.

The two-year Master of Arts in
Marine Affairs Program, initiated in
the fall of 1977, also completed a suc
cessful year. Several of its 22 students
who had served as interns with the
state's Coastal Resources Management
Council and the Department of En
vironmental Management are currently
employed in state agencies.

A Ph.D. program in Marine Re
source Economics, which was com
pletely restructured and offered once
again in the fall of 1978 after a lapse
of several years, now has 14 graduates,
all in high-level positions here and
abroad.

The need for this unique program
was made obvious by the dramatic in
crease over the past decade in prob
lems concerning marine resources.
Dealing with them requires an under
standing of ocean management as well
as training in general economics.

URI has responded with a master's
and a Ph.D. program that capitalize
on the University's breadth of expertise
in marine subjects. In a period of gen
erally declining enrollment, the two
programs are attracting a growing
number of truly outstanding students.
One graduate is chairman of the De
partment of Economics at Connecticut
College; another is senior staff econo
mist for the New England Regional
Fisheries Management Council. Thirty
applicants were accepted for the fall
of 1979.

Major research areas which have
been developed for the restructured
programs include international fisheries
development; the economics of marine
recreation, fishing, offshore oil and
gas, and aquaculture; the economic
costs of oil spills and the impact of
marine business on the region's econ
omy.

Shortly after the Amoco Cadiz
spill, the University was asked to co
ordinate an economic study with other
universities here and abroad of the
costs of such a massive environmental

catastrophe, and several students in
the programs have been involved in
this work.

The Fisheries and Marine Tech
nology Program offered 34 courses
and had an enrollment of close to 100
during the year. Thirty of them re
ceived an A.S. degree in May, while
12, four of whom were foreign stud
ents, earned a B.S. through the Marine
Resources Option.

Employment in fishing or other
marine-related industries continues at
high levels and 44 students registered
for the fall of 1979 in the associate de
gree program.

To meet the needs of the general
public, faculty in the department of
fered evening classes in commercial
fishing, diesel engineering, and coast
wise and celestial navigation. These
classes were always filled.

Several changes in the curriculum
were made to increase operational ef
ficiency, and more are anticipated.

An event of major importance for
the program was the acquisition of an
additional 4,000 square feet of labora
tory and classroom space. The depart
ment is now housed in an adequate
and permanent facility and able to
contemplate activities that would not
have been possible previously.

This year, department members
completed a program of training for
United States Fisheries Observers. A

training manual and curriculum digest
published in the fall of 1979 identify
the essential elements of observer edu

cation. This was developed at the re
quest of the National Marine Fisheries
Service and generated interest and co
operation from a number of fisheries
associations and government agencies.



The other four projects dealing with
coastal management were individual
studies:

Carbon Flux in a Coastal Marine Bot
tom Community. In order to under
stand the response of marine bottom
communities to such man-caused per
turbations as dumping, anoxic waters,
and oil sludge, solid information on
the rates and mechanisms of bottom
community dynamics is needed.
Toward that end, biologists at the
Graduate School of Oceanography
began this study with Sea Grant sup
port in 1976. Originally scheduled to
end in 1979, the project has been ex
tended another year. Work goes on to
perfect methods for measuring rates
and pathways of carbon and nitrogen
flow, to define how the type and
amount of organic input to the bottom
affects production of benthic animals
and demersal fish and to develop the
first numerical model of a benthic

community —a powerful research and
managerial tool.

Circulation Dynamics of Narragansett
Bay. Those charged with the welfare
of the state's major natural resource,
Narragansett Bay, need very much to
know what happens to the heated
water, sewage and industrial waste
discharged into it. This need is being
met by a project now in its second
year. Using data from a field study
done by the National Ocean Survey in
1977, ocean engineers are verifying
the details in their circulation model
of the Bay.

Marine Recreational Fishing in Rhode
Island. This study will provide useful
socioeconomic information for re
source managers, dealers in sport fish
ing supplies and others, as well as de
tailed information on the size and
composition of the recreational fishery
catch. A year of data collection in
cluded a telephone survey of randomly
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selected Rhode Island households and
field interviews with some 6,000 sport
fishermen. The information gathered
will make it possible to estimate eco
nomic and biological parameters and
relationships for saltwater fishing in
the state.

*Industry Average Financial Ratios of
Southern New England Marinas and
Boatyards. Financial ratio analysis is a
common technique for assessing the
financial health and performance of a
business. It involves using financial
performance ratios based on simple
data gathered from area businesses.
Ratios such as current assets to cur
rent debt, net profits to net sales, and
sales to average inventory provide a
measure against which a firm can com
pare its own performance.

However, until recently no codi
fied set of industry average financial
ratios existed for marinas and boat

yards, so there were no reliable
benchmarks against which the ratios
of individual firms could be compared.
Banks, which historically have had lit
tle experience with these businesses,
tended either to steer clear of them as
loan applicants or to treat them as
equivalent to automobile dealerships,
which led to overly conservative eval
uations of their credit worthiness.

At the request of marina and
boatyard owners, the University's
College of Business Administration
undertook to develop financial per
formance ratios for all of southern
New England. This study, supported
by Sea Grant for one year, was carried
out via questionnaires, and received
an enthusiastic response from owners
of marinas and boatyards in Connecti
cut, Rhode Island and Massachusetts.
The final report, which was published
in January 1980, reflects industry
averages and not the performances of
individual firms.

Aquaculture

Salmonid Aquaculture in New England:
An Economic Analysis. This study
was begun in 1977 to assess the future
for salmon culture in New England
under various circumstances. So far, a
method has been devised to make an
economic analysis of ocean ranching
with a water reuse system, and an
analysis of the primary recreational
benefits of augmented recreational fish
stocks has been completed.

Marine Pathology. This laboratory is
called on more and more to solve dis
ease problems or to diagnose cause of
death in marine mammals, turtles, fish
and invertebrates. One result of this
public service function is that acces
sions, which also serve as teaching
and research material, have increased
by about 4,000. Specific research proj
ects during the year were co-sponsored
by the National Science Foundation,
American Petroleum Institute, Sea
Grant Miami, Woods Hole Oceano-
graphic Institution, EPA and URI.

*Production of Salmonids in Closed

Systems. There is considerable interest
both in this country and abroad in
raising salmon in hatcheries that reuse
water. If the proper environment can
be achieved, smolts can be produced
more cheaply and pollution lessened.

This project, which began in 1976,
has been directed at producing that
environment. Early achievements in-
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eluded developing a low-cost and effi
cient diet and reducing mortality due
to disease and premature sexual de
velopment.

In the past year, project personnel
worked with other agencies and insti
tutions on solving water quality prob
lems; specifically, nitrite toxicity, high
mortality during smoltification and
impaired respiration. Nitrite toxicity
was resolved through chloride ion en
richment of the water; smolt mortality
of steelhead trout, traced to elevation
of ammonia in the erythrocyte, was
reduced by sodium ion enrichment;
and the complex problem of impaired
respiration was partially solved
through calcium ion manipulation.
The result has been increased interest
on the part of governments and com
mercial growers in making use of
closed systems. In addition to federal
and state hatcheries here and in Can
ada, firms in Maine, New York, Con
necticut and Washington have recently
adopted them.

14

Fisheries

Tank Testing URI Series 340 Trawl.
This net, developed by URI for the
National Marine Fisheries Service in
1964, has been a tremendous success
with fishermen here and abroad. It is
a small net, comparatively speaking,
but capable of much versatility in both
its size and its catch type. In response
to a number of inquiries about possible
design modifications, six scale models
were designed, constructed and tested
in the White Fish Authority Hume
Tank in Hull, England, during the
year. Promising design changes shown
by the tests are being investigated.

Analysis of Changes in Capital Stock
in New England Fisheries. The ability
of the New England Regional Fisheries
Management Council to predict entry
into and exit from specific fisheries by
fishermen is crucial to management
decisions. This study, now in its second
year, is looking into an area of fish
eries economy about which very little
is known —the changing number of
vessels in a fishery. This is a far more
significant figure than catch per vessel
for the prediction of fishery stocks
and the regulation of effort. Two
sources of useful data have been iden
tified, and the result is a body of in
formation on capital stock and fishing
activities of New England firms over
the period 1970-78. The mathematical
model being developed will be used
for long-run forecasting.

Food and Drugs

The Biochemical Composition and
Biological Effectiveness of Brine Shrimp
in Aquaculture. An estimated 99 per
cent of aquaculturists use brine shrimp
to feed fish and shellfish. This study is
part of an international project aimed
at providing the aquaculture industry
with needed information on the nutri
tional and biological value of new
strains of brine shrimp that appear on
the market. URI researchers expect to
complete their portion of the study in
1980.

Food Service Management Personnel
and Clientele Reactions Toward Fish

Utilization in Food Service Systems in
Rhode Island. This project was initiated
in 1978 to promote the use of fish in
food service systems statewide. Re
searchers in the Department of Food
Science and Technology, Nutrition
and Dietetics have now developed a
questionnaire to survey the following:
fish utilization in all known food serv
ice systems in the state, the adequacy
of available equipment and refrigera
tion, supply sources, budgets, and
client response. Recommended species
of fish have also been identified and
recipes developed.

*Removal of Wastes from Salmon
Culture Water and Utilization of
Wastes from Seafood Processing Plants.
A process developed by chemical en
gineers over the past year not only
turns a waste into a useful raw mate
rial but addresses a basic problem in
closed-system aquaculture.



Aquaculturists wishing to recycle
water must clean it first. Foam sepa
ration, the principle by which deter
gents work, is a common and effective
method of water treatment.

Looking for a natural foaming
agent that would behave like standard
commercial detergents but not be toxic
to fish and algae, the URI researchers
found it in waste water from clam-
processing operations in the state.
When this water is pumped through a
foam generator, it produces a micro-
foam with unusual characteristics. Its
special virtues include small bubble
size, long lifetime, and the fact that,
being more stable than traditional
foams, it can be pumped. In aquacul
ture systems it removes 90 to 100 per
cent of fish wastes.

It was also found to have uses
outside aquaculture which will become
increasingly important as fish and
other kinds of food processing firms
are required to meet new government
standards on the waters they discharge.
The surfactant produced from clam
waste, it was found, can also float off
suspended solids in the waste waters
of a variety of processing operations.

Other URI researchers have been
investigating the foam's potential for
supplementing the diet of fish in aqua
culture and for aerating their water.
All in all, this natural surfactant shows
impressive promise for the food and
aquaculture industries.

*Pragmatic Facets of Deleterious
Dinoflagellate Toxins. Poisonous red
tides, the phytoplankton blooms that
occur periodically in oceans around
the world, have been known since
biblical times. But today, with shell
fish more important to world trade
than ever before, a red tide can have
serious health and economic conse
quences. In 1977, red tide cost Japan
$15 million. Last year, the scallop
aquaculture in that country was badly
crippled by another red tide.

Since the early 1970s, when scores
of New Englanders suffered paralytic
shellfish poisoning with disastrous re
sults for the seafood industry, a phar
macognosy team at URI has been
studying various aspects of the prob
lem. By 1976, their research was inter
nationally known and shellfish samples
from around the world began to be
sent to them for analysis.

Many mysteries about red tides
still remain. It isn't even known what

triggers a population explosion or
"bloom" of the minute phytoplankton
whose toxins accumulate in the bodies
of shellfish. Speculation is that a spe
cific combination of water chemistry,
water salinity and weather is the cause.

Current research at URI continues
to try to improve understanding of
the dinoflagellate toxins, to evaluate
their impact on humans and to devise
ways to prevent poisoning other than
the indiscriminate closing of shellfish
beds, which is so disastrous to the in
ternational seafood trade.

*Rapid Visual Methods for Seafood
Quality: Combined Enzyme Strips for
Grading. The freshness of fish is af
fected both by enzymatic breakdown
and by bacterial spoilage. Hypoxan
thine, a metabolic by-product, ac
cumulates in fish tissue from harvest.
It increases as freshness decreases.

The researchers succeeded in
developing a rapid visual method for
measuring this compound in fish. The
"strip test" is based on the fact that
when muscle fluid of fish is placed on
a dyed and enzyme-coated strip of
paper, a chemical interaction occurs
which turns the paper from blue to
pink if fish is not fresh. The re
searchers then developed a visual en
zyme strip which can detect diamines,
the compounds which accumulate in
fish tissue as products of bacterial
spoilage. As diamine forms, the color
changes from white to green.

These two separate colorimetric
test strips will be incorporated into a
single unit and then refined to detect
hypoxanthine and diamine develop
ment in the three quality phases: fresh,
acceptable, and incipient spoilage. In
dustry is interested in this easy-to-use
method.
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Frequently, the Sea Grant Pro
gram is able to respond quickly to
needs in the marine community and
implement promising new ideas for re
search because of a fund maintained
for the development of unanticipated
and short-term projects. Often such
"quick-response actions" lead to larger
scale, formally funded research in the
following years.

Nine such studies received finan
cial help from Sea Grant during the
past year. Boat theft, a relatively new
kind of crime, increases yearly. One
reason it flourishes is because law en
forcement agencies do not have a co
herent strategy for combatting it. A
URI study examined all existing infor
mation systems in the United States
and concluded that what was needed
was not a new method for reporting
boat theft but better cooperation be
tween various authorities and a more
effective coordination of information.

Their findings and recommendations
were circulated at a national workshop
on boat theft last spring.

Other projects were:

• Development of a seagoing ap
prentice program to inform high
school seniors of seagoing job oppor
tunities and the realities of working at
sea.

• Development of a syllabus for
an undergraduate-level course in
oceanography.

• A study of the "structure and
behavior" of fish marketing, a major
and little-documented segment of the
New England economy.

• Analysis of legal mechanisms
available to Rhode Island to establish
fishery management jurisdiction in
nonstate waters between Block Island

and the mainland.
• Development of a waterfront

planning project for the city of New
port.

• Preparation of a comprehensive
report on a 13-year census of fish
populations in Narragansett Bay.

• A preliminary investigation of
the immune response in malaysian
prawns which could be of enormous
value in shrimp culture.

• An analysis of the nature and
volume of marine growth on floating
tire breakwaters as a step toward en
gineering more floatability into these
structures.
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PROJECT STATUS FISCAL YEAR 1979

Project Number and Title

Advisory Services A/AS-3 Marine Advisory Service

A/COM-1 Center for Ocean Management Studies

A/CR-5 Coastal Resources Center

Education E/FT-1 Fisheries and Marine Technology

E/MA-2 Master of Marine Affairs

E/ME-2 Marine Resources Economics Option

E/OT-1 Fisheries Observer Training Program

Coastal Resources R/ES-11 Carbon Flux in a Coastal Marine Bottom Community

R/ES-14 Circulation Dynamics of Narragansett Bay

R/CL-1 Development and Verification of Hydrodynamic and Dispersion Models for
Coastal Ponds

R/CL-2 Waterfowl in Coastal Lagoons

R/CL-3 Submerged Macrophytes in R.I. Coastal Lagoons and Ponds

R/CL-4 Sediment Transport and Depositional Patterns in Selected Lagoonsand Salt Ponds

R/CL-5 Fish and Fisheries of R.I. Coastal Lagoonsand Ponds

R/CL-6 Options and Techniques for Management of Coastal Lagoonsand Ponds

R/MR-3 Study of Marine Recreational Fishing in Rhode Island

R/MR-4 Study of Industry Average Financial Ratios of Southern New England Marinas
and Boatyards

Fisheries

Aquaculture

R/F-26 Analysis of Changes in Capital Stock in New England Fisheries

R/F-27 Tank Testing URI Series 340 Trawl

R/A-ll

R/A-12

R/A-13

Production of Salmonids in Closed Systems

Marine Pathology

Salmonid Aquaculture in New England: An Economic Analysis

Planned

Termination Date
Date Initiated

None

1983

None

1981

1980

1982

1979C

1978C*

1980

1981

1981

1981

1981

1981

1981

1980

1979C

1980

1980

1979C

1981

1980

1975

1977

1971

1968

1977

1977

1977

1976

1978

1978

1978

1978

1978

1978

1978

1977

1978

1978

1978

1976

1978

1978

Food and Drugs R/D-5 Pragmatic Facets of Deleterious Dinoflagellate Toxins 1979C 1976

R/T-7 Rapid Visual Methods for Seafood Quality: Combined Enzyme Strips for Grading 1979C 1977
R/T-9 Removal of Wastes from Salmon Culture Water and Utilization of Wastes from 1979C 1977

Seafood Processing Plants

R/T-10 Study of Food ServiceManagement Personnel and Clientele Reactions Toward Fish 1980 1978
Utilization in Food Service Systems in R.I.

R/T-ll Biochemical Composition and Biological Effectiveness of Brine Shrimp in Aquaculture 1980 1978

Management and
Development

M/PM-1 Program Management

M/PD-1 Program Development

C indicates project was completed in that year.
* Some final studies were funded under M/PD-1 for fiscal year 1980.
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None

None

1971

1973



ACTIVITY BUDGET

Marine Resources Development

Socioeconomic and Legal Studies

Aquaculture

Living ResourcesOther Than Aquaculture

Marine Biomedicinals and Extracts

Marine Economics

Marine Recreation

NOAA University
Grant Matching
Funds Funds

$67,446 $ 49,789

25,079 8,035

20,011 6,531

59,550

84,807

9,826

42,155

Marine Technology Research and Development Resources Recovery andUtilization 80,019 29,576

Marine Environmental Research

Marine Education and Training

Research and Studiesin Direct Support of Coastal Management Decisions 25,865 45,620

Ecosystems Research 239,185 62,492

College Level

Vocational Marine Technician Training

66,030 112,156

94,329 109,792

Advisory Services Marine Advisory Services

Center for Ocean Management Studies

350,000

20,000

160,834

73,017

Program Management and Development Program Management

Program Development

90,174

87,505

10,935

TOTAL

ROUNDED TO

$1,310,000 $722,958

$723,000'

*While matching is shown at $723,000, the University of Rhode Island does not wish to claim
matching for audit purposes for more than one-third of the total cost of the University of Rhode
Island Sea Grant Program.
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SEA GRANT PUBLICATIONS AND PAPERS

July 1978 to June 1979

Note: The Pnumber at end ofcitation isthe order number used by the Publications Unit of the URI Marine Advisory Service.

Advisory Services and Education

Bucci, A., ed. (RCIC, URI). "The Bay Bib:
Rhode Island Marine Bibliography,"Vol. 1
(1979), P 778. Vol. 2: Key Word in Context
Index (1979), P 779.

Dunn, C. Q., and J. Miner (RCIC, URI). 'The
Newport Waterfront Bibliography" (1978),
P782.

Keiffer, E. (MAS, URI). "A Report on the Uni
versity of Rhode Island's Sea Grant Program,
July 1977 to June 1978" (1979), P 783.

Johnson. H. J. (MAS, URI). "Construction
Diagrams for French Polyvalent Otter Doors"
(1978), P 735.

Johnson, H. J. (MAS, URI). "Construction Dia
grams for Portuguese Polyvalent Otter Doors"
(1978), P 764.

Marine Advisory Service, URI. "URI Sea Grant
Program Publications Catalog" (1979), P 723.

Motte, G. A. (Fisheries and Mar. Tech., URI).
"Cutting Web Tapers," 2nd Printing (1979),
P13.

Stout, P. K. (MAS, URI). "Old Sea Sayings,"
Fact Sheet (1979), P 800.

Aquaculture

Harlin, M: M., B. Thorne-Miller and G. B.
Thursby (Botany, URI). "Ammonium Uptake
by Gracilaria Sp. (Florideophyceae) and Ulva
lactuca (Chlofophyceae) in Clpsed System Fish
Culture," Proceedings of the Ninth International
Seaweed Symposium, Science Press (1978), P 808.

O'Neill, D. J., and J. S. Cobb (Zoology, URI).
"Some Factors Influencing the Outcome of Shel
ter Competition in Lobsters (Homarus ameri
canus)," Marine Behavior and Physiology 6:
33-45 (1979), P 761.

Tamm, G. R., and J. S. Cobb (Zoology, URI).
"Behaviorand the Crustacean Molt Cycle:
Changes in Aggression of Homarus americanus"
(1978), P 719.

Zeitlin-Hale, L., and A. N. Sastry (GSO, URI).
"Effects of Environmental Manipulation on the
•Locomotor Activity and Agonistic Behavior of
Cultured Juvenile American Lobsters, Homarus
americanus," Marine Biology 47:369-379 (1978),
P 734.
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Marine Environmental Research

Corduri, Richard J., Jr., K. Bonatta and K.
Simpson (Food Sci. and Tech., URI). "Applica
tion of Vertical Plate Gel Electrophoresis to the
Separation of Pigmented and Non-Pigmented
Trout and SalmonSpecies," Journal of Associa
tion of Official Analytical Chemists Inc. 62 (2):
269-271(1979), P811.

Hoffman, E. J., and J. G. Quinn (GSO, URI).
"Gas Chromatographic Analyses of Argo Mer
chantOil and Sediment Hydrocarbons at the
Wreck Site," Marine Pollution Bulletin 10(1):
20-24 (1979), P 802.

Jeffries, H. P. (GSO, URI). "Biochemical Cor
relates of Seasonal Change in Marine Com
munities," The American Naturalist 113(5):643-
658 (1979), P 770.

Nixon, D. (Marine Affairs, URI). "Public Access
to the Shoreline: The Rhode Island Example,"
Coastal Zone Management Journal 4(Vi):65-81
(1978), P 736.

Quinn, J. G., and E. S. Van Vleet (GSO, URI).
"Contribution of Chronic Petroleum Inputs to
Narragansett Bay and Rhode Island Sound Sedi
ments," Journal of Fisheries Research Board of
Canada 35(5):536-543 (1978), P 740.

Tomas, C. R. (GSO, URI). "Olisthodiscus luteus
(Chrysophyceae) I. Effects of Salinity and Tem
perature pn Growth, Motility and Survival,"
Journal of Phycology 14:309-313 (1978), P 741.

Tomas, C. R. (GSO, URI). "Olisthodiscus
luteus (Chrysophyceae) II. Formation and Sur
vival of a Benthic State," Journal of Phycology
14:314-319 (1978), P 742.

Van Haverbeke, L., and C. W. Brown (Chemis
try, URI). "Detection of Hazardous Chemicals
in Water: Resonance Raman Spectroscopy in a
Flow-Through System," American Laboratory,
December 1978, P 803.

Wolke, R. E., and R. K. Stroud (Marine Pathol
ogy, URI). "Piscine Mycobacteriosis," Myco
bacterial Infections of Zoo Animals, Smithsonian
Inst. Press (1978), P804.

Marine Foods

Hsu, C. P., A. Marchand, Y. Shimizu and G. G.
Sims (Pharmacognosy, URI). "Paralytic Shellfish
Toxins in the Sea Scallop, Placopecten megel-
lanicus, in the Bay of Fundy," Journal of Fish
eries Research Board of Canada 36(l):32-36
(1979), P 839.

Jhaveri, S., J. Montecalvo, Jr., P. Karakoltsidis
and J. Howe (Food Sci. and Tech., URI). "Ab
stracts of Methods Used to Assess Fish Quality"
(1978), P 777.

Shimizu, Y., M. I. Alam, C. P. Hsu (Pharma
cognosy, URI). "Comparison of Toxins in Three
Isolates of Gonyaulax tamarensis (Dinophy-
ceae)," Journal of Phycology 15:106-110 (1979),
P841.

Marine Recreation

Chmura, G., and N. W. Ross (MAS, URI).
"The Environmental Impacts of Marinas and
Their Boats: A LiteratureReview with Manage
ment Considerations," 2nd Printing (1979), P 675.

Cichy, F. C, H. Schenck and J. J. McAniff
(Mech. Engr. and Applied Mechanics, URI).
"Corrosion of Steel and Aluminum Scuba
Tanks" (1978), P 769.

McConnell, K. E., and T. P. Smith (Resource
Economics, URI). "Marine Recreational Fishing
in Rhode Island: February and March 1978"
(1979), P 795.

McConnell, K. E., and T. P. Smith (Resource
Economics, URI). "Marine Recreational Fishing
in Rhode Island: April and May 1978" (1979),
P796.

Ocean Engineering

Beauchamp, C. H., and M. L. Spaulding (Ocean
Engineering, URI). "Tidal Circulation in Coastal
Seas," Proceedings of the Specialty Con
ference on Verification of Mathematical and
Physical Models in Hydraulic Engineering,
American Society of Civil Engineers (1978),
P753.


