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A National Capability

A range of important issues confronting the U.S. marine sector and a geo-
graphic listing of academic and non-profit institutions that conduct or ac-
tively participate in the work of the National Sea Grant College Program.




SEA GRANT: ANATIONAL CAPABILITY

The National Sea Grant College Program is a national, grassroots-based ca-
pability which is essential to the future of U.S. marine resources. Sea Grant
is dedicated to the national goal of promoting the understanding, develop-
ment, utilization, and conservation of ocean and coastal resources through
university-based research, education, and advisory services.

Sea Grant Works

® The National Sea Grant College Program is a successful investment in
the marine sector of the national economy. This investment has produced
new ideas, economic benefits and skilled personnel.

¢ The National Sea Crant College Program has been studied and evalu-
ated repeatedly. Congressional and other external evaluations have de-
clared that the program is carrying out the intent of Congress. The pro-
gram has been cited many times by Congressional committees as one of the
most efficient, cost-effective programs of the federal government.

¢ The National Sea Grant College Program has become a medel for uni-
versity/private sector/government partnership on critical resource develop-
ment opportunities and problems. Its broad-based, multidisciplinary, qual-
ity research--which emphasizes societal and industrial needs--makes the
program a model which should be fostered and extended to other areas
where there are national development needs.

® Sea Grant s the primary national university-based marine resource pro-
gram. It is the only federal ocean program which couples research and the
transfer of results to marine sector users.

Sea Grant Is Essential
To National Ocean Policy

® New opportunities and demands for sustained Sea Grant effort are
growing out of priority national policy areas such as the Exclusive Eco-
nomic Zone, outer continental shelf resource development, and Great
Lakes and ocean water quality questions, as well as from rapid scientific
advances in such areas as genetic engineering and undersea technology.

® The country needs a stable and adequate base of support for the tunda-
mental, long-term, high-risk Sea Grant research that is the basis for scien-
tific advance in support of economic development. Continuity of support is
also vital to sustain Sea Grant’s educational and public service mission.

® Marine biotechnology, estuarine processes, fisheries recruitment and
variability, waste assimiliation, and ocean technology have been cited re-
peatedly as areas fundamental to marine sector advancement and to sound
environmental management. The Sea Grant network’s proven capabilities
for enlisting the talent of the universities--the main source of scientific ex-
pertise in our society--make it uniguely qualified to undertake these impor-
tant new initiatives.

The following sections of this book describe the unique capabilities and
achievements of this national program.
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THE NATIONAL
SEA GRANT NETWORK

Thirty Sea Grant colleges and in-
stitutions comprise the core of the
National Sea Grant College Pro-
gram. A unique Sea Grant cre-
ation, these programs function as
the primary planning, ;oal-set-
ting, management and accounta-
bility units of the national pro-
gram, and they are the main
source of continuity and long-term
commitment to the pui poses of
the National Sea Grant College
Program Act.

In 1982, the National Si:a Grant
Task Force surveyed the core Sea
Grant institutions, asking for a list
of other educational institutions 4
participating in local programs
since 1976. A “participant” was
defined as (1) an admir istratively
separate campus or system level
entity and (2} a recipient of Sea
Grant funds and/'or a required sig-
natory for a Sea Grant institutional
proposal.

The Task Force also checked the
annual listing of projec:s prepared
by the National Sea Grant Coliege
Program Office, It should be
noted, however, that this list does
not show subcontractors or partici-

pants in multi-institutional projects.

Over the years, the nat onal office
has awarded a number of grants
for individual projects, separate
from the core institutional pro-
grams. Records of these grants
were checked for additional partic-
ipants.

™

The survey results, which follow,
show that more than three hun-
dred institutions have participated
actively in the program since the
enactment of the Sea Grant Im-
provement Act of 1976:

254 institutions of post-
secondary education
27 elementary and secondary
schools or school systems
26 nonprofit institutions with
marine-related educational
and research missions

These institutions are located in 39
states {all 30 coastal states and 9 in-
land states), the District of Colum-

Guam

B SeaGrant nsteutions
States witn Sea Grant inst-tutions

-] States wiln Sea Gram projests

1.2

bia, Puerto Rico, and Guam. The
list does not include federal labo-
ratories or agencies, state agencies
other than those with special ma-
rine research and education func-
tions, cooperative private sector
enterprises, other cooperating
groups that do not receive funds,
or foreign universities.

Since the 1982 survey, a few addi-
tions and deletions have been
made in this section to reflect
known changes, but the map and
list following are basically derived
from data developed in 1982,

Pueric Ricq



PARTICIPATING INSTITUTIONS

ALABAMA

Dr.James [. Jones, Directo

Mississippi-Alabama Sea Grant
Consartinm

Caylor Building

Gulf Coast Rescarch Laboratory

Qcean Springs, MS 39564

(601) 875-9341

Auburn University

Marine Environmental Sciences Consorfium
Talladega College

Tuskegee institute

University of Alabama

University of Alabama in Birmingham
University of South Alabama

ALASKA

Mr. Donald H. Rosenbere, Director
Alaska Sea Grant College Program
University of Alaska

590 University Avenue, Suite 12
Fairbanks, AK 99701

(907) 474-7086

Kodiak Community Callege

Sheldon Jackson College

University of Alaska, Anchorage

University of Alaska, Cooperative Extension Service
University of Alaska, Fairbanks

University of Alaska, Juneau

ARIZONA University of Arizona
ARKANSAS University of Arkansas
CALIFORNIA

Dr. James [ Sudlivan, Program Manager

Califoriia Sea Grant College Program

Unrversity of Californin. 5rn Dieeo,
A-032

La jolin, CA 92093

(61914524440

Dir. Robwrt Friedhicin, Director

LISC Sea Graut Provran

Tustitute for Marfie aind Ceastal Studies
Liniverstty of Sowthern Cal foriia
Unizersity Park

Los Angeles, CA 90089-03:41

(213) 743-8068

California Academy of Sciences

California Institute ot Technology

California State Polytechnic University, Pomona
California State University, Long Beach
California State Unjversity, Northridge
Humboldt State University

Mess Landing Marine Laboratories

San Diego State University

San Francisco State U niversity

San Jose State University

Seripps Institution ot Oceanography

Southern California € vastal Water Research Projects
Southern California Qoean Studies Consortium
Stanford University

University of California, Berkeley

University of Califdrnia, Davis

University of California, levine

University of California, Los Angeles
University of California, Riverside

University of California, San Diego

University of Catifornia, Santa Barbara
University of California, Santa Cruz

University of San Diego

University of Southern California

University of the Pacific

COLORADO

Colorado State University
American Cancer Research Center and Hospital

CONNECTICUT
D, Victer E. Scoftron. Direchor
Coupecticnd Seaq Grant
Lhapersity of Comrecticnt

at Avery Pornt
rotenr, U Op 340
{2030 4450108

University of Conneclicut
Western Connecticut State College
Yale University
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DELAWARE

Dr. Carolyn A. Thoroushgood, Director

1 University of Delaware
University of Delaware Sea Grant College

Program
Rotiirison Hall
Unicersity of Delaware
Newark, DE 19716
{302)451-8062

DISTRICT OF COLUMBIA

National Seq Grant Coflege
Pragram Office

6010 Execufive Bouleon «f

Rockuvitle, MD 2085

{30!) 443-8923

American Geophysical Union
National Association for Equal

Opportunity in Higher Education
National Fisheries [nstitute

FLORIDA

Dr. fames C. Cate, Dhrector
Florida Sea Grant Colleve Progran
Building 8013

University of Floridn

Cabiesoile, FL 32671

{904) 39.2-5871

Florida Atlantic Liiversity
Flerida Institute of Technology
Florida International University
Florida Junior College

Florida Keys Community College
Florida State University

Harbor Branch Foundation
Mote Marine Laboratory

Nova University

St. Petersburyg Juniar Caollege
University of Central Florida
University of Florida

University of Miami

University of North Florida
University of South Florida
University of West Florida

GEORGIA

Dy, Edwnnd Chin, Dircctor
Grorgin Sca Grant College Prograsi
University of Georgi

Ecology Buiding

Athens, GA 30002

(404 542-7671

Georgia [nstitute of Technoelogy
Georgia Southern College
Morehouse Medical College
Skidaway Institute of Oceanography
University of Georgia

GUAM

University of Guam

HAWALI

Dr. fack R. Davidson, Divector

Sea Grant College Prograns
Liniversity of Hawail

Mariue Science Buildiny, Reom 220
1000 Pope Road

Honotudi, 198322

{808) 948-7031

University of Hawaii at Hilo

University of Hawaii, Honolulu Community College
University of Hawaii, Kavai Community College
Universi'vHawaii, Leeward Community College
Umiversity of Hawaii, Manoa

University of Hawaii, Maui Community College
University of Hawaii, Windward Community College

IDAHO

University of 1daho

ILLINOIS

Dy Rebert Lspesetll: Coordpuater
Titanis bindiama Sea Uit Prorgram
Liticer sity of (s

Kooy 2003 Hutf Hall

P00 Sonith Fonirtle Stree
Claratipasen, 1L e 1820

(2171333 184

Umversity of linws at Urbana-Champaign
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INDIANA

Dr. Robert Espeseth, Coordinator
{llinois/Indiana Sea Grant Program
Unifuversity of Hlinois

Room 203, Huff Hal!

1206 Soutir Fourth Strect
Champaign, 1L 61820
{217)333-1824

Indiana University
Purdue University

IOWA

Iowa State University

LOUISIANA

Dr. Jack R. Van Lopick, Director
Louisiana Seq Grant Colege Program
Center for Wefland Rescurces
Louistana Stute University

Baton Rouge, LA 70303

(504) 388-6345

Hebert Law Cenier

Louisiana State University Agricultural Center
Louisiana State University, Baton Rouge
Nicholls State University

Northeastern State University

Southern University, Baton Rouge
Terrebonne Parish S5chool Board

University of New Orleans

University of Southwestern Louisiana

MAINE

Mr. Rosald K. Dearlori,
Executive Director

LME Sea Grant College Program

Liniversity of Maine

14 Cobutrn Hall

Crone. ME 04469

(2071 581-1436

Bigelow Laboratory for Ocean Sciences

College of the Atlantic

Maine Maritime Academy

Southern Maine Vocational Technical Institute
University of Maine at Machias

University of Maine at Orono

University of Southern Maine

Washington County Vocational Technical Institute

MARYLAND

Mr. Richard Jarman.

Execcutive Director
Maruland Sea Grant Co'lege Program
H. . Patterson Hall. Rooin 1222
Lindversity of Marylomd
Coliege Park, MD 2674,
{301} 454-5p90

Anne Arundel Community College

Baltimore City Public Schools

Citizens Program for Chesapeake Bay

Council for National Cooperation in Aquatics

Johns Hopkins Liniversity

National Aquarium ir Baltimore

St. Mary’s College in Marvland

5t. Mary’s County Public Schools

Undersea Medical Society, inc.

University of Maryland, Baltimore City

University of Maryland, Baltimore County

University of Maryland, Center for
Environmental and Estuarine Studies

University of Maryland, Cuollege Park

University of Marvland, Eastern Shore

MASSACHUSETTS

Dr. Cliryssostomos Clirpssostonnidis
Seq Grant College Progr un
Massachusctts Institute of Techiology
Butlimg E38, Roomr 302

77 Massachusets Avens e

Cambridye, MA 02139

(617) 253-7041

Dr. Davad A, Ross

Sea Grant Coordinator

Waoods Hole Oceanographic
Tustitution

Wouods Hole, MA (12543

(617) 548-1400 x2393

Boston University

Children’s Memorial Hospital
Harvard Universitv

Massachusetts Institute of Technology
Massachusetts Maribme Academy
Marine Biological | aboratory

New Bedford Public School Svstem
New England Aquarium

Tabor Academy

University of Massachusetts, Amherst
Woaads Hale Oceanographic Institution

1.5



MICHIGAN

Dr. Alfred M. Beetou, Director
Michigan Sea Grant College Program
Lndversity of Michigan

2200 Bouiisteel Bouleve rd

Ann Arbor, MI 481092099

(313) 7p4-1138

Eastern Michigan University

Michigan Primary and Secondary Schools
Michigan State University

Michigan Technology University
Northern Michigan University
Northwestern Michigan College
University of Michigan

Wavne State University

MINNESOTA

Dr. Donnid C. McNanght, Director
Miwnesota Sea Grant Distituie
Urrversitu of Minneso'a

116 Classroom Office Euilding

1994 Buford Avenue

St Paul, MN 35108
(612)373-1708

University of Minnesota, Duluth
University of Minnesota, Twin Cities

MISSISSIPPI

Dr. Janes £ Jones, Divector

Mississippi-Alabasn Sea Grant
Consovtinm

Caylor Building

Gulf Coast Research Laboratory

Quean Springs. MS 39564

(607) 875-9341

Biloxi High School

Gulf Coast Research Laboratory
Jackson State University
Mississippi State University
Ocean Springs High School
University of Mississippi
University of Suuthern Mississippi

MONTANA University of Montana
NEVADA University of Nevada, School of Veterinary Medicine
NEW HAMPSHIRE

Dr. Rebert W, Corell, Divector
UNH Sea Grant Collegr Progrim
Maritte Program Builid 1y
Uiriversity of New Hampshire
Durhan, NH 03824

{603} Bp2-2994

Colby-Sawver College
Dartmouth College
Franklin Pierce Law Center
New Hampshire Council of Universities and Colleges
Plymouth State College
University of New Hampshire

NEW JERSEY

Dr. Robert B, Abel, Dieckor
New fersey Sea Gra!

New Jersey Marvine scivices Consortitan

Building 22
Fort Hianeock, NJ(7732
{200 8721300

Atlantic Community College
Broukdale Community College
Fairleigh Dickinson University

Kean College of New Jersey

Montclair State College

New Jersev Institute of Technology
New Jersey Marine Sciences Consortium
New Jersey Medical and Dental School
Princeton University

Rider College

Rutgers--The State University

Stevens Institute of Technology
Stockton State College
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NEW YORK

Dr. Donald F. Squire:, Director
New York Sen Grant Institute
37 Elk Street

Albany, NY 12246

(518} 436-070!

Adelphi University

City University of New York, Graduate
School at University Center

City University of New York, Hunter College

Clarkson College

Columbia University

Comell University

Great Neck Publiv School District

Jefferson County Community College

New York University

New York University Medical Center

Pratt Institute

Rensselaer Polytechnic Institute

Rochester Institute of Technology

Southampton College of Long Island University

5t. John's University

State University of New York, Agricultural and
Technical College at Farmingdale

State University of New York, College of
Environmental Science and Forestry

State University of New York at Albany

State University of New Yurk at Binghamton

State University of New York Cullege at Brockport

State University of New York at Buffalo

State University of New York College at Fredonia

State University of New York College at Oswego

State University of New York Coliege at Potsdam

State University of New York at Steny Brook

Staten Istand Continuum of Education

Society of Naval Architects and Marine Engineers

Syracuse School District

Webb Institute of Naval Architecture

NORTH CAROLINA

Dr. B. ). Copeland, Divector
LINC Sea Grant Coileg. Progrinm
Box 8605

North Carolina State Uitiversity
Rileigh, NUC 27695-86(15

(919) 737-2454

Beaufort Countv Technical Institute
Campbell Universitv

Cape Fear Technical Institute

College of the Albemarie

Duke University

East Carolina University

Laque Center for Corrosion Technology, Inc.
North Carolina A&T University

North Carolina Central University

North Caralina State University

University of North Carolina at Chapel Hill
Universitv of North Carolina at Wilmington

OHIO

Dy, Charles E. Herdene orf,
Director

Ohiv Sea Grant Program

Tie Ohip State University

484 West Twelith Stree,

Colnmbus, OH 43210

{614) 423-8949

Bowling Green State University, Buwling Green
Bowling Green Slate University, Firelands
Case Western Reserve University

Center of Science and Industry

Cleveland Museum of Natural History
Findlay College

Hiram College

Lakeland Community College

Lorain County Community College

Ohio Arts Councit

Ohio State University, Columbus

Ohio State University, Mansfield
University of Cincinnati

University of Miami

OKLAHOMA

University of Qklahoma
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OREGON

Professor William Q. Wick,
Director

Sea Grant College Program

Adwinistrative Servives Building

Oregon State University

Ceareallis, OR 97331

(503) 754-2716

Clatsop Community College

Lewis and Clark College

Oregon Health Sciences University
Oregon State University
University of Oregon

PENNSYLVANIA Lake Erie Marine Sciences Institute
Lehigh University

PUERTOQ RICO

Dr. Mamiel Hernandez-Avila Catholic University

Director, Sea Grant Frogram
Department of Marin » Science
Lhnrversity of Puerto Rico
Mayaguez, PR 00708

{8193 832-4(40

Inter American University, Arecibo
Inter American University, San German
University of Puerto Rico, Humacao
University of Puerto Rico, Mavaguez
University of Puerto Rico, Rio Piedras

RHODE ISLAND

Dr. Scott Nixon. Covrdinator
URI Sea Grant College Program
Marine Resources Bu tding
Uniiversity of Rhwde Iuland
Narragansctt Bay, R1 02832
(400) 792 -6800

University of Rhode Island

SOUTH CAROLINA

Ms. Margaret Davidson,
Exccutive Director

South Cavolima Sen Goant ConsorHium

221 Fort [omson Romi!
Charleston, 5C 29412
(803} 795-9650

Clemmson University

College of Charleston

Marine Resources Research Institute

Medical University of South Carolina

South Carulina State College

The Citadel

University of South Carolina, Columbia
University of South Carolina, Beaufort
University of South Carolina, Coastal Carolina

TEXAS

My, Feenan D Jenninigs, Director
Sew Grairt College Progra

Texas ASM Universivy

College Station, TN 77843-4115
(4009) 845-3854

Bavlor College of Medicine

Brazosport College

Lamar University

Pan American University

Sam Houston State University

Texas A&M University

Texas A&M University at Galveston
Texas Education Service Center, Waco
Texas Southern University

Texas Southmost College

Texas State Technical Institute, Harlingen
University of Houston

University of Houston at Clear Lake City
Urnuversity of Texas at Austin

University of Texas at Port Aransas
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UTAH

University of Utah

VIRGINIA

Dr. William L. Rickards, Director
Virginia Graduate Marine Science
Consortium

203 Monroe Hill House
University of Virginia
Charlottesville, VA 2:903

(804) 924-5965

College of William and Mary
George Mason University

Hampton Institute

Norfolk State University

Old Dominicn University
Rappahannock Community College
Thomas Nelson Community College
University of Virginia

Virginia [nstitute of Marine Science
Virginia Polytechnic Institute and State University
Virginia State University

WASHINGTON

Mr. Lonie 5. Echols, Director
Washingtorn Sea Gran't Program
Cotlege of Ocean and Fishery Sciences
University of Washington

Seatttle, WA 98195

(206) 54.3-6600

Bellingham Vocational-Technical Institute
Clover Park Vocational-Technical Institute
Grays Harbor College

Hightine Community College

Pacific Science Center

Seattle Aquarium

Seattle Central Community College
Shoreline Community College

University of Washington

Washington State University

Western Washington University

WEST VIRGINIA

West Virginia University

WISCONSIN

Dr. Robert Ragotzkic, Director
Sen Grant lnstitute

Uriversity of Wisconsn,

1300 University Avente
Madisen, W 33705

fold) 262-0905

Lawrence University

Medical College of Wisconsin
University of Wisconsin, Extension
University of Wisconsin, Green Bay
University of Wisconsin, Madisen
University of Wisconsin, Marinette
University of Wisconsin, Milwaukee
University of Wisconsin, Parkside
University of Wisconsin, Stevens Point
University of Wisconsin, Superior
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Section 2. Regional Capabilities

Descriptions of regional projects conducted by Sea Grant programs in
five regions:

& New England

® Mid-Atlantic

® Southeast

e Creat Lakes

¢ Pacific Rim




NEW ENGLAND SEA GRANT NETWORK

The New England Sea Grant Network consists of the Sea Grant College Programs of the University of
Maine, the University of New Hampshire, the Massachusetts Institute of Technology, the Woods Hole Oceano-
graphic Institution, the University of Rhode Isiand, the University of Connecticut, and the New York Sea Grant in-
stitute of the State University of New York and Comnell University.

Together, these programs focus on common marine interests and provide regional coordination and support
for programs and activities in research, education, communications and advisory services. The goal is sound
management arx] utilization of the marine resources of the northeast.

Some of the network's recent cooperalive activities include:

EDUCATION AND COMMUNICATIONS

* Training and technical workshops for fisher-
men and fisheries personnel from the region.
These workshops are run in cooperation with the
Northeast Marine Advisory Council,

* Increased consumer knowledge of seafood
products through development and dissemination
of educational materials on purchase and prepara-
tion of popular fish spacies from the region.

+ Coordination of 2 media seminar and tour at
Fish Expo '84 —the nation's largest commercial
fishing and seafood processing irade show - by
New England Sea Grant communicators. The
seminar showcased Sea Grant research from the
New England programs.

RESEARCH

» Collaboration and cooperation on red tide and
paralytic shelifish poisoning. Researchers from
throughout the: region have been mapping the
spreading distnbution of the organism and have de-
veloped inexpunsive identification techniques for
use by academic researchers and state agency
officials.

+ Development of hydrodynamic and dispersion
computer models to trace the movement of pol-
lutants withir estuaries and harbors. These
maodels have been used inlocating a sewage outfall

pipe in New Haven, Conn. harbor, positioning
offshore breakwaters in Bristol and Sconnet har-
bors in Rhode Island and locating spawning
sanctuaries for the hard clam fishery in Great South
Bay, New York.

ADVISORY

« Establishment of the Northeast Marine Advi-
sory Council (NEMAC) in which Sea Grant and
other institutions work cooperatively to coordinate
and share marine information and research results
and improve regional marine advisory services. In
addition to Sea Grant Institutions, NEMAC
cooperators include the U.S. Coast Guard, National
Weather Service, National Marine Fisheries Ser-
vice, Massachusetis Division of Marine Fisheries,
Maine Depariment of Marine Resources, Mas-
sachusetts Marnitime Academy, Southem Maine
Vocational Technical Institute, University of Mas-
sachusetts Cooperative Extension Service, and the
New England Fisheries Development Foundation.

+ Creation of a position in seafood technology to
assist in bringing the results of research on seafood
processing technology 1o the industry.

* Production of two videotape programs — one on
hypothermia and one on cold water survival —for
use by fishermen, boaters, emergency medical
teams and rescue parsonnel in tha region.
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SEA GRANT MID-ATLANTIC ADVISORY SERVICES NETWORK

THE SEA GRANT MID-ATLANTIC ADVISORY SERVICES NETWORK, formerly the
Mid-Atlantic States Advisory Services, was established in 1980. The network is comprised
of the region’s Sea Grant Programs from the six mid-Atlantic states (New York-North
Carolina). The network was formed to serve several purposes. These include providing a
structure 13 respond to regional issues as a group; to efficiently mobilize the expertise and
skills of member programs to benefit the region; and to foster continued collaboration on
cooperativz projects that address regional marine resource issues. During 1984, a charter
was adopted for the network that formally embodies these principles.

Member institutions are: New York Sea Grant Institute, New jersey Marine Sciences
Consortiur Sea Grant Program, University of Delaware Sea Grant College Program, Mary-
land Sea Grant College Program, University of North Carolina Sea Grant College Program,
and Virginia Sea Grant College Program. '

The Sea Grant Mid-Atlantic Advisory Services Network has conducted a number of
workshops, conferences, and cooperative demanstration projects. Representative accom-
plishments include:

WORKSHOPS

* The SGMAAS has sponsored several soft-shell crab workshops. Expertise from the
states of Virginia, Maryland, and North Carolina has been shared throughout the
region at various workshop locations. Workshop topics have ranged from facility
designs to marketing and economics. Participation from both the business and aca-
demic communities during these sessions has resulted in the transfer of technical and
practical information which has fostered a significant increase in the production of
soft-shell blue crabs in the mid-Atlantic region. The economic impact of this industry
is in the millions of doliars. Importantly, this impact is realized by all of the sectors of
the industry which includes individual fishermen, shedders, and processors.

CONFERENCES

* “Striped Bass and Striped Bass Hybrids: Production and Potential’’ was a conference
sponsored in cooperation with SGMAAS. This conference was a joint industry-govern-
ment-university-planned effort designed to foster the exchange and discussion of
current information on the topic. lssues discussed included aspects of culture and
production, diseases and parasites, legal constraints, and marketing. Presently, several
projects are underway ranging from site specific feasibility studies to the operation of
prototype fish culture facilities.

DEMONSTRATION PROJECTS

* In cooperation with the National Weather Service (NWS), a cooperative computerized
marine reporting (MAREP} collection center was established in Lewes, Delaware, At
the site, radio reports are collected two scheduled times per day seven days per week
and via microprocessor are sent to NWS. Discussions and meetings have been held
with users to find ways of improving marine forecast services in the region. A slide/
tape promoting and explaining the MAREP program has been cooperatively developed
by th: New York Sea Grant Institute in cooperation with NWS and distributed
throuzhout the region.

By joining in this regional effort, the Sea Grant Programs of the mid-Atlantic states are
able to mo-¢ effectively apply the resources and expertise of the member institutions to
problems associated with the development, conservation, and wise use of the marine re-
sources of the mid-Atlantic region, For more information, contact: Dr. William DuPaul,
SGMAAS, Virginia Sea Grant College Program, Virginia Institute of Marine Science,
Gloucester Point, VA 23062.
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THE SOUTHEAST MARINE ADVISORY
SERVICE (SEMAS)

Using Resources Across The Region

The Southeast Marine Advisory Service (SEMAS) is
a cooperative network of Sea Grant marine advisory pro-
grams in the coastal states from North Carolina to Texas
and Puerto Rico. SEMAS serves as a medium for ex-
changing ideas, talents, and educational materials; it co-
ordinates major regional educational programs for the
public and training activities for the staffs of participating
MAS programs; and it provides a structure through which
-business, industry, and government can work with the
various Sea Grant programs. SEMAS is the vital mech-
anism through which regional needs and interests can be
inserted into national programs.

Cooperztion among the program leaders who compose
the governing body of SEMAS is voluntary and the group
has neither budget nor staff. Yet a number of important
activities affecting marine and coastal matters throughout
the Gulf and South Atlantic have resulted from this col-
laboration.

Conferences and Workshops. SEMAS cooperates
with indus!ry to promote educational programs for com-
mercial fishermen, such as the three-day series of work-
shops, lectures, and films presented in conjunction with
New Orleans’ Workboat Show "85, and the symposia
conducted at the Commercial Boating and Fishing Ex-
position *83 in Miami. Specialty conferences and work-
shops. covering such topics as long-line fishing. energy
conservation for fishing vessels, marine safety. and ma-
rine insurance, have attracted hundreds of fishermen and
marine business people.

New Fishery Development. With the National Marine
Fishenies Service and the Gulf and South Atlantic Fishery
Development Foundation, SEMAS participated in efforts
to develop new squid rescurces along the Atlantic and
Gulf coasts. With the Mid-Atlantic Marine Advisory
Service, SEMAS sponsored an interregional symposium
on soft-shelled blue crab shedding research intended for
scientists. marine advisory personnel, and ultimately,
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crab fishermen. SEMAS personnel have been active par-
ticipants in the regional task force, composed of people
from state and federal agencies, industry, and academia
that developed the Marine Fisheries Research Initiative,
intended to accelerate the economic development of Gulf
of Mexico resources.

Educational Materials and Professional Traihing.
With the National Marine Fisheries Service and the Geor-
gia Marine Extension Service, SEMAS states partici-
pated in funding an important educational film on the
dynamic behavior of shrimp trawls. The group has also
sponsored a publication on soft-shetled crab shedding, a
bibliography of coastal erosion, and a catalog of program
resources. These materials are used in educational pro-
grams organized for u variety of audiences, including
commerciai fishermen, seafood processors, and coastal
landowners.

Talent Sharing. Through SEMAS, researchers and
marine advisory agents from one area share their knowl-
edge and skills with those from another. A Louisiana
crawfish specialist trained the marine agents of at least
five other states in the pond cultivation of crawfish; a
Georgia marine agent conducted seminars on twin trawl-
ing in the Gulf states; and researchers from Mississippi
and Louisiana joined forces to conduct workshops on
soft-shelled crab shedding in Alabama.

Coastal Weather. SEMAS has been instrumental in
helping the National Weather Service (o organize a south-
cast regional mariners’ reporting system (MAREP), in
which muriners radio their observations on oftshore
weather und sea conditions to a land-based operator and
the information is relayed to the regional National
Weuather Service forecasting office. SEMAS personnel
have been active in planning a 1985 national workshop
on MAREP. involving personnel from the Sea Grant
network and the National Weather Service.



THE GREAT LAKES SEA GRANT NETWORK

Enhancing and Safeguarding the Freshwater Fishery

The Great Lakes Saa Grant Network includes programs in Naw York, Ohio, Michigan, Wiscon-
sin, Minnesota and lliinois-Indiana. One common aim of these programs is to foster wise use
of the lish resources of the Greal Lakes. Sea Grant's research and advisory services have
played a major role in rehabilitating the Great Lakes fishery and in determining their size and

economic value to the region.

THE FACTS -

Nearly destroyed by overexploitation, the invasion of
alien species and pollution in the first half of this century,
the Great Lakes fishery has undergone a remarkable
rebirth.

Virtually nonexistent just 20 years ago, the Great Lakes
sport fishery today attracts about five mition anglars,
with a regional economic benefii of about $1.1 billion an-
nually. The Great Lakes also support some 600 commey-
cial fishermen, whose catch has a dockside value of
about $48 million a year and a regional economic impact
more than four limes that. The rebirth of the fishery has
been responsible for the economic revival of hundreds of
Great Lakes coastal communities.

THE PROBLEMS

This billien-dollzr resource could not axist at ail without
continuout control of the parasitic sea lamprey and con-
tinugus stocking of salmonid predators, including the
once-native lake trout. Today, this resource is alsc im-
periled by the cestruction ot spawning habltat and by
contamination of the fish by toxic substances from both
point and nonpo nt sources, including the atmosphere.

Management of :he fishery for maximum sustainabie har-
vest is impeded by uncertairties about the size and po-
tential of the lat.es’ forage fish populations, the mainte-
nance of which is critical to sustaining the sport fishery,
It is also frustrated by the fact that some 40 separate in-
ternational, national, interstate and state governmentai
units have an influence on research, regulation, manage-
ment and manipulation of the fish stocks and fisheties of
the Great Lakas.

THE RECORD

Sea Grant resea chers have analyzed the effects on the
Great Lakes ecosystem of bath the sea lamprey and the
lampricide used 1o control it, They have identified and
mapped for the “irst time the spawning grounds of vari-
ous Greal Lakes ‘ish. They have traced the sources, path-
ways and fates ¢f PCBs and other Great Lakes contami-
nants and analy:ed the haalth etfects of these contami-
nants on fish and paople alike.

Sea Grant Great Lakes researchers have also provided
state and fedara management agencies with critical in-
formation about the life histories and interactions amang
the lakes' forage fish populations upen which to base
stocking decisions.

Sea Grant institutions have taken and will continue to
take the iead in establishing new directions for manage-
menl of the fishely and in exploring new potentials for the
continued develcpment and maintenance of this Great
Lakes resource by providing:

Comprehensive Information about the Great Lakes
Ecosystem. New York Sea Grant rasearchers are compil-
ing new dala on the populalion dynamics of both the
Lake Ontario and eastern Lake Erie tisheries, while Min-
nesota and Michigan Sea Grant researchers are develop-
ing a means of axploiting and managing the relativaly
new pink salman fishery in Lake Superior. Ohio Sea
Grant scientists ¢ontinue 10 provide valuable information
on the spectacular walleye tishery that has arisen in wast-

ern Lake Erie amid its vastly Improved water quality. Wis-
consin and Michigan's Sea Grant programs are currently
cooperating with their state Departmants of Natural Re-
sourcas on a lake trout rehabilitation project in Lake Mi-
chigan that also involves a National Oceanic & Atmos-
pheric Administration research vessel. Michigan and Wis-
¢onsin are also cooperating on an assessmant of white-
fish stocks in northern Lake Michigan, one of the maost
Important fisheries in the lake.

New Tools for Fishery Management. Wisconsin Sea
Gran! researchers have developed a prototype model of
Great Lakes predator-prey interactions that fishery
managers throughout the region can use to make stock-
ing decisions based on trends in the forage base and a
variety of other factors. The predictive capacity of this
modsling approach is now being testad in the Salmonid
Diet Survey program involving the entire Great Lakes Sea
Grant Network, the U.8. Fish & Wiidlife Service, the On-
tario Ministry of Natural Resources and several state
agencies, Michigan Sea Grant researchers are deveiop-
ing a management model for Lake Superior herring
stocks.

Ploneering Research on Contaminants in the Environ-
ment. The Great Lakes Sea Grant programs have been
national leaders In providing infoermation about the
sourcas, envirohmental fates and health effects of PCBs,
dioxin, toxaphene, mirex, lead and a host of other toxic
contaminants. Wisconsin Sea Grant researchers were
amang the first in the world to study the human heaith ef-
facts of prolonged, low-lavel exposure t0 PCBs. Min-
nesota and Wisconsin Sea Grant scientists also deter-
mined that the atmosphere is a major source of many of
the contaminants found in the Great Lakes.

Promoting Use of the Fishery and Its Products. The Sea
Grant Great Lakes Network has played a major role in
publicizing Great Lakes fishing and fish products. Re-
cently, New York Sea Grant Extension helpad private
businesses create the Lake Erie Trali, now a part of the
National Seaway Trail. Following the shore trom the Ei-
senhower Locks on the 5t. Lawrence River to Lake Erie, a
major attraction of the trail is its many excellent fishing
sites, which were identified by New York Sea Grant
agents. Minnesota, Michigan, New York and Wisconsin
Sea Grant scientists have aiso developed better storage
and packaging technigues for fresh fish.

The Great Lakes Sea Grant Network is the vehicle where-
by —for the tirst time—research on the Great Lakes is be-
ing coordinated so that duplications of effort are avoided,
methodoicgies are being standardized and resuits widsly
disseminated. Sea Grant researchers provide objective
intormation for better undarstanding and resolving con-
troversies among managers and users of the Great Lakes
and the lakes’ fisheries. Sea Grant advisory services field
agents deliver research results 1o users and convey the
research needs of users back to Sea Grant scientists.

Clearly, tha future of the biltion-dollar fishery of the Great
Lakes is closely tied to continued, coordinated research
on all facets of the Great Lakes ecogystem—the kind of
research represented by the Great Lakes Sea Grant Net-
work,
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Pacific Sea Grant College Program (PSGCP)

Five Sea Grant college programs in the Pacific states— Alaska, California, Hawaii, Oregon, and
Washing.on—are working cooperatively to achieve sound management and utilization of the vast
resources of the Pacific. The ocean area covered by their activities exceeds the landmass of the
continen:al United States.

The formalized network organized by these programs. which is known as the Pacific Sea Grant
College Program (PSGCP), grew out of earlier cooperative activities going back some 15 years.

The presznt objective of PSGCP is to provide coordination and support for major regional activities
in education, research, and advisory services.

Among recent activities are the following:

® In the autumn of 1983, over 300 people from 10 countries met in Seattle at the International
Symposium on Salmonid Reproduction. This symposium, focused on the scientific basis for
salrionid enhancement, was the major meeting of the past decade involving those scientists,
industry, and government officials who are concerned with the enhancement of troubled
salrion stocks. The meeting was organized by the University of Washington with support
from the other PSGCP institutions and held in cooperation with the National Marine Fisheries
Service and the Department of the Interior,

¢ In June of 1984, PSGCP sponsored a workshop on Guam on the taxonomy of selected
economically important algae of the Pacific. A small group of leading taxonomists from the
United States, Guam, the People’s Repubiic of China, Australia, Taiwan, Chile, and Japan
spent four days conducting comparative assessments of different specimens. A proceedings
with photos and taxonomic keys will be produced as an aid 1o algae identification; the
publication will also contain suggestions for needed follow-up activities. The California Sea
Grant College Program planned and conducted this workshop.

® A workshop on Biological interaction Among Marine Mammals and Commercial Fisheries in
the southeastern Bering Sea was held in Anchorage, Alaska in October 1983. Sponsored by
PSC/CP, the Marine Mammal Commission, and the North Pacific Fishery Management
Council, the workshop, which atiracted 81 participants, consisted of 15 major presentations
and four working sessions on marine mammals and groundfish. salmon. herring, and shellfish.
Wotkshop proceedings were published by Alaska Sea Grant.

® The Oregon State University Sea Grant College Program organized a two-day conference for
PSGCP on small boat fisheries as part of the seminar series at Fish Expo 83 in Seattle. Fish
Expd involved 16 sections with 48 speakers and 3,000 participants.

® The markedly increased volume of debris in the world's oceans was the topic of concern al a
workshop held in November 1984 in Honolulu for scientists, technicians, and members of the
marine community. The presence of marine debris, such as lost fishing gear and nets, has
creazed concern over entanglement of marine mammals, reptiles (turtles) . seabirds, and
fishes, and may result in fouling of vessel propulsion systems. The meeling was co-sponsored
by the University of Hawaii in cooperation with other PSGCP institutions. the National
Mar ne Fisheries Service, regional fishery management councils, and several other
organizations.

® A five-day training workshop was held in December 1984 in Honolulu to bring together more
than 60 marine advisors, speciatists, and communicators from the Pacific Sea Grant colleges.
The workshop addressed both highly focused topics. such as fisheries oceanography and
seafood quality, and topics of broader scope, such as mediation and confict resolution and
long-range planning. The workshop also included a haif-day session on computer systems.
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Section 3. Statewide Capabilities

Descriptions of major Sea Grant programs conducted by 30 universities in
coastal and Great Lakes states and Puerto Rico:

Alabama Louisiana North Carolina
Alaska Maine Ohio
California {2} Marvland Oregon
Connecticut Massachusetts (2) Puerto Rico
Delaware Michigan Rhode Istand
Florida Minnesota South Carolina
Georgia Mississippi Texas

Hawaii New Hampshire Virginia
linois New Jersey Washington

Indiana New York Wisconsin




—

The University of Alaska Sea Grant College Program is a partnership between the university,
the federal government, the state of Alaska, and industry encouraging the wise development, use, and
conszrvation of Alaska’s marine and coastal resources. The faculty and staff of the statewide university
system advance their knowledge and skill in a program of marine research, education, and public service,

Alaska Sea Grant has been instrumental in promoting cooperative activities between governmental and
industry organizations concerned with Alaska fisheries. Currently participating entities include;

—Alaska Department of Fish and Game—Alaska Trollers Association—
—Alaska Department of Transportation and Public Facilities—
—National Marine Fisheries Service—

—North Pacific Fishery Management Council—
—Northern Southeast Regional Aquaculture Association—
—United States Coast Guard—

—University of California—

Reprusentative program achievements are:

Education

In 1978 Alaska Sea Grant undertook the revision of the Alaska Sea Week project to bring it from
a kindergarten through sixth grade program developed by and for schools in southeast Alaska,
to a program containing all aspects of the marine and coastal life found throughout Alaska for
use statewide. This program has gained enormous momentum through a series of seven curriculum
guides and teacher workshops. The Governor of Alaska proclaimed April 23 10 May 11, 1982 as
Sea Weeks. In 1984 the state of Alaska provided continuing support for the program through the
university’s College of Human and Rural Development.

Information

Alaska Sea Grant maintains a public information staff 1o provide information on fisheries and
marine resources to Alaska residents, industry members, governmental agencies, and the university
community. The past few years have averaged ten technical reports, four journal reprints, four
marine advisory bulletins, and six informational brochures. In addition to printed materials, Alaska
Sea Grant coordinates major conferences and symposia such as the Alaskan Marine Archeology
Workshop, the International Sablefish Symposium, the Workshop on Biclogica! Interactions
between Marine Mammals and Commercial Fisheries in the Southeast Bering Sea, and the
Symposium on Dungeness Crab Biology and Mangement. Proceedings of these meetings are
published and have proved valuable for use as *‘source books™ by resource biclogy and manage-
ment personnel.

Research
Cooperative research between Alaska Sea Grant and the Alaska Department of Fish and Game
has lead to a better understanding of the life history of the commercially important Tanner crab.
Research results have allowed the harvest to be increased while still providing protection of the
resource.

Paralytic shellfish poisoning (PSP) is a major public health and economic problem and a severe
impediment to the development of major coastal clam and musse] fisheries resources in Alaska.
Research supported over the past ten years by Alaska Sea Grant, the Food and Drug Administration,
and others has identified the dinoflagellate Protogonyaulax as the source of the toxin, that the
cells vary in toxicity, that there are at least 12 1oxins involved, and that they are not necessarily
detectable by conventional assay methods. Findings imply that management strategies will need
to vary from one region 10 another, but the same strategy can be applied throughout a region.

For further information contact Alaska Sea Grant College Program, University of Alaska, 590 University
Avenue, Suite 102, Fairbanks, Alaska 99701, (907) 474-7086, Donald H. Rosenberg, Director.
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== CALIFORNIA SEA GRANT L T RREEEEEE—

The California Sea Grant College Program —largest of the 29 Sea Grant programs in the Uniled States
and Puerto Rico—is a statewide partnership among government, industry, colleges and universities, and the
public. {ls mission is to promote wise development of our nation’s marine resources through programs of
responsive research, education, and advisory services. The National Sea Grant College Program is part of the
National ceanic and Atmospheric Administration, U.S. Department of Commerce.

One aim of California Sea Grant is to support research that will result in practical applications. Among the
programs funded by California Sea Grant are projects that have:

* Tested new pharmacological compounds derived from marine organisms. The compound manoalide,
derived from a marine sponge, has for example been shown 1a be a potent anti-inflammatory and
anzlgesic agenl.

® Investigated tremie concrete for bridge piers und other massive underwater placements; this work later
formed the basis for the massive concrete footing of the Hope Creek (New Jersey} Nuclear Power
Pla1t intake.

® Developed a squid cleaning machine that does in seconds what used 1o take as long as 20 minutes. A
prototype of the machine is being tested commercially. Estimates are that the machine could increase
the value of the squid fishery filty-fold, boosting the economic value of the fishery to $60 million
anr ually.

® Discovered a correlation between the lunar cycle and smoltification-related thyroxin surge in salmonids.
When coho salmon releases were timed on the new moon, ocean catch and hatchery returns improved
by more than two-fold. In addition, the degree of the thyroxin surge can be enhanced by salt
trestment.

® Developed storage techniques which keep fish fresh seven ta nine days longer than conventional
methods. Designed a free-moving fish fileting knife that runs on an air motor instead of an electric
mo1or.

® Demonstrated that modern biochemical and genetic engineering techniques ¢#n be used to improve the
production of abalone and other commercially valuable shellfish.

® Developed artificial propagation techniques for aquaculture of Pacific sturgeon. Commercial operations
are being developed using techniques from this program.

® Provided information and advice on coastal wetlands to port districts, residential development
organizations, planning agencies, and the federal government, with the aim of proiecting marshlands
for heir environmental and economic benefits.

¢ Trained nearly 400 graduate students since 1972 in technical aspects of biology, chemistry, economics,
engineering, geology, oceanography, and political science. Most of these students are now putting their
skills and knowledge 1o work in government, industry, and university positions throughout the United
Statas.

¢ Have shown that artificial elevation of intracelluiar pH increases hatchability of cysts of the brine
shtinp Artemia saling. This result has particular applications in the aquaculture industry, which uses
nauplii hatched from the cysts as feed for cultured shrimp. lobster, and fish.

¢ Educated maore than 500,000 people annually 1hrough public dispiays, outreach programs. and
consumer workshops on fisheries management and economics, salmon and abalone enhancement,
trawling and gear development, alternative fisheries development. and the use of remote sensing data.

In addition to supporting application-oriented marine research, Sea Grant sponsors educational activities to
communicate research results to government agencies. marine-related industries, scientists, fishermen,
aquacultur:sts, and consumers—people who can translate research information into social and economic
benefits fo- the coastal regions and the nation.

Since its inception in 1968, California Sea Grant has funded marine aclivities a1 more than 30 academic
and marine institutions in California, inctuding; California Institute of Technology: California State
Universities at Humboldt, Long Beach, Northridge, San Diego, San Francisco, and San Jose: Claremont
College. Loyola Marymount University; Moss Landing Marne Laboratories (a consartium of six state
universities in northern California); Occidental College: Southern California Ocean Studies Consortium
(comprisin six state universities in southern California}: Stanford University, University of California
campuses ! Berkeley, Davis, Irvine, Los Angeles, Riverside, San Diego. Santa Barbara, and Santa Cruz;
University of San Diego; and University of Southern California.

In addition, the California Sea Grant College Program, in cooperation with the Pacific Sea Grant college
programs in Alaska, Hawaii, Oregon, and Washington, is working to conserve and develop the vast resources
of the Pacitic Ocean. For more than a decade the Pacific Sea Grant college programs have provided advisory
and education services regionally through the Pacific Area Sea Grant Advisory Program. This coordinated Sea
Grant research base along the Pacific Rim has enhanced local marine advisory programs and allowed the
development of regional educational workshops and research Symposia.

Dr. Jiumes J. Sullivan, Program Manager, California Sea Grant College Program, University of
California, San Diego A-032, La Jolla, CA 92093, (619) 452-4440
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SEA GRANT’S HELPING MAKE
THE U.S. #1 IN THE OCEANS. ..

And the USC Sea Grant Program
eT is a part of that effort!!

Since the early 1900s, the University of Southern California has been involved in the
areas of marine science, ocean engineering and marine policy. The USC Sea Grant
Program, a part of the university's Institute for Marine and Coastal Studies (IMCS), is
helping to carry on that tradition by linking university research with industry and user
groups, which put research results Into practice.

Virtually the entire population of Southern California is affected by the use and
management of the ocean — for jobs. for goods and services, and for recreation.
Therefore, the intelligent use and management of the ocean’'s scarce resources are of vital
concern to all Southern Californians.

USC Sea Crant was established in 1969 and, since that time, has maintained its
commitment to applying the expertise of specialists to solve speclal marine and coastal
problems of the region through:

Research that spans coastal and marlne resources, environmental problems, coastal
management and ocean engineering,

Marine Education for elementary, secondary and adult classes.

Advisory Services for recreational activities, government agencies and private
industry.

Recent accomplishments in these areas have included:

— Development of a new and inexpensive assay for the toxins that cause paralytic
shellfish poisoning.

— Marine weather information for recreational boaters and commmercial fisheries, via
radio, telephone and publications.

— Pollution studies in the Los Angeles and Long Beach harbors.
— Graduate courses and workshops on seaport management and related issues.
— Teacher guides for incorporating marine subjects into school curricula.
— Studies of nearshore fisheries.
— Models of wave effects on platforms,
— Tests on stress resistance of welds in sea waters.
Further information on USC Sea Grant’s services and programs is available by contacting:
USC Sea Grant Program
Institute for Marine and Coastal Studies
University of Southern California
University Park

Los Angeles, CA 90089-0341
Phone: (213) 743-6068
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CONNECTICUT SEA GRANT is a statewide program of marine research. education and acvisory services

CONNECTICUT SEA GRANT is part of a nationwide program of research that contributes to the growing body ol knowledge
about our coastal and nceanic resources and to the solution of contemporary problems in the marine sphere

THE SEA GRANT MARINE ADVISORY SERVICE transters the mlormation and technology develaped in the national

research network fo a wide community of users in Connecticul. the region and the nation

Sea Grant also supports. a broad range of educational programs for students at all levels. and for adults, so our coastal and oceanic
resources may be understood and judiciously used by this ang future generations.

The Sea Grant office. ¢t The University of Connecticut's Avery Point Campus, has been designated the coordinating center tor
maritime activities and information in education and research for the State of Connecticut.

More than a dozen inst tutions are invoived in the Connecticut Sea Grant Program, including The University of Connecticut, Fair-
field University and Western Connecticut State University

Connecticut has had a Marine Advisory Service, operating as pait of the Coaperative Exlension Service. smce 1974 The Sea
Grant program was established in 1980,

Sea Grant makes every effort to develop research interests in the major problems of the region. Current research centers on harg
clams, soft clams, the behavior of dredge spoil mounds, growth regulators in crustacea, and the production of biomass in
seaweed.

These are some of the ways Sea Grant is serving Connecticut:

*Researchers have identified technigues for raising hard clams that will insure increased survivorship of seed clams.
Managing the conditions under which clams are grown can foil predators and permit greater numbers of clams to
reach maturity, when they ¢an be harvested for commercial or recreational purposes. In Connecticut. the potential
for a sizeable naustry exists as an acre of cultivated clam ground can yield $35.000 worth ol clams. Cne commercial
hatchery has already gone into operation as an outgrowth of the research.

*Advisory Servicz agen!s have worked with nine shoreline towns n developing shellfish management plans.
creating shellfish commissions, and were instrumental in establishment ol a statewide Aquaculture Commission.

*Researchers studying behavior of mounds formed in disposai of material dredged from Connecticut's harbors expect
to produce a handbook of dumping procedures that will result in stable mounds and procedures for covering or
““capping "’ conlaminated materials in the dredge spoil mounds. They estimale savings as high as $400.000, if (he
depth of capping] materiai coulg be reduced by one yard on a mound 250 yards in diameter .

*Technical assistance provided by Advisory Service agents coniributed materially to revitalization of the Port of Ston-
ington. home of the State's sole commercial fishing fieet That work paved the way for construction of a $300.000
dockside processing plant in 1984. Dther cities which have benefited trom technical assistance include New Lon-
don. Norwalk and New Haven

sAdvisory Service agents work with fishermen and others in the maring trades to help them increase their income
through better financial management and more efficient operations. and provide instruction through demonstrations
and warkshops on netmaking, specific fishing techriques and seatood quality.

The University of Connecticut is developing the Avery Point Campus into a major marine research center. Besides Sea Grant. the
campus houses the UGcnn Marine Sciences Institute. NOAA's National Undersea Research Program, and Project Oceanology. The
U.S. Coast Guard Research and Development Center, which is also on the Avery Point Campus. is one of a host of state and federa;
agencies with which Sea Grant has ties. Others include the U.S Coast Guard Academy, the Naval Underwaier Systems Center,
the Naval Submarine Bése. the Internal Revenue Service, and National Marine Fisheries Service Laboratory in Millord, as well as
Connecticut’'s Departments ot Environmental Protection, Agriculture and Transportalion.

We believe that the tota! program in Connecticut — research, advisory services and education — closely matches the needs of the
State as well as the goals of the National Sea Grant College Program.

For maore information gn Connecticut Sea Grant. contact:

Or. Victor E. Scottron, Director

Connecticut Sea Grant

The University of Conneclicut at Avery Pomnt
Groton, CT 06340

(203} 445-5108
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UNIVERSITY OF DELAWARE {UD) SEA GRANT COLLEGE PROGRAM

Now in its seventeenth year in Delaware, Sea
Grant continues as a partnership in which the uni-
versity, industry, and government pool their in-
tellectual and financial resources to address coastal
and marire issues. The primary objective of the
UD Sea Giant College Program is

to stimufate practical marine resource devel-
aopmen and use through application-oriented
research), manpower education and training,
and advisory services,

Current emnphasis in the Delaware program is in
estuarine and coastal environmental assessments,
manne bistechnology, geological and coastal dy-
namics, and marine programs outreach.

Research. Faculty members are conducting re-
search that contributes information that can be
used 1o solve identified ¢oastal and marine prob-
lems and nceds, These are some of UD Sea Grant’s
accomplishments through research:

» The co-rosion of ships, offshore structures, and
materials used in the marine environment an-
nually results in billion-dollar losses to industry,
A mu ti-institutional  research  program  has
verificd that calcium-based deposits are more
protective than magnesium-based deposits, mak-
tng it passible to begin to manipulate the calcare-
ous coating to get the best protection possible.

= To redace teeding costs of controlled-environ-
ment v aricultured oysters, scientists have found
that the: food costs of culturing juvenile oysters
could be reduced by 36% using a 50% algal
ration supplemented with yeast, rice starch, and
kaolinite, instead of a 100% algal ration.

= Delaware and New Jersey are jointly involved in
a comprehensive study of the Delaware Estuary,
on whizh 2 large area depends for continued in-
dustrial and recreational growth, Defining how
this system works, describing its health, and pro-
viding managers with predictive models to assess
future -rends could save potentially the loss or
misuse of millions of dollars,

« Salt-tol2rant piant rescarch has identified several
halophytes with potential use 2s grain, vegetable,
and forage crops, which could grow in high sa-
linity coastal and estuarine waters, where tradi-
tional ¢crops cannoel grow, One plant yields an oil
similar to safflower oil and a crude protein
content approaching that of the soybean.

» Chitin,.i cellulose-like component of the shells of
crab, skrimp, and other marine animals, is being
investigated for its possible use in absorbable
sutures In recent calf-feeding trials, researchers
have found that diets containing both chitin and
whey, 1 checse industry waste product, could
reduce the cost of food production while re-
ducing environmental waste, resulting in sub-
stantial economic savings.
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Advisory Service. Marine Advisory Service
{MAS) outreach activities serve the public, the users
of our marine resources, by cxtending the know-
fedge gained by research:

» Through cooperation with the National Weather
Service, MAS began a marine weather reparting
system to improve the safety and reduce the
losses to recreational and commercial fishermen,
and other vessel operators.

= Focusing on shark as an underutilized species,
specialists produced a videotape on “Shark
Preparation and Cuisine”’ to help educate con-
sumers on how to use this unfamiliar fish eco-
nomically and nutritionally.

» A special series of Delaware Estuary Situation
Reports was initiated 1o communicate and in-
terpret the bistate Delaware Estuary research
project findings. The series is designed to relate
research on the Delaware Estuary to resource
management concerns and practices of the
region,

¢« A socio-economic analysis of the Delaware
charterfhead boat-industry indicated that per-
trip expenditures by anglers contributed signifi-
cantly to local economies. The findings are being
used by several captains to target their marketing
efforts.

« MAS cosponsored the Governor's Conference
on the Inland Bays and one specialist served on
the inland Bays Task Force, charged with
making rccommendations to control future
growth and development in the area surrounding
the bay.

Education. As important as research and advice
is the training of young professionals who, through
their Sea Grant education, become aware of the
importance of our marine resources and become
prepared to deal with present and future marine
issues. During the pastyear, 30 graduate and under-
graduate students have received Sea Grant support
and have becn exposed to marine studies.

Sea Grant is a mechanism to identify and bring
together all aspects of marine and coastal resources.
As it provides answers to problems of the local,
regional, and national coastal and marine environ-
ments, the program is relevant and of use to state
agencies, legislative committees, industries, and
individuals.

We would be pleased to provide y ou with lurther
information un our program. Contact;

Dr. Carolyn A, Thoroughgood, Director
University of Delaware Sea Grant College Program
University of Delaware

Newark, Detaware 19716

{302} 451-8062



Floride Sea Grant College. . . .is a university program aimed at solving real problams. Faculty skills in
research, education and exvension services focus on the wise use, development and management of Florida's
coastal and marine resourcss. Sea Grant relies on the knowiedge and talent in the nine state and two private Gn
universities. These institutions are:

Florida A 8 M University ® Florida Atlantic University @ Florida Institute of Technology
Florida internavional University ® Florida State University ® University of Central Florida
University of Florida ® University of Miami ® University of North Florida
University of South Florida ® University of West Florida

SCIENCE FOR THE PEOPLE

Research projects are funded in the universities as needs are identified. Non-federal sources of funding include matching industry,
agency or citizen support. Projects are funded based on their rationale, scientific contribution and potential for application.
A few of the more significat accompiishments during the past ten years are:

* Analyzed, labe ed and experimented with vibrios to dispel some of the fear and mystery surrounding cholera
and showed that no :ases have resulted from eating commercially prepared seafood.

* Examined a promising surfactant as an inhibitor of marine biofouling- a major problem with all vessels and
structures in marine waters.

* Developed a method used by the state resource agency to estimate the ampunt of sand held in offshore bars 10
judge the feasibility of barrow sites for beach nourishment projects.

* Conducted research on corrosion fatigue of welded steel in seawater with results incorporated directly into the
Armerican Petroleum Institute practices on design of fixed offshore structures.

* Developed a methodology for data collection and evaluation of structures for use as hurricane shelters.

* Conducted research on barrier isiands, their mobility since origin, response to storms and prediction of future
barriers and mobility. This work has been used by Florida coastal cities in guiding coastal development.

* Evaluated the use of fiber and polymer-modified concrete for use in marine structures,

EXTENDING OUR KNOWLEDGE THROUGH APPLICATION

Sea Grant Marine Extension agents and specialists provide statewide coverage through eleven coastal county Extension offices
and the Florida Cooperative Extension Service. Campus based specialists and agents utilizing faculty talent statewide identify
research needs and develop educational programs, Some activities are:

* Demonstrated harvesting and processing technigues to show that a potential new deep-sea crab fishery exists in
the Gulf of Mexico. Sommercial companies are currently outfitting vessels to participate.

* Organized a symposium to bring technical information to decision makers and to identify priority research,
education and management concerns for the 140-mile-long Indian River system on Florida’s east coast. A similar
effort is underway for Northeast Florida.

* Organized over 20 workshops for more than 500 participants in coastal engineering.

* Conducted a riarina seminar to provide more than 200 owner/operators the latest research results and tech-
nology in economics and engineering.

* Transferred technology from the Chesapeake soft shell blue crab fishery 1o Florida with 20 firms now attempt-
ing soft crab production--an industry with a potential annual dockside value in excess of $1 million,

EDUCATION FOR OUR FUTURE

In addition to marine research and Extension activities, education efforts by Florida Sea Grant College have been effective in a
number of areas, including:

* Participation of more than 300 students in Sea Grant projects at the state and private institutions. This includes
undergraduate programs as well as advanced degrees in fields ranging from fisheries to philosophy with emphasis on
the sciences.

* Provision of *‘seed money for start-up of courses to train professional divers and marine propulsion systems
mechanics. Industry contributors have been Qutboard Marine Corporation, Evinrude Motors, Johnson Motors and
Mercury Marine.

* Assistance in funding a ship and yacht design course utilizing computer graphics aids in the design of both
power and sail yachis. The course, the first of its kind to be offered at a U.S. university, has been taught three times.
Students included those needing to upgrade current employable skifls.

The combined effort of Sea Grant research faculty and Extension agents has built an effective framework that has created inter-
institutional cooperation ir solving Florida's critical coastal problems. In addition, bridges have been built 1o Sea Grant institutions
who help form the Natioral Sea Grant College Program, to industry, and to federal, state, and local agencies, and the coastal
public--one large web of institutions and people cooperating with each other in the common task of responsible development and
aanagement of our marine resources.

For further information on the Florida Sea Grant College Program contact:

Dr. James C. Cato, Director

Florida Sea Grant College Program

Building 803, University of Florida

Gainesville, FL 32611

(904} 392-5870 J
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GEORGIA SEA GRANT PROGRAM

UNIVERSITY SYSTEM OF GEORGIA

ECOLOGY BUILDING ATHENS, GEORGIA 30802 (404) S42-7671

In 1785, the Georgia legislature established the land grant concept
by chartering the Nation's first state university. Almost a hundred
years later, the University of Georgia, the first land grant institu-
tion, became the Nation's fifteenth Sea Grant College. President
Fred C. Davison bas said, '"No program more ciearly demonstrates this
university's commitment to RESEARCH, EDUCATION, and SERVICE for the
benefit of the state, region, and the nation through a strong state-
federal partnership than the GEORGIA SEA GRANT COLLEGE PROGRAM."

Although strongly focused on the needs of Georgia's coastal and marine
communities, the Georgia Sea Grant College Program has the potential
for wider impact through a network of more than 30 Sea Grant univer-
sities bordering the oceans and the Great Lakes. These institutions
make up a coordinated system which generates and disseminates infor-
mation and technology to address the significant marine resources
problems. and opportunities which confront the United States today.

A few examples of current Sea Grant projects with significance and
application beyond Georgia's boundaries include the following:

In studies conducted to facilitate the development of an eel
fishery in Georgia, eel behavior was studied by divers and
recorded by underwater cameras. Based on these observations
of eel movement and foraging habits, more efficient traps
are being developed for the capture of eels.

Bicvlogists are isolating natural compounds from marine arganisms
in an effort to find prototypes for pesticides that are more
seiective and more easily biodegraded than man-made pesticides
now used by agriculture,

The performance characteristics of recently developed shrimp
trawls were recorded on film in a project designed to demonstrate
techniques for maximum trawling efficiency and for lowering the
rate of fuel consumption in shrimping operations,

Food scientists are searching for ways to use underutilized fin-
fishes in products already a part of traditional foreign markets
in an effort to diversify and expand the seafood industry and
heip to ease the U. S§. trade deficit.
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THE UNIVERSITY OF HAWAII SEA GRANT COLLEGE PROGRAM

Research, extension, and education — the tripartite mission of the University of Hawaii Sea
Grant Collzge Program — have dynamic, changing foci as projects are completed and new initia-
tives are begun. Highlights and major areas of emphasis include the following programs:

In aquaculture Sea Grant projects have developed both theoretical and applied approaches
to incraase prawn production

® & numerical model can predict harvestable population in ponds

® 3 new net design has improved the harvesting of prawns from mud-bottomed ponds

In tourism and recreation extension agents have worked with local individuals and groups on
the island of Hawaii to develop

® a community action plan to enhance the attractiveness of and access to the island’s unigue
marine resources for the use and enjoyment of residents and visitors alike

In fisharies scientists have made breakthrough discoveries in

® tracking the horizontal and vertical movements of tunas in an innovative capture-and-pursuit
vessel

® developing preliminary mathematical models of the best sites for the deployment of fish
aggregation buoys

® improving fish aggregation buoys to alleviate fish hook damage and to eliminate points with
high corrosion potential

. In educationai programming Sea Grant funds have supported the initiation of
® professional-level summer educational programs, focusing on coral reef systems, for partici-
panis from Hawaii and other states and a number of foreign countries

In economics Sea Grant researchers studied the implications of fishery-related joint ventures
on the economies of the host country in the western and South Pacific to enable
#  Pacific island communities to negotiate better joint venture agreements with Asian rim nations

In law and public policy Sea Grant support enabled

® the convening of leading international law of the sea scholars and governmental officials to
discuss customary international law governing Pacific Ocean activities

& a3 comparative study of legal, institutional, and economic factors expected to influence the
siting of manganese nodule processing plants in six countries — Australia, Canada, Columbia,
Ecuador, Fiji, and the Philippines — to provide public and private sectors with critical infor-
mation needed for decisionmaking

For finther information, please contact:

University of Hawaii Sea Grant College Program
Marine Science Building, Room 220

1000 Pope Road

Honolulu, HI 96822

Phone (808) 948-7031
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M [llinois-Indiana Sea Grant Program

Between 8 and 9 milliecn
people living in Illinois and
Indiana live within an hour's
drive 2f the shores of Lake
Michigan, The tremendcus impact
of thia midwest megalopolis on
the 103 miles of this Lake's
shorelite is staggering.

Focus

The Illinois-Indiana Sea
Grant Program focuses on
helping people get the most out
of this precious marine
resource. It points out re-
sources and potential to busi-
nesses and private individuals
in both Illinois and Indiang
and provides the two states with
an opportunity to further public
understanding of the Great
Lakes,

Initiated in April 1982,
this Pragram is the most recent
to be approved by the National
Sea Grant College Frogram, The
University of Illinois at
Urbana-Champaign and Purdue
University are the {nitiating
institutions.

The Program consists of an
Extensisn and a Research compo-
nent to help meet the needs of
its constituentsa. A formal
education component may be added
as the “rogram develops.

Trrough the Illinois-
Indiana Sea Grant Program, those
who stuiy Great Lakes marine re-
sources are linked to those who
use the Lakes' resources -=-
industry, government and the
general publie. To reach a
broad spectrum of users, infor-
mation is tranaferred through
meetings, conferences, publica-
tioens. media projects and
personal contacts by marine
extension personnel,

The Extension Program

The Extension component of
the Program works wWwith identi-
fied resource user groups in
Illinois and Indiana through
an adv.sory council and other

task groups to identify
problems and needa. It then
carries these concerns and needs
back to academlic institutions so
available technical information
can be identified and provided
Lo these resource users.
fesearch projects can also be
designed to obtain additional
needed information.

The marine extension ele-
ment for the Program will be
focusing this year's Extension
component on the following
subject areas:

%Coastal awareness and use
*Tourism and recreation
*i-H/youth marine science educa-
tion

#aquaculture

®Transportation

"Marine enterprises

#Charterboat operations,

The Research Program

We are hopeful that the
research projects being under-
taken this year will provide
valuable information for area
residents as well as for
scientists who may be interested
in cur findings. The projects
include;

*Focd Habits of Salmonids in
Lake Michigan

*Prey Handling Times for (Lake
Michigan Salmonds
¥3pecialization in Relation to
the Management of the Southern
Lake Michigan Spertfishery.

The Illinois-Indiana Sea
Grant Pregram is working cont-
inually to address the problems
posed by the dense human
population 3¢ near Lake
Michlgan's shores. The staff
periodically revises its plans
and projects toc meet the needs
of thils ever-increasing user
group.

A3 this relatively new Sea
Grant Program continues to
expand, it will take its place
with the other more comprehenw
sive programs working to achieve
the goals of the National Sea
arant College Program.

For further information about this Program, please contact Robert
Espeseth, Coordinator, Illinois-Indiana Sea Grant Program, University
of Tllinois, 203 Hurf Hall, 1206 3, Fourth Street, Champaign, IL

61820, Phone; 217/333-1824,



Louisiana Sea Grant
Benefits and Accomplishments

Since 1908, Louisiana Sea Grant has been at the fore-
tront of the state’s efforts to develop sound scientific prin-
ciples and information for the management of murine
resources. The great size. biological productivity. and
mineral wezIth of Louisiana’s coastal zone make the region
singularly important to both the state and national econ-
omies; is management has been Lowisiana Sea Grant's
dominant concern, for withou effective management, vital
tong-term economic and social benefits will undoubtedly
be lost.

Based at Louisiana State University's Center for Wet-
land Resources. the Sea Grant Program is commiitted to
research. education. and advisory projects that lead to
practical solutions for the problems of marine resources
management and utilization.

The following are representative of recently completed
or ongoing Sea Grant projects in research and advisory
services tha: benefit the state of Louisiana and are in keep-
ing with the goals of the National Sea Grant Program.
® Chemical spills und the discharges of industrial wastes
into waterways cause serious concerns about the contam-
ination of drinking water and the resulting public health
problems. Fresent methods of removing or reducing toxic
wasles are often inadequate and expensive, sometimes cre-
ating new cornbinations of chemicals that are more dan-
gerous than the original toxicants. Using genetic
manipulation, Sea Grant researchers have developed
strains of bucteria that can destroy hazardous wastes—the
first micreorganisms taillor-made to feed on such toxicants
as PCB, PCP, PAH, and creosote in brackish and saltwater
environments as well as in fresh water.

® Louisiana’s seafood processing industry discards enor-
mous amounts of wastes, creating serious and costly dis-
posal problems. Sea Grant researchers developed a process
to recover the orange-red pigment astaxanthin from the
waste produ :ts of shrimp and crawfish processing plants—
thus turning the wastes into a vaulable resource, When
added to the diets of commercially grown salmon and trout,
astaxanthin gives these fish the rich color and flavor of
wild popula-ions, increasing their market value consider-
ably.

® Sea Grant has recently concluded ten years of research
on crawfish aquaculture, which virtualty established and
developed a thriving industry in Lowisiana from what had
once been ust a traditional wild harvest. Though Sca
Grant’s investment over the decade was only $300,000,
this industry has had an economic impact on Louisiana of
over $70 milhon.

® Louisiana Sea Grant and the Mississippi- Alubama Sea
Grant Consortium cooperatively built and tested a crab-
shedding facility that uses a closed, recirculating water
system. The information provided by this facility . dissem-
inated through publications and anaual workshops. has
enabled sofi-shelled blue crab producers to design and

Louisiana Sea Grant College Prog

Center for Wetland Resources Louisiana State University

Raton Rouge, Louisiana 70803

operate commercial facilities without the financial risk in-
herent in systems that use untreated water from naturat
systems,

® The dynamic forces fostering the growth of the evolving
Atchatalaya delta and thetr extensive impacts on surtound-
ing wetlands have affected many important activitics in
the region-—commercial fishing, trapping. hunting, shell
dredging. flood control. oil and gas production, and nav-
igation. Louisiana Sea Grant’s research program here has
provided important information for goveramental agencies
and private industry in coastal munagement planning and
resource-development projects.

® Louisiana’s coastal marshes, which sustain the nation’s
most valuable commercial and recreational fisheries, are
vielding to saltwater intrusion and crosion. Sea Grant
sponsored research has been in the vanguard of state efforts
10 measure the rate of wetland loss, study the fundamental
processes that control wetland growth and decline, and
propose measures to reverse the declining trend. The re-
sults of Sea Grant research are also used by federal agen-
cies like the U.S. Fish and Wildlife Service, the U.S.
Corps of Engineers, and the National Marine Fishcries
Service.

® Louisiana Sea Grant’s Marine Advisory Program sup-
ports 20 marine agents and specialists who live and work
throughout coastal Louisiana,. providing information and
practical assistance 10 their communities on a variety of
topics such as aquaculture, seafood marketing, fisheries
technology ., mariculture, environmental management, rec-
reation, and marine economics.

® Sca Grant marine advisory agents have been active in
promuoting new types of gear for Louisiana fishermen. One
agent led shrimpers in the development and refinement of
the aluminum trawl cfficiency device (TED), which ex-
cludes jellytish and other undesirable species from shrimp
catches and has been adopted by the NMES in its program
to protect the sea turtle from accidental inclusion in fishing
truwls. Other agents have worked to educate fishermen
about special modifications that make bottom fonglining
for tinfish more feasible in the northern Gulf, thus opening
a new enterprise for Louisiana fishermen.

& Extensive workshops conducted by Sea Grant marine
agents and specialists o wach retaid seafood dealers how
10 tncrcase their business-—and, thus. profits—through
more ctfective merchandising, preater product diverssity,
and more efficient quality contro! resulted in reports of
sales increases from both large chain stores and inde-
pendent dealers throughout the state.

® Sca Grant marine agents worked to establish state and
federul programs for compensating fishermen who lose
expensive gear on underwater obstructions in the northern
Gulf, to assist fishermen in Aling ¢laims. and to aid the
state in designating for removal some of Louisiana’s most

damaging underwater obstructions.

ram
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Sea Grant College Program
MMMMMM.AM&MMMMAAﬁ
University of Maine

The Sea Grant College Program at the University of Maine is a cooperative program with the
University of Ne'w Hampshire.

As part of ths National Sea Grant College Program created by Congress in 1966, the University
of Maine Sea Grant College Program is a statewide cooperative effort in marine research, educa-
tion, and odvisory service activities which focus on the coastal and marine opportunities of the Gulf
of Maine.

Since its inception, the Sea Grant program in Maine has focused on these program areas:
1) Fisheries Development, 2) Fisheries Management, 3) Conflicting Demands for Marine Resources,
4) Education for the Development and Use of Marine Resources, and 5) Marine Environmental
Research.

University of Maine Sea Grant projects in these program areas include:

FISHERIES DEVELOPMENT CONFLICTING DEMANDS

* Development of medicated diets for lob- FOR MARINE RESOURCES
sters o control| gaffkemia, a bacterial dis- * Development of @ model of the circulation
ease which causes high mortalities among and tidal response of the Guif of Maine
lobsters held in pounds, will significantly by Sea Grant researchers will provide an
reduce the ccnsequent, severe economic important contribution in evaluating the
losses for Ma ne’s highesI value fishery. impact of tidal power development in the

* A Sea Grant researcher in economics, Bay of Fundy.
working witt representatives from the * Due to Sea Grant-supported studies on the
Maine Fisherrmen’s Cooperative and Poert- structure of the Gulf of Maine fishery, a
land’s pier operations committee, is help- University of Maine economist has been
ing to establish sound operating rules for selected as a special expert witness to the
the auction o1 Portland’s $25 million fish World Court proceedings at the Hague on
pier the maritime boundary dispute between

the United Stotes and Canada.
FISHERIES MANAGEMENT * An annual conference on East Coast Fish-

¢ Over a decade of Sea Gront research on eries Low is offered with Sea Grant sup-
cloam biology; clom seed-planting efforts port by the University’s Marine Law Insti-
in towns such as Jonesboro, Brunswick, fute for those involved in managing New
and Freeport; and the economic impact of England’s fisheries.
clam flat management have been com-
piled in the publication, Increasing Clam SHORELINE MANAGEMENT

Harvests in Maine. This book will aid both
the University and the Department of Ma-
rine Resources in ossisting oll coastal jowns
te manage their clam harvesting for opti-
mal production.

¢ Sea Grant-supported studies on bottom-
feeding flarfishes in conjunction with the
Maine Depariment of Marine Resources
and the National Undersea Research Pro-
gram will lay the groundwork for new,
multispecies fisheries management sirat-
egies in the Culf of Maine.

* Sea Grant studies characterizing major
sandy beach systems and suggesting
guidelines for their future uses have led to
the implementation of construction guide-
lines along Maine’s sand dune areas and
an amendment 1o an existing State of
Maine law.

Joining with 1he many individuals and organizations in the state for guidance and knowledge,
the Sea Grant College Program at the University of Maine is providing significant benefits in the
development ond management of Maine’s marine ond coastal resources.

R.K. Dearborn, Executive Director
UME Sea Grant College Program
14 Coburn Hall

University of Maine at Grano
COrano, Maine Q4469

(207) 581-1436

500 Universiy of Maine  University of New Hampshire Sea Grant College Program 9/84
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UNIVERSITY OF MARYLAND

Sea Grant College Program

H.]. Patterson Hall, University of Maryland, College Park, MD 20742
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The Maryland Sea Grant College Program ...

Our mission: To improve and accelerate the development, use and management of the coastal, estuarine and marine resources
of Maryland and the nation.

Qur approach: To draw on the knowledge. talent and expertise in the universities, colleges and schools of Marvland and
elsewhere for addres:ing marine resource problems and opportunities through a coordinated program of research, education
and advisory service:,

Through Research ..

To manage our resourzes wisely, we must understand them. Nowhere is this more evident than in our oceans, lakes and bays.

To improve our unde-standing of an important natural resource, the Maryland Sea Grant College has focused its research
efforts on the Chesapeake Bay—on estuarine biclogy and physiology. Furthering our understanding of estuaries and the seafood
that comes from them, !ea Grant-supported researchers have:

¢ Studied the genetic make up of the striped bass or “rockfish, ” a much sought-after commercial and sport fish in grave decline.

This research has told us more about the nature of striped bass migrations and has given us a highly improved method for the
analysis of mitochondrial DNA from fish.

¢ Examined some of the important factors believed responsible for the decline of what has historically been the Chesapeake’s

most valuable fishery. the oyster. Researchers have analyzed oyster reproduction, nutrition and growth in an effort to identify
weak links in oyster racruitment and production.

» Identified the role of a new bacterium, LST, in the metamorphosis and setting of ovster larvae—an important finding that could
lead to the control of spat settlement and metamorphosis in oyster hatcheries or in the natural environment.

* Devised methods for examining nitnification and denitrification processes in the estuary.

Education ...

As part of Sea Granl's charter—and as an integral part of a large university—the Maryland Sea Grant College supports
education, both informal and formal, focused on the Chesapeake Bay and the sea. In an active effort to promote both an
appreciation and understanding of marine and estuarine resources, Sea Grant has:

* Supported outstanding undergraduate and graduate students pursuing marine-related courses of study.

* Worked with public school administrators and teachers to improve the presentation of marine-related course materials in the
classroom. .

* Produced films, slide shows, television and radio spots and publications informing selected pubiics about the problems,
opportunities and potentials presented by the state’s and the nation’s abundant marine resources.

* Supplied hmely information about striped bass, oysters and other commercially important fisheries to an interested public,
including resource managers and planners.

Advisory Services . ..

Louis Pasteur said that scientific research was most fuifilled when it found an outlet in practical application. In order to assure
that new methods and insights find their way to relevant marine industries and public decision-making agencies {whether
fisheries, seafood harvesting, processing, shipping, or recreation) the Maryland Sea Grant College works with the University’s

Cooperative Extension Service to deliver practical information and technical assistance. Marine advisorv agents and specialists
have:

* Improved methods for shedding of soft-shelled blue crabs—a growing business in Maryland.

* Worked ciosely with watermen who are interested in planting oysters on specially prepared plots in the Chesapeake Bay. Such
work helps stimulate oyster production in the face of a declining wild fishery.

* Demonstrated, through the use of pond culture, how farmers and others can grow striped bass and hvbrid stocks in closed farm
ponds.

* Helped distribute information on navigation, fuel efficiency. collision avoidance, ship maintenance and marine safety to
literally hundreds of thousands of boaters and fishermen.




MIT Sea Grant is ane of 23 programs in a
nationwide network that carefully balances
research, education, ang advisory services
to advance the use and management of
ocean and coastal resources. MIT is
coltaborating with business, gcvernment
agencies at all ievels, and the public 10 lind
ways to

+ work more safely and economically in the
oceans

protect the productivity of the marine
enviranment

s develop new, innovative uses of manne
resources

foster strong. efticient US ocaan
ndustries

educate and train students fcr marine
careers.

Sea Grant, A University-Based
Program

The university base of the natc nal Sea*
Grant program offers special help to marine
mdustries who develop marine resources, to
government agences who manage marine
uses, and to private citizens who benefit
from marine products and a clean marine
environment. Because the ocesns are
owhed by everyone, many voicas must be
heard before decisions concerning resource
development and management can be
made. Universities provide an ¢pen forum,
where groups with competing i1terests and
conflichng viewpoints can mee: with axperts
and initiate research that s mu ually
benefical

Academic instituticns represent a large
reservoir of talent and thus give Sea Grant
the tlexitnlity and abulity to respond to the
diverse needs ot the marine community.
Hundreds of researchers in the Sea Grant
network have undertaken high -isk studies
and/or technology development that have
had long-term payoifs Unlike studies done
for the benefit of 4 single organization, the
resuits of Sea Grant s projects are made
widely and freely avaitable to anyone who
has need of the intormation. Lir iversities nat
only provide the free andg open ransfer of
information. responsive and moti-
disciplinary research. but they are aiso a
superb training ground for young men andg
women who will work as managers,
scientists, educators. and techrologists in
the marine tield.

MIT, A Focus on Technology
Development

For over a hundred years MIT Fas been a
teader in marine engineering andtechnofogy
development |n 1883 the Institure offered
the firsl formal course leading to a degree

in naval architecture and a year later

established a department of sanitary
chemistry, the first laboratory of its kind

concerned with proper waste disposal and
water pollution control. In 1970, MIT was the
first private university asked 10 become a
member of the network of Sea Grant

institutions. Since then, facully and students

have made significant contributions to the

development ot new ocean technologies.

For instance, the Program has:

= been a pioneer in undersea robotics.

Robots are pltaying an increasingly
important role in scientific and industrial
operations offshore to increase diver
safety. At MIT manufacturers and users of
underwater robotic vehicles have
collaborated with researchers from gcean,
electrical and mechanical engineering
departments to develop novel systems for
new unmanned undarwater vehicles. The
systems include supervisory control for

vehicles and manipuiators, parailel linkage

manipulators, tactile sensors, and
sophisticated acoustic communication
technolagy developed to meet industry
needs. MIT facuilty and students are
cornbining and implementing these
systems on an underwaler vehicle,

Sea Grant |

created widely used modeliing tcols for
assessing environmental effects of marine
development. An environmental and
econamic madel was a critical tool for
state, federal and private groups tor
assessing and negotiating oil and gas
development on Georges Bank. A portion
of the model, employed in response (o the
ARAGO MERCHANT accident in 1976, 15
still being used by the US Coast Guard.

To aid industries and government
regulators, MIT Sea Grant created two
nhydrodynamic models that have been
used to momtor environmental effe¢ts in
large coastal bays throughout the US.
Accurate infaormation on the probabie
dispersion and circulation of particies and
heat wastes has ailowed |ocal companies
to engineer coastal power plants t¢
specific conditions, thereby saving the
companies and consumers millions of
dollars while meeting ¢lean water
requirements of the Environmental
Protection Agency

+ tostered greater efficiency in the fishing

industry. Outdated technology has kept
US fishermen from being competitive with
toreign fieets in both domestic and
international markets. The Center for
Fishery Engineering Research al MIT has
been given access to the large-scale and
sophisticated Mational Ship and Research

MIT SEA GRANT PROGRAM

Development Center {NSRDC) in
Bethesda, Maryland lo work with industry
and university researchers to improve the
fuel and catch efficiency of widely used
trawl nets.

converted wastes Into beneficial
pharmaceulicals through biolechnology.
To help turn millions of tons of fish wastes
into profit centers for fishermen and
peneficial pharmaceuticals for doctors
and patients, Sea Grant sought out MIT's
growing pool of biotechnology
researchers. One project has shown that
shark cartilage inhibits the spread of
blood vessels that feed tumors. The
resulis published in Sciance have
attracted interest for their great promise in
the control of vascular and some other
kinds of cancer. In a companion project
the viscera of flounder, cod, scallops and
clams were found to be an abundant
source of heparin, an anticoagulant that is
critical in many kinds of surgery.

brought ofishore companies logether lo
make ocean aperations safer and more
economical. MIT Sea Grant's advisory
services, through the Collegium and the
Communications/information Office, have
spurred collabaration among industry and
unuversity designers, hydrodynamicists,
and structural engineers to address many
of the long-term problems of recovering
oil and gas supplies from deep waters. In
one current geolechnical project, soil
experts from MIT and a consortium of il
companies are correlating industry data
with information gained trom the
application of a new procedure develaped
wilh MIT Sea Grant support. The result of
this industry-university project will ba the
refinement of a cost effective, reliable
technique for characterizing marine soils.
This project, and the work leading to it,
has also produced a well-trained cadre of
geotechnical engineers—the dozens of
students who have contributed
significantly to research development.

For mare information on MIT Sea Grant's
education program, advisory service
activities and its research in robotics,
coastal processes. offshare facity
engingering, hiving resource devaelopment,
and other technology tor ocean uses
cantact:

MIT Sea Grant Program Director,
Chryssostomos Chryssostomidis or
Executive Officer,

Norman Doeiting

77 Massachusetts Avenue, Building E38-302
Cambridge, MA 02139

t617) 263-7041




*.o°°s Ho{@

THE WOODS HOLE OCEANOGRAPHIC INSTITUTION SEA GRANT PROGRAM is a co-
herent effort that focuses most of its effort on research. Over the last
several years emphasis has been on marine resources and related marine
policy issues. Representative studies are:

* Paralytic shellfish poisoning (commonly known as red tide)
study in the MNew England region, including possible methods
for its control and pharmaceutical applications of the toxin.

* Stabilization of the bay scallop population in Massachusetts.
The objective is to optimize the use of seed scallops from
other areas or from hatcheries to compensate for natural losses
of juvenile and to develop management techniques to optimize
the harvest.

* A book and atlas on Georges Bank assessing existing knowledge
of this important resource area and identifying areas for
future studies.

* Study of the biogeochemistry and dispersion of PCB pollutants
in the Buzzards Bay area, surrounding New Bedford, Massachusetts.

* Study of sediment bypassing of tidal inlets, in general, and
sediment transport on Cape Cod.

* Polymetallic sulfide studies concerning policy and economic
issues of this potential marine metals resource.

* Support of our International Marine Science and Policy Program
that works with selected countries (Colombia, Ecuador, Brazil
and Jordan) to assist them in the development of their marine
resources and other marine opportunities.

Local and regional research and information projects also form an im-
portant part of our Program. Qur Marine Assistance Service has worked to
increase interactions with state and national shellfish agencies and
associates as well as with selectmen and natural resource personnel in
the local towns of Cape Cod. Our program at Woods Hole has also been
involved with local teachers in several endeavors, including a marine
studies lecture series for science/math teachers in the Town of Falmouth
school system.

A joint doctoral program in oceancgraphy exists between the Woods Hole
Oceanographic Institution and the Massachusetts Institute of Technology;
several of these students have been supported by Sea Grant.

The NATIONAL SEA GRANT COLLEGE PROGRAM plays a major role in the develop-
ment of a responsive marine research effort for the United States by
promoting the understanding, assessment, development, utilization and
conservation of our Nation's ocean and coastal resources. The WHOI SEA
GRANT PROGRAM has strived during the past decade to meet these ideals.

s s e st P il e

DR. DAVID A. ROSS - SEA GRANT COORDINATOR
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Michigan Sea Grant College Program

ECONOMIC: BENEFITS TO THE STATE, THE GREAT LAKES REGION, AND THE NATION

Michigan Sea Grant has contributed to the economic, environmental, and public welfare of
the Great Luakes region. Through research, extension, and education, the program has helped
to revitalize Michigan's economy snd has broadly benefited the region and the nation.

GREAT LAKES FISHERIES

e Sea Grant research and extension
activities a~e helping poorer, rural
enastal counties in Michigan develop new
practices and facilities to attract
anglers, who bring much-needed revenue
to these arzas ($1 million in 1981 to
Alcona County). Similar efforts are now
-being applied in other .5, coastal
counties.

e Sea Grant has developed highly efficient,
low=-cost nets for commercial fishers.

e Sea Grant research on ways to improve
the natural reproduction of sport and
commercial fish in the Great |_skes
will reduce federal and state sport fish
stocking costs, increase revenue from
angler spending, and improve the
commercial fishing industry,

COASTALL RESOLRCES

e S5ea Grant engineers have developed and
tested effertive, low-cost alternatives
to expensive shore protection devices,
lowering protection costs by up to 95%.

WATER SAFETY

® Sea Grant developed improved guidelines
for divers which help prevent
decompression sickness (the bends).
Based on this research, a diver-carried
device that tracks decompression status
was recently developed and is
manufactured by a Pennsylvania
company. The device allows commercial
divers much more time underwater,
which translates into dollars saved.

TOXIC SUBSTANCES

e Sea Grant oxics research resulted in an
economical laboratory method to identify
potentially hazardous chemicals. The
research has been used by major state
and international agencies to develop
critical hazards lists.

RECREATION AND TOURISM

e Sea Grant analysis of boater spending
patterns is helping businesses and com-
munities more profitably accommodate
boating activity. In one city, Grand
Haven, a Ses Grant agent helped
develop a tax incremental financing
pian to fund a marina expansion
project.

® Sea Grant marketing research and
extension efforts helped establish the
first two underwater preserves in the
U.S. waters of the Great Lakes.
Michigan now has three preserves and &
fourth is planned. The annual value of
the diving tourist industry at an Alger
County preserve is predicted to
increase from $600,000 in 1980 to $5
million by 19%). A Sea Grant marine
extension agent is helping the city of
Munising establish and promote a land
park and interpretive center next to
this preserve,

TRANSPORTATION

¢ Sea Grant courses in ship and workboat
production techniques helped U,5, ship-
builders compete in the international
merchant marine construction market;
led to a U.5. Mavy contribution of
$250,000 to The University of Michigan
to develop a ship production curri-
culum; and resulted in the production
of seven texts on advanced boatyard
technologies for use in the industry.

# Sea Grant has studied cost-effective
and environmentally sound ways to
overcome constraints imposed by the
narrow, icy S5t. Marys River at Sault
Ste. Marig, such as & path control
system that guides ships accurately
through the narrow channels; and
modifications to vessal design that
would facilitate passage through ice
without ship damage.

Michigan Sea Grant College Program
The University of Michigan - Ann Arbor - (313) 764-1138

Michigan State University

East Lansing - (517) 353-0647
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@ Minnesota Sea Grant Institute

116 C assroom-Office Building = Universily of Minnesota = 1994 Buford Avenug =St Paul, Minnesota 55108

'
) Qffice ot the Dhrecter Phone (6°2) 373 1708

MINNESGTA'S SEA

Sea Grart is a national program established
in 1946 to promote the wise use of our marine
resoyrces. I[n Minnesota, Sea Grant ie concerned
with the country's largest inland eea: Lake
Superior. As the largest, coldest, and northern-
moot of the Great Laekes, Superior has wunique
problems. Minnescta Sea Grant works towsrd solv-
ing those problems through research, sxtension,
and education.

APPROACH

Regearch

aculty at the University of Minnesota Twin
Cities and Duluth cempuses investigate a variety
of isaues, including: pollution of the lake, fish
populations, the lake's ecosystem, water quality,
prevention of hypothermia, and improving touriam
and shipping in the region.

Extension

rea agents explain research resylts to the
public and to orgenizatione that can benafit from
Sea Grant's work.

Education

ea Grent eupports and trains graduate
studentes and Americen Indian undergraduates in the
marine sciences.

RESULTS

“Northeaa-ern Mipnesota, including the region
along Lake Superior, ia the most depresssd region
in the state. But the ragion has grest potential
to build a strong tourism induatry. See Grant
sconoaists, after completing a three year study,
will be able to provide the state and private
investors with options for developing new facil-
itiss and attractions to bring more people to the
region.

°5ea lamprey have had a devastating effect on
Lake Superior's trout populetions. Recently, Ses
Grent reaearchers suggested new methods to help

management agencies deal with the parasitic
lappray. They showed that lamprey contral should
shift from chemical treatment of individual

streams to control of areas with dense popula-
tions, minimizing the rate of lamprey reestablish-
ment .

°Hypothermia is a contributing cauae in 50
percent of the drowning fatalities in Minnesota.
Sea Grant researchers studied how the body
responds to cold water and the mechaniems it uses
to protect itwelf. Sea Grent has ressarched this
important finld for six years, resulting in
greater public awareness and scientific uhder-
standing of nypothermia and prevention of cold
water drowningas.

2The longer chemicel herbicides are used, the
greater the problem of plant resistance and envi-
ronmental hazard., Ses Grant is working to create
safer herbicides from naturally occurring lake
algae. Reasarchers have already isclated a

chemical which is toxic to some aguatic weeds and
algae. The new products developed from that
chemical could help solve resistence praoblems and
would be plant-specific, killing only the intended
planta while leaving fish and other plants
unharmed.

%Sea Grent researchers found that menagement
of nutrient inpute to Lake Superior must be
changed to avoid long-term damage to the lake. A
atudy of the thres major nutrients entering the
leke--phosphorous, nitrates, and silicates--showed
that al) three nutrients (not just phosphorous, as
previously beslieved) must be controlled to main-
tain water quality and to keep areas with high
nutrient input productive for the fishery.

"Chinook salmon are one of the major, non-
native stocked fish in Minnescta. The timing of
their release from the hatchery to the streams
entering Lake Superior is crucial to their
survivel. Sea Grant resesrchers determined when
chinook salmon reach smoltification, the time at
which they should be released. Their findingse
show how salmon hatcheries may manipulate light to
spesd up emoltification, potentially decreasing
hatchery expenses and improving the number of
chinook salmon caught by Minnesota's fishermen.

°The Unitad States exports more coal than any
other country. Yet very little coal is shipped
out the Midwest's Duluth/Superior port, even
though the port is close to vaat western copal
resarvas, Sea Grant economists are researching
ways to improve the port's competitiveneas with
eastern ports,

2The number of boaters whe want to launch on
Lake Superior is increasing but the fecilities to
deal with them are not. Sea Grant extension
helped the town of Two Harbors %o organize,
deaign, and ?et funding for a new boat launch,
parking facilities, and a breakwall. The improved
facilities are expected to bring more bosters and
revenug to the area.

®The Duluth/Superior port wants to increass
shipping to internationgl porta. Sea Grant exten-
aion, by sponsoring a workshop on intecnational
trade, brought ssversl business operators together
to discuse ways to enbence the port's business.
As a result of those discussione, e new processing
facility and 500 new jobs were created in Duluth.

APPLICATIONS

Sea Grant ies funded by the federal govern-
ment, the University of Minnesota, the state leg-
islature, and some emsll businesses. Becsuse Ses
Grant's research is of national as well as
regional importance, many agencies are able to
utilize Minnesota's results, Some of these
include: the Great Lakes Fishery Commission,
International Joint Commission (on the Great
Lakea), Environmental Protection Ageney, Minnesota
Department of Natural Resources, and Port Author-
ities of Duluth and Superior.
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Mississippi-Alabama Sea Grant Consortium

.

How Sea Grant works

The Sea Grant College Program in Mississippi and Alabama is
administered through the Mississippi-Alabama Sea Grant
Consortium, an organization of nine universities and research
institutions contributing to marine research, education and
public service.

The only functional two-state Sea Grant program that operates
under a single director and a single board of directors, the
Consortium’s unique administrative structure has welded a
broad cooperative base from which to solve problems and
explore opportunities common to both states, the region and
the nation.

Samples of success

When misplaced bridge rubble closed productive shrimping
grounds south of Mobile Bay, the Consortium arranged a
cooperative Sea Grant; NORDA side scan sonar survey of the
25-square mile area. Tte project produced precise locations of
hazards to avoid, and shrimpers are once again trawling the
area. Up to 80 boats fich the area, and the Sea Grant effort
translates into an additional $5 to $10 million in Alabama
shrimp landings per year. Sport fishermen are also using
survey results to locate new fishing spots for game fish that
gather at rubble sites.

More than a dozen new softshell crab businesses are operating
in Mississippi and Alabama as the result of Sea Grant research
into closed seawater systems for holding and shedding blue
crabs. Previously existing businesses are increasing profits as
operators apply research results to cut down on crab
mortalities in holding systems. Source of supply of pre-moit
crabs is the limiting facior in expansion of the softshell industry
in northern Gulf states. Sea Grant is solving that problem with
research on hormones ' o induce molting.

Even moderate fouling by barnacles and other organisms can
increase fuel costs for a large cargo carrier by more than $1
million per year. Sea Grant research has developed new
weapons against bio-fouling and mineral scaling using potent
inhibitors of crystalline deposits, Four patent applications for
environmentally compatible inhibitors have been filed. With the
prospect of decreased fie! and maintenance costs and
extended usefulness of affected surfaces, commercial interest
in the inhibitors is high.

MEMBER INSTITUTIONS: Auburn University « Gulf Coast Research Laboratory » Jackson State University
Mississippi State University » University of Alabama « University of Alabama in Birmingham University of Mississippi
S University of South Alabama « University of Southern Mississippi

When public health care was eliminated for fishermen,
Alabama Sea Grant Advisary personnel helped fishermen
organize and secure group insurance for mare than 550
families in Bayou La Batre, a major commercial fishing center.
At a minimum savings of $50 per month per family, Alabama
fishermen save $33,000 annually on insurance costs. The
fishermen’s association is one of the first to be organized by
and for the small fisherman and one of the first to offer a
group iNsurance program.

Mobile Bay is the front door for the Tennessee - Tombighee
Waterway that connects the Port of Mobile with 16,000 miles
of navigable waterways in 23 states. Accurate assessments of
change due 10 the Tenn-Tom and associated development
depend on accurate baseline data. During the past five years,
Sea Grant research has profiled the Bay's chemical and
physical character. Sea Grant scientists have also developed
effective methods using oysters and other bivalves to menitor
the state of the Bay for fisheries and pubiic health.

Predictions of the effects of Tenn-Tom on northern Gulf ports
has led Sea Grant to an industrial engineering first—a
simulation model for port expansion that bridges the gap
between theoretical academic exercise and useable tool for
port decision-makers. Port officials have worked closely with
the principal investigator and have expressed keen interest in
applications as the project nears completion. Workshops will
introduce port personnel to the computer program and its
uses.

Sea Grant in education

The Consortium’s “Man and the Gulf of Mexico” (MGM)
project has produced workbooks on the Gulf environment, has
introduced 200 teachers to marine environments and MGM
materials and has established a communications and resource
network for mere than 3,000 science teachers in Mississippi
and Alabama. As a result of MGM workshops, more than 350
teachers have introduced marine topics into curricula that
previously included little or no marine-related studies.

Educational efforts also include marine science development
grants, fellowships and a cooperative NMFS marine research
fellowship program for women and minerities. These efforts
contribute expertise necessary to develop resources, explore
economic selutions and train new scientists and decision-
makers.

For more information contact

Dr. James . Jones, Director, Mississippi-Alabama Sea Grant Consortium
Caylor Building, Gulf Coast Research Laboratory, Ocean Springs, MS 39564

(601) 8759341
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Sea Grant College Program

University of New Hampshire

The Sea Grant Coliege Program at the University of New Hampshire is a cooperative program with the Uni-
versity of Maine.

As part of the National Sea Grant College Program, the University of New Hampshire Sea Grant Program
works cooperatively with marine industries, slate and federal agencies, organizations, and individuals to identify
and solve problems associated with the development and consarvation of northern New England’s marine re-
sources. At the same time, Sea Grant attempts to increase public awareness of important marine and coastal re-

sources through its various marine information and education programs.
Examples of Sea Grant's work in New Hampshire—rnuch of which also has nationai significance—include:

PROTECTION AND ENHANCEMENT
OF MARINE RESOURCES

+ Development of hydrodynamic and dispersion
computer modeis to trace the movement of pollu-
tants within estuarles and harbors. These mod-
els have been utilized in strategically locating a
sewage outfall pipe in New Haven Harbor, Connect-
icut and in positioning offshore breakwaters in Bris-
tol and Sconnet Harbors, Rhode island.

* Refinement of laboratory techniques which can de-
termine the degree of atlachment of toxic organic
substances to suspended sediment particles—an
important parameter in determining the transport
and ultimate fate of the pollutants along the coast.

+ Technical assistance to the state, towns, and indi-
viduais on the proper design, location, and use of
shoreline erosion protection structures and
techniques.

FISHERIES MANAGEMENT
AND DEVELLOPMENT

* Development of an accurate and inexpensive
method for detecting toxins of the red tide
organism which sometimes contaminate New
England sheilfish.

Determination of the impacts of sea urchin over-
population on productive kelp beds and lobster
populations along the coast of northern New
England.

Assistance in establishing the successful and profit-
abie Portsmouth Fishermen's Cooperative. This
Cooperative has resulted in reliable deliveries of
fresh produce 1o the marketplace and timely pay-
ments to fishermen.

INDUSTRIAL AND
COMMERCIAL DEVELOPMENT

Discovery of a technique for predicting the stability
of coastal and seafloor sands. This technique can
help avold earthquake and storm-wave damage
to 0il rigs and pier foundations.

Development of a microbial fermentation process to
produce valuable chemicals from tropical agri-
cultural products. The new process is designed to
generate industrial alcohols, chemical feedstocks,
and antibiotics in a seawater medium in mobile
shipboard units, or at fixed coastal facilities.

Profiles of visitor activity and spending patterns
within selected coastal communities. This informa-
tion will be used by coastal tourism businesses in
advertising and marketing strategies.

Development of emergency oil spill containment
boom techniques for high velocity current areas.
These boom configurations are now required at all
cilterminals along the Piscataqua River.

EDUCATION

Production of a monthly marine education news-
letter, The Tidepoo! Times, for students and
educators. This has led to publication by Prentice-
Hall of a 240-page, illustrated trade paperback,
The Seaside Naturalist, based on the newsletter.
Assistance in the development of the educational
and research management components of tho
Great Bay Estuarine Sanctuary Plan.

Coordination of a volunteer marine docent program
which delivers marine education programs to more
than 15,000 students, educators and members of
the public each year.

The state of New Hampshire and northem New England have benefited significantly from Sea Grant's contribu-
tion to marine research, education, and advisory services. For further information, contact:

Robert W. Corell, Director

UNH Marine Program and

Sea Grant College Program
Marine Pregram Building
University of New Hampshire
Durham, New Hampshire 03824
(603) 862-2994

University of New Harnpshire  University of Maine
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The National Sea Grant College Program, through the education, research and advisory service activities of the
state Sea Grant programs. is a successful investmentin the nation's marine resources. It is a model partnership
involving the universities, the private sector and government at all levels. It (s based on a national network
involving strong tocal program input.

The New Jersey Sea G-ant Institutional Program is managed by the New Jersey Marine Sciences Consortium, an alliance of
27 institutions of higaer learning, a number of business and private entrepreneurial organizations, and individuals
interested in marine affairs. New Jersey Sea Grant has recently entered its ninth year of activity in coastal and marine
concerns.

Sea Grani has grown steadily in value to New Jersey by directing attention to the challenges and oppoertunities afforded hy
the state's extensive and invaiuable marine resources. Emphasis on cnitical coastal problems dealing in fisheries, shoreline
processes, and pollution continue to be at the forefront of Sea Grant activities under the New Jersey program.

These activities, high y sophisticated in academic terms, nevertheless possess a very real pragmatic interest in the
economy of the state. Tourism is its second largest industry, accounting for over & billion dollars annually, most of it
attracted by marine recrealional activities. Its fishing industry alone generates almost 1 billion dollars each year!

Listed here are the resuits of afew of the most recent educationai and research projects conducted under the Consartium's
Sea Grant program. Each of these has been beneficial in providing knowledge essential to making correct decisions
regarding use of cur valuable marine resources:

s A three-dimensional, time dependent physical oceanographic model of circulation in the Hudson-Raritan estuary has
been developed ani tested. The Hudson-Raritan estuary is considered among the most poliuted in the nation and the
ability to apply this model to circulation within the estuary will allow environmental managers to predict pathways and
fates of pollutants introduced into the system.

* Seasurface temperature charts and weather and wave condition forecasts have been two important services provided to
commercial and recreational fishermen in the Mid-Atlantic region by a New Jersey Sea Grant Extension Agent. These
programs aided in mproved catches, reduced transit time, and conservation of fuel by fishermen. Both services have
now been successtllly transterred to the hands of private industry.

* The condition of the state'sinlets, barrier beaches, and other coastai features are crucially important, both economically
and culturally. The Sea Grant coastal systems program, in full cooperation with the NJ Department of Envirenmentat
Protection, has been successful in identifying barrier island hazard areas, analyzing the success of beach nourishment
projects. and testing new techniques for maintaining inlet channels. Continued emphasis on the problems of shoreline
changes will enabie Sea Grant to contribute to coastal zone management in New Jersey

s The New Jersey Sea Grant Extension Service, in cooperation with the National Qceanic and Atmospheric
Administration’s Ocean Assessment Division, held an Ocean Dumping Conference designed to bring together
environmental managers. researchers, and the public to discuss the key issues regarding ocean dumping in the 1980’s.
The conference identified the status of ccean dumping activities and how they relate to pollution of the New York Bight,
discussed ways to rasolve the waste disposal problems of our region, and offered predictions on what can be expectedin
the tuture. The conference was well received and a Canference Proceedings has now been published.

* Twomarine pollution educational module units, '1f Fish Could Talk’ and 'The Great Garbage Chase’ have been produced
in cooperation with the New York State Sea Grant institute, the NOAA QOcean Assessmenis Division, and the Cook
College-Rutgers University Department of Education. Developed for use in secondary and elementary school
curricuiums respeclively, these modules have been demonstrated by the Consortium’s Pollution Specialist at dozens of
schools and state and national teachers meetings, incluging the New Jersey Science Convention, the New Jersey Marine
Education Associalion Annual Meeting, and the National Association of Biology Teachers Convention.

The Sea Grant Program is conducted nationatly by the Nationat Oceanic and Atmospheric Administration of the U S.
Department of Commerce. Created by Congress in 1966, the program takes its cue from the historically-proven Land Grant
agricultural tradition, namely the integration and articulation of research, education and outreach. In New Jersey, the Sea
Grant Program continues to achieve the goals and objectives established by the National Sea Grant Program.

From the shallows of *he Delaware Bay to the offshore canyon depths of the Atlantic Ocean--from Sandy Hook to Cape
May--New Jerseyans are. in ever-increasing numbers, associating themselves with the Consortium's leadership in the
preservation and congervation of their irreplaceable marine resources

Additional informatior may be obtained from:
Dr. Rebert B. Abel, Director
New Jersey Sea Grant
New Jersey Marine Sciences Consortium
Building 22
Fort Hancock. NJ 07732
{201y 872-1300

N Y,
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New York Sea Grant Institute is. . .
addressing diverse needs in a diverse state

New York is a coastal sta-e of great diver-
sity. lts 3200 miles of coast include:

& 578 milus of shoreline of the largest city
in the nation--and the nation’s busiest
port

® 1040 miles of shoreline along Lakes Erie
and Ontario and the bt. Lawrence
River, the corrider of commerce for the
Creat Lakes

& 1263 miles of shorviine of the nation’s
fourth largest island (larges! of the con-
tiguous 48 states), Loag Island, most of
whose 5.2 million res dents often do not
know that the bays surrounding the js-
land produce many of the shellfish con-
sumed in the nation

® 371 mules of shereline along the Hudson
River estuary. which .ncludes New
York's estuarine sanciuary

New York's coastal region is a critical part
of the state and regional economy. Eighty-
five percent of New Yoriers live in the 28
coastal counties. Metropolitan New York
and the Port of New York and New Jersey
constitute about 30 percint of the popula-
tion and econemy of the northeastern
United States.

In 1974, the Trustees of Cornell University
and the State University of New York sys-
tem formed the New York Sea Grant Insti-
tule, as a cooperative ac vity, to help New
Yorkers to appreciate th 'ir coastal re-

spurces and ta make better and wiser use of

them. The Sea Grant [nstitute coordinates
New York's Sea Grant program in which
faculty and students friyn many institu-
tions in the state participate through their
research. In collaboration with Cooperative
Extension, Sea Grant Exlension staff, lo-
cated in mine coastal offizes, help coastal
users, businesses and industey to be aware
of new ideas and technelogies and tw make
better decisions on coas!al matters.

GettmiE Results

® Restocking of salmon and trout in Lake
Ontario has been a greal success. Sea
Grant, through research and extension, has
helped communities and businesses along
the Lake to develap a major sportfishery
inte a major economic asset--a $100 million
a year industry. For uxa nple, when
research found where salmon congregated
in the Lake's waters, a charterboat fishing
industry was able to develop. Five years
ago there were no charterboats operating
on Lake Ontario--today there ape 125.

® New York's shellfish, from oysters and
hard clams to bay scallops, have long been
anational delicacy. Increasing production
of these crops can be achieved only
through aquaculture. Teward this end, the
State’s legislature and apgencies lurned to
Sea Grant and asked it ho create a plan tor
increasing investment it aquaculture busi-
ness. Though only recently released, many
of the plan’s recommendations are being
implemented. Significantly, the New York
Legislature bas appropr ated %1 million to
stimulate the aquacultute industry within
the state

¢ Contractors building bulkheads and
docks in the coastal region told Sea Grant
Extension staff of their need for useful in-
formation on building materials and con-
struction specifications. Most data sources
available had been prepared for engineers--
most coastal contractors don’t have engi-
neering degrees. Sea Grant had university
engineers, working with the contractors,
prepare new handbooks which are useful
to the contractors and are helping them to
do a better job.

¢ Sea Grant support of research in highly
speculative areas can pay off handsomely.
Twe examples of “tar-out” ideas which
have worked are:

Ash and scrubler wastes produced by electri-
cal generating plants burning coal are a ma-
jor disposal headache. The idea of combin-
ing these wastes and compressing them
into solid blocks was presented to Sea
Grant. [t was found that, although the
blocks contain toxic materials. they do not
leach these to the marine or freshwater en-
vironment and so can be used sately tor
various purposes, One of these is the con-
struction of artificial fishing reefs. One mid-
west utility is now building a coal-waste
block reef in Lake Michigan.

Fine harboy sediments are often badly con-
taminated with organic toxics and heavy
metals. Disposal of these sediments, when
they are dredged for channel maintainence,
is a major problem tor all ports. Sea Grant
sponsored research exploring the pussible
burial of contaminated spoils in pits created
by underwater sand mining and then cov-
ering themn with clean sand. This disposal
technique prevents the contaminants trom
re-entering the estuarine environment or
from polluting groundwaters. Research is
highly promising. Pilot scale projects have
shown the feasibility and now several ports
are comsidering the option for their spuoil
disposal problems.

® Sea Grant researchers have successtully
farmed large seaweeds that occur naturally
in New York's waters. At present the prin-
cipal crop is a species called Larminaria suc-
charina, but researchers are also experi-
menting with another species, Griciarn
Hkhaviae, as a summer crop. Using an orien-
tal-style rope farm, the economic feasibility
for growing large masses of secaweed for
feedstock or for conversion to natural gas
or to alcohol has been shown One success-
tul test of the concept was the weathering
of the farm through a “100-vear storm "

¢ Metropolitan New York is not where
one would expect to find a big recreational
fishery. But then, no one had looked! A Sea
Grant funded project examined that ques-
tion and found large numbers of shore-
based fisherfolk. Although they are not
boat owners, these recreational fishermen
and women were not the subsistence fish-
ermen expected. The study showed the av-
erage angler spent more than $250 on his or
her equipment. Highly diverse ethnic and
econumic groups having many different
fishing habits and utilizing their catch in
many wavs were also found. Soeme con-
sumed most uf what they caught--others
threw the fish back! For the more than
100,08} shorebased fishermen the biggest
problem is getting to the water's edge
through fences, across highways, and
along rock rubble riprapped shores. Several
state and city agencies. which previously
did not realize the need for beach access,
are now planning for same. Among these is
the Port of New York Authority which 15 in-
cluding plans for fishing piers and wharves
in it multi-purpose waterfront develop-
ment.

® With Sca Grant sapport, the Webb [n-
stitute of Naval Architecture developed a
computer program to match a fishing ves-
sel’s hull characteristics and engine pertor-
mance with proper propeller design to
maximize performance and reduce fuel
costs. When their boats are hauled for
maintainence. manv commercial fishermen
now arrange to have Sea Grant Extension
agents help them check their vessels, using
the computer program on the ways,

® Cod liver vil was a trusted remedy “for
what ails vou.” As is the case with many
other folk traditions, there is more than a
little truth to the saving. A variety of stud-
ies have shown lhat certan polvunsatu-
rated fattv acids occuring in fish lipids and
fish oils reduce the tendency of blood pla-
telets to form clots, the most frequent cause
of death or debilitation from heart attack.
New York Sea Grant has conducted nutri-
tional studies ta determine which fatty acid
components of fish oils are responsible tor
the beneficial effects. That component,
20:5w3 eicosapentaenoic acid, which is
most responsible for altering platelet aggre-
gation in rats is now being assessed quanti-
tatively to determine how much is needed.
Research 1s also being conducted to deter-
mine which tissues are most sensitive to
particular fatty acids. With this information
will come the need to refine fish vils to ex-
tracl that particular fraction desired. That
research is also in progress.

The New York Sea Grant Institute

of State University of New York and Cornell University,
37 Elk Street, Albany, New York 12246,

(518/436-0701) or call your nearest Sea Grant

Extension Office listed in the telephone directory,
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UNC Sea Grant College Program

The UNC Sea Grant College Program is a federal-and-state partnership that draws on
the talent from the 18 institutions of the University of North Carolina to solve marine and
coastal problems. The program integrates research, extension, education and com-
munication into programs and publications that answer to the state’s coastal needs.
Today, with over a decade of problem-solving experience to its credit, UNC Sea Grant is
paying off for coastal North Carolina in several important ways.

Keeping seafood on the menu

Shrimp and oysters commonly adorn seafood
platters n restadrants. But what about shark and
squid? UNC Sea Grant advisory agents are
working to expand the fisherman’s repertoire of
catchabies and the public’s acceptance of these
once inedibles. And Sea Grant scientists molded
a fertilizer fish into dslicious seafood substitutes
that cosi the consumer less. Meanwhile, other
Sea Grant researchers are ensuring that
fishermen's nets always brim with bounty.
Theay're studying the complexities of our
estuaries where all valuable spacies spend a
portion of their lives. And in the future, more
seafood may have a cultivated flavor as Sea
Grant scientists perfect the commercial culture
of hybrid striped bass.

Striking a balance

To use the sogoy soils of coastal North
Caroling for agriculture, farmers flush fresh
water from the land into the astuary, whera
fishermen believe the influx is reducing their
catch. Can the estuary be used as a drainage
outlet and as a fishing hole? A team of Sea Grant
scientists are taking & multidisciptine approach
to the cenflict. On land, Sea Grant studies are
testing how different agricultural practices and
drainage methods can lessen freshwater flows
from fields. In the estuary, Sea Grant scientists
are tracing the impact of drainage on circulation
patterns and learning how much fresh water a
fish can tolerate. When the results are all in, Sea
Grant may help to balance the scales between
fishing and farming.

Letting science pay off for people

In many other ways, Sea Grant pays off for
people. Sea Grant workshops about crab
sheddin 3 spurred the construction of over 50
new shedding facilities, produging an estimated
$2 million in additional gross sales of soft crabs.
A commercial fishing show, organized by Sea
Grant, grossed an estimated $750,000 for ex-
hibitors selling nets, boats and gear. A weather
relay pragram, begun by a Sea Grant matrine ad-
visory agent, helped the National Weather Ser-

vice broadcast offshore conditions. The program
heiped fishermean make informed decisions at
the docks, saving them fuel costs, time and per-
sonal risk. Sea Grant’s coastal engineer helped
toughen North Carolina coastal building codes
against hurricanes, preventing thousands of
dollars of damage when Diana blew ashore.
These examples, and others, point out Sea
Grant's ability to reach out with science and
solutions.

Providing the facts

Thousands of North Carolinians look to UNC
Sea Grant for information each year. People sesk
information from Sea Grant publications,
workshops and demonstrations. And many ask
Sea Grant agents and specialists for advice
firsthand at the NCSU Seafood Laboratory in
Morehead City, the Aquaculture Research
Center in Aurora and at Sea Grant offices in the
N.C. Marine Resources Centers. They use the in-
formation to get a better buy on fish, to interest
students from kindergarten to college in marine
science, to improve their fishing efficiency with a
new piece of gear. Pecple turn to Sea Grant for
the facts. And more often than not, the facts are
there waiting for them.

As Sea Grant closes the file on one coastal
problem or works out the flaws in a fisherman’s
gear, another problem looms in the distance and
another fisherman waits at the door. As long as
people use our coastal and marine resources,
conflicts and problems will continue to crop up.
And Sea Grant will continue to assemble the
state’s best scientists to solve these problems
and disseminate the results.

For more information, contact:

Dr. B.J. Copeland, Director

UNC Sea Grant College Program
105 1911 Building

Box 8605

North Carolina State University
Raleigh, North Carolina 27695-8605
919/737-2454

3.21



The Ohio Sea Grant Program is

A uaique partnership of Ohio colleges and universities, state agencies, private indusiry, the general public and the federcl
governmrent, working 1o increase the utlizacion, developmenr and wise management of our Lake Eric and marine resources. The
program, housed within the Ohio Seate Univeniry's Ceneer for Lake Erie Area Research (CLEAR) which alse administers the Franz

Theodore Storw: Laboratory (che oldest freshwater field seation in the councry) on Lake Erie at Put-in-Bay, accomplishes its goals through

research, educacior and advisory service or extension programs.

Research projects, some of which are funded ar other Ohio colleges and universitics, are designed to solve problems which are inhibiting the

wise development and usilization of cur Lake Erie resources.

Ohig Sea Gaan's education program is viewed as a leader nationally, and is best known for the development of curriculum rmaterials for
Btades 5-0, teache- training projects, the developmenc of museum programs for informal public educarion, and inaovative evaluacion rechniques

e determune ity effectiveness of educarional programming.

The technology transfer aspect of Ohio Sea Grant s accomplished by the Advisory Service, irs 3 Fxrension Specialists, and their Advisory
Commictees compased of influencial and energeric citizens represencing a diverse ser of interests in Lake Erie. Comrmuttee members have many
responsibilivies inc uding advising on program and area needs and assisting in priorinzing Sea Grant acrivities. consequendy, Ohio Sea Grane
peovides for input from the private seccor when university research priotities are established, and it provides a mechanism ro coordinate and
direce the capabilities and expertise of the private/public sector onto cricical problems and issues relating ro Lake Erie and Ohio’s coasal

TESOUTCes.

Lake Erie: Assets and Problems

Surrounded by tour staces and o countries, Lake Erie is one
of the most impurtane lakes in the woekd and Ohio's most
valuable narural recource. Since che stare of Ohio Sea Grant, the
number of charter fishing businesses has increased from 34 o
over S0, and wich the average sporrs enrthusiast coming from
86 mules away and 10 percent coming from over 150 miles away,
Lake Erie is cruby ar che heart of Ohio's developing courist
indusey,

However, Lake Erie has economic values reaching far beyond
us recrearional assee;. Each day 11 million people get cheir drinking
water from lake Erie. The lake is surrounded by well over 20
power planes, many of which use over 500,000 gallons/minute
tor woaling purpesss, and annually ships aimast as much coal
trom Ohio ports is is produced within the seate. Lake Erie is
also the most procucrive of the grear lakes and produces more
fish tur human consumption than the other four combined.

Lake Ene is nor withour problems. Ir is the most organically
entiched of the Grear Lakes with tons of agriculwural fertilizers
and sewage pouringz in daily. This fertilization has caused major
purtiuns o the bortom warer in the cencral basin of the lake o
became devoid of oxygen and fish life. Furthermore, fish from
areas such as the Ashtabula River cannot be saten because of
contamunacion. Ercsion 1s also a significane problem with 560
million vf damage documented in Lake and Ashrabula counties
tfrom 1972-1976.

Sea Grant Accomplishments

The mulopiicity of uses of Lake Erie provides manv research,
cducariun and serv ce opportunities. A few of our recent accom-
piishmencs are listed below.

1. With the assistance of che U.S. Army Corps of Engineers,
sand dredged from che harbor ar Fairport was cecurned o
the lLiteral lrift zone where it will reduce erosion. The
success of chis efforr has been valued ar 380,000 ‘year.

2. The first “Cungressional Day on Luke Erie” was held
in June of 982 and the second in June of 1983, These
programs abowed osur congressional dJdelegation and cheir
aides 1o lewn of the value of Lake Erie and personally
wxperience us beaury and richness. They now understand

that Lake Enie 1s not only nor dead. but one of the most
producrive and importane lakes in the world. These pro-
grams were successfully tollowed by Ohic Sea Grant's firsc
“State Legislature Day on Lake Erie” in June, 1984.

3 A marker has been developed for gizzard shad, a
herewotore valueless fish, valued in excess of 5100000
vear.

4 The Marine Reports Program {(MAREPS) has been
developed and unplemenred with NOAA Weather Service
to improve Lake Erie weacher forecasts and make the lake
a safer place to boar

5. The arificial reet program has been developed and
implemented for the central basin of Like Erie which will
serve as an economic stimulus fur the region.

6. Economic value estimares have been developed for the
vanous components of the Like Fric economy o aid
resource Managers.

7. A swemesurge model has been developed o improve
predictions of tlooding in ow-iving shore areas of western
Lake Ere.

8. A scraregy has been developed tu determine switable
locarions for large offshore structures.

9 New strategies have been developed o increase pro-
Jductnen in fish harcheries.

10, Assistance has been provided o communities in plan-
ning shoreline and rourist development projects 0 avoid
wasting valuable communiry dollars and w help them plan
w maximize the impace of tounsm Jollars rather than
stmply increasing their number,

For turther intormanun about the Qhw Sea Grane
Program concact:

Ohio Sea Grant Program
The Ohis Stz Universuy
484 Wese 12th Avenue
Columbus, OH 3210
614 422-8949
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Oregon State University
Sea Grant College Program

Facilities:

People:

Recent
Successes:

The Oregon State University Sea Grant College Program was established in 1968 a direct result of the
National Sea Grant College and Program Act of 1966, In creating this marine program. Congress
envisioned a system of universities parallel to the Land Grant College system Fighteen vears later
Cengress’ desires are being met.

From its beginnings. the Cregon program has been dedicated 1o the maintenance. conservation. and wige
us2 of the marine world and the coastal zone of Oregon. the Northwest. and the nation. We are helping to
put the oceans to work through an integrated program of research. education. and advisory services.

Several academic institutions in addition to Oregon State University contribute to the program:
University of Qregon

Lewis and Clark College

University of idaho

Washington State University

University of Washington

Clatsop Community College

I addition to the research undertaken at these institutions. Sea Grant work is carried out onboard oceanic
vessels such as R/C Wecoma and at several satellite facilities including:

* the QOregon State University Seafoods Laboratary in Astoria
* the Mark O. Hatfield Marine Science Center in Newport

The program is only as good as its people and fortunately. many cutstanding individuals are involved,
Or e hundred faculty members work at the above institutions on Sea Grant-sponsored work. More than 320
Sea Grant-supported students have received advanced degrees cver the years.

Se 1 Grant-sponsored projects cover many manne areas and issues.

* Helping beleaguered salmon fishermen is one goal of innovative Sea Grant ocean research. How ocean
coditions like the £ Nifio of 1983 contribute to the decline of salmon runs is being discovered through
ona pioneering project that. for the first time. is examining the behavior of young salmon in the ocean.

* A unigue research institute headquartered at OSU and started with the assistance of Sea Grant offers
ne # insights into international trade opportunities in seafoods. The research of the institute will help
government and industry decision-makers improve their seafood marketing plans. The potential for U.5.
producers would appear sizeable: Americans currently import 60 percent of the fish they eat.

* Mining of the deep-ocean seabed off the Qregon coast may offer new economic opportunities for
Or-2gon coastal communities. Sea Grant-sponsored research will help evaluate the feasibility and
environmental consequences of this mining activity so that wise use may be made of this potentially
valuable resource.

¢ To give fishermen an added margin of safety against sudden changes of weather. OSU Extension Sea
Grant agents introduced the use of timely weather information gathered by space satellite. But extreme
valiations in nearshore weather conditions remained a problem. Sea Grant agents helped establish a
system in which fishermen at sea regularly report nearshore weather and ocean conditions that are then
incorporated inte daily National Weather Service forecasts to the marine community

* ‘When shortened salmon seasons and dwindling catches of such traditional species as Dungeness crab
and shrimp cut sharply into fishing income. OSU Extension Sea Grant agents organized a series of

ed icational programs for small-boat fishermen in conjunction with Fish Expo in Seattie More than 3.000
fishermen from all the West Coast states attended offerings on such topics as alternative fisheries,
value-added processing. and direct sales to restaurants and the pubiic.

* Marine mammalogists studied pinnipeds {sea mammals with flippers). developing techniques to track
seal movements with radio transmitters. They discovered much about what seals eat and where they roam.
A sound-producing device was subsequently developed to ward off seals and sea lions. it promises to save
milions of dollars in damaged fishing gear and Iost fish catches while saving marine mammals’ lives Radio
tagging is being adopted for satellite use to study and track rnigrating whales traversing offshore oil-drilling
areas.

* Sea Grant communicators, cooperating with ather Sea Grant programs nationwide. and the public
television station WGBH in Boston, produced Farmers of the Sea. which is to be broadcast as part of the
highly acclaimed science series. NOVA.

For further information. contact: Sea Grant College Program e  AdS 402
¢ Oregon State University ¢ Corvaliis, OR 97331 « (503} 754-2716
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.{f‘ UNIVERSITY OF PUERTO RICO
Jea Grant Program

THE NATIONAL 5EA GRANT COLLEGE PROGRAM IS
... UNIQUEN

The UI'IiIIIIII'I.SS, as in the Land Grant College Program in
Agriculture, lies in a CONCEPT: the working partnership
betwaen universities, industry, governrmant and the commu-
nity; in the endeavor to promote and accelarata national de-
valopment of marine and coastal resources, including thair
conservation, proper managemant, utiiization and anjoyment
by engaginy the skills, talents and knowledge availabie at Uni-
versities; ir tha pursuance of practical, guick responsa solul-
tions to coastal issues through the establishment of integrated
wprograms of apphed research, educaticn and extension ser-
vices . .,

Sea Grant is particularly unigue for Puerto Rico. Tha Univer
sity of Puerte Rico Sea Grant College Program {UPRASGCP)
has generated new apparwunities that provide:

®the incentives and tunds tor significant applied re-
seart h;

@ the nformation and guidance to achiave economic he-
nefits which have not previously been available in the
MAaring rescurces raaim;

®the nlormation and funds o increase the opportuni.
ties and capabilitigs for technologital development,
and tor enhancing the ability of canstituents to make
decinions in marine issues;

# the means to disseminate information and resuits of
high v sophisticated research performad in the 32 uni-
varsities that comprise the National Sea Grant Ner-
waork

® the capsability to place in perspective the impartance
of solving practical marine resources problems and
needs of tha istand, the Caribbaan and the nation.

With Sea Grant in Pusrte Rico it nas been possible to
underiake projects that address meaningful issues:

IN RESEANRCH

® the nature and arigin of Ciguatera intoxication . . .

#* the sggregation bahavior, intensive fishing and annual
spawning of a commaercially important species of
fish

® the population dynamics of mangrove oysters in 1the
soutieast region o1 Puerto Rico . . .

#1012 nassibility of obtaining madicinal and natural pro-
ducts; from tropicai marine tiora and fauna . . .

® the ocio-economic prablams at fishing villages and
tisherman |, | |

® the oxtent and ecological effects of sewage pollution
in ccastal bays, lagoons Bnd astuaries |

® the occurrence of ses level variations caused by saiches
and ntarnal waves and then affect on coastal circula
ten ..,

® the feasibility and probable valus of trapping fish and
shrimp at depths greater than 200 maters . _ .

IN EDLCATION

#® the Marine Education Section at the "Boletin Manno”
our monthly newslatter reaches hundreds of studaents
trom the elementary and secondary public and private
schosls system through 465 lioraries and Sea Grant
trainad teachars , . .

® appraximataly 300,000 viewers are reached weekly
through telavision prograrns . . .

® the thesis research of twelve graduate students has
been funded, and the students themselves supported
with assistanships . . .

® sponsaored and offered the services of specialists,

marine advisors, and researchers to present maring 1o
pics through lactures semuinars and hands-on training
thraughoutl the island’s elementary and secondary
aducation schoal system | |

# instrumental in the plannification and organization of
a Tropical School of Fisheries that Igoks tarward 10
train people from the United States, Puerio Rico and
the Caribbuan Basin countries .

IN EXTENSION SERVICES

#® held warkshaps on hygignic handimng ot svatood pro-
ducts directed at hea-th officers, tishermen, fish-food
wholesalars and retailers, and restaurant owners |, , |

® increased the markaeting potential ot under-utilized
species through demonstrations in shopping malls . . .

® sffgrad workshops, leciures and demonstrations on:
marketing concepts for fishermaen; origntation on
tisheries management plans; prevention of SCUBA
diving accidents; orientation gn taxes, sacial security,
and insurance for fishermen: and developmaeant ol new
tachnologies tar tisheries | |,

® promoted new legislation to remove boats trom the
list of tributable property: created an eftectwve haat
registry with provisions for recording mortgages, and
reliable, cantirmaed statistics an recieational hoating . .

@ surveys on sed food gating hatuts especially of undar
utilized species such as shark, tuna and molluscs | . .

® translations 1o Spanish of much neaded literature lrom
government pgencigs such as the U. S, Coast Guard
and other Sea Grant programs . . |

@ marine advisgrs have been madiators in agreements
with the tuna cannmeries to buy seme 6,000 Ibs. ol tuna
a week from several fishing villages, thus praviding the
fisharmen an added source of income . .

® the “Boletin Marino™ s distributed in twalve Latin
American countries, Israel, Spain and Atrica. We have
alse  besn instrumental in promoting Ses Grant
threughout the U, S, Virgin Islands and the Caribbean
through publishad intormation to approprnate audi-
ences and user groups . .,

Ses Grant in Puerto Rico offers the Nativnal Sea Grant Col-
lege Program ar added dimension: increases Sea Grant's visi-
Bility and prestiga extending its range ot influence through-
aut Latin Ametrica and the Caribbean Basin region . . . We
are the only tully hifingual program in the nation,

THERE ISNO DOUBT: SEA GRANT IN PUERTO RICO
IS UNIQUE . . AND NECESSARY!
UPRSG is specifically encouraging researchers to address the
preblems of management, development, conservation and
utilization of marine and coasial Jesources in three pro-
grammatic areas: FISHERIES AQUACULTURE, MARINE

PHARMACCLOGY AND NATURAL PRODUCTS, and
COASTAL PROCESSES,

For further intarmarion please contact:

Dr. Manuel L. Herndndez-Avila, Director
Sea Grant Program
Vaiversity of Puerto Rico
Mayagiiez Campus
Mayagiiez, P. R. 00708
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SEA GRANT BENEFITS

UNIVERSITY OF RHODE ISLAND

The ocean shore of Rhode Island, like much of the Atlantic and Gulf coasts of
the U.S., cons:sts of shallow coastal lagoons cr salt ponds lying behind barrier
beaches and counected to the sea by narrow passes, inlets, or breachways. An
integrated, mu.tidisciplinary study of these coastal lagoons was developed by
the University of Rhode Island Sea Grant program in response to requests for
help from citizens groups, town governments and state regulatory agencies. As

a result, a special area management plan has been developed, local zoning
changed, dredging programs initiated, sewage inputs reduced, and a sense of
stewardship and involvement invested in local residents,

Benefits

Special Area Management Plan for the Salt Pond Region. Now in the process
of being adopted into state law as part of the Coastal Program, the plan

is based on findings of fact derived from the salt pond research project

and identifies the salt ponds as ecosystems of special concern. The plan
provides a common set of objectives for all agencies with authority in the
region; creates a coordinated, streamlined permitting process to replace
what is presently a fragmented, cumbersome and expensive system; establishes
a permanent citizens' action committee to instill a sense of local responsi-
bility for these resources; and provides a framework for balancing competing
uses.

Zoning Amendments. Two of the three coastal pond towns have adopted new

zoning regulations which increased minimum lot size in critical areas to

protect aquifer recharge areas and salt pond water quality to provide for
future uses of the region.

Figshery Management Guidance. Recommendations by the fishery scientists,
including a simple computer model, were used by the Rhode Island Marine
Fisheries Council and the DEM*in regulation changes.

Dredging and Beach Nourishment. A sediment catchment basin is being dredged
inside one breachway to a larger salt pond in order to stop the severe shoal-
ing of the pond which is altering circulation and causing hazardous boating.

Hydrodynamic Models. Computer models developed by the salt pond researchers
to reflect the tidal circulation in shallow coastal embayments have been
used to predict optimal channel design and breachway (inlet) management.

A Tidegate for Inlet Management. The Department of Transportation has
incorporated a tidegate in plans for bridge reconstruction over a tide
inlet to one of the ponds. The tidegate is a flexible management tool
for flood control and fishery enhancement.

Septic System Maintenance Program. In response to information and recom-
mendations generated by the salt pond project, DEM is presently clarifying
and strengttening state septic system regulations and designating the salt
pond region as an area of gpecial concern.

*Department of Environmental Management

For further information: Scort Nixon (401) 792-~6800 10/84
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Sea Grant

South Carolina

Consortium

SOUTH CAROLINA

+Clemaon

Addressing the Needs of a Growing State

Like many sunbelt states, South Carclina has grown as more
people are drawn to warm temperatures, golden beaches, and
vast natural resources. In the ten years between 1970 and
1980 the coastal counties have increased in population over
24%. Along the state's 187 rmr.ile coast, pressures from commer-
cial, recreational, industrial and preservation interests con-
tinue to increase. The state’s abundant coastal and marine
resources are among her greatest assets.

A Partnership Of State Institutions

Recognizing the needs and opportunities presented by South
Carolina's vast coastal and ocean resources, the State
Legislature formed the South Carolina Sea Grant Consortium.
The Consortium is designed o supply the knowledge and
technology needed to develop and manage these resources. To
accomplish this, the Consort’ um draws upon the talents and
physical resources of its seven member institutions: The
Citadel, Clemson University, the College of Charleston, the
Medical University of South Carolina, South Carolina State
College, South Carolina Wildlife and Marine Resources
Department and the Univers.ty of South Carolina. This consor-
tial partnership encourages cooperative research, extension
and education efforts in a va-iety of disciplines: it also offers
access to a wide variety of facilities, including 30 laboratories
and the new James M. Waddell, Jr. Aquaculture Research and
Development Center.

Working With Other Organizations &
Agencies

Sea Grant is an objective organization willing to work with
diverse agencies and institutions to improve the quality of life
on the coast. Sea Grant also consults private sector advisors
about needed rescarch projects. With broad input from a
variety of sources, Sea Grant helps address the questions and
concerns of people who live, work, and play on the coast. The
Consortium is committed to :mproving the economic, social,
and environmental potential of South Carolina's ocean and
coastal resources,

Converting Ideas Into Action

* A group of businessmen had the idea to develop a
commercial-scale hard clam ''farm . Sea Grant structured a
program combining research, industry, and government to
look at the operational and economic potential of a hard clam
fr 2. In this cooperative proect, Trident Seafarms, Inc. pro-
v Jed all facilities and persornel and the South Carolina
Wildlife and Marine Resourczs Department provided research
and technical support. The Consortium provided the funding
to develop mariculture protorols, systems, and equipment.

Today, Trident Seafarms, Inc. operates as a commercial-scale
hard clam mariculture facilit,. Over 500 individuals have

MUSC
SCWMRD

sThe Cltadel

College
of

Charleston

toured the farm including other commercial enterprises who
have employed project-generated technology at their facilities.

* As Knobbed Whelk continued to appear in the shrimp
harvest, several shrimpers had the idea to fish specifically for
the large marine snails. The fishery is attractive to shrimpers
since it requires little new gear. Harvesting also occurs at
times different than the shrimp season; thereby extending but
not interfering with the shrimp fishery. As the number of
trawling boats has increased, there has also been increasing
concern about management of the resource.

Sea Grant supported a study of the biology and population
dynamics of the whelk to provide data to support fishery
management regulations. On April 29, 1983 the South Carolina
General Assembly passed special whelk resource legislation to
preserve and manage this important new fishery. And today,
Sea Grant research continues to be used by the agency manag-
ing and regulating the whelk fishery.

Providing Extension Assistance To Coastal
Residents

The South Carolina Sea Grant Consortium also supports a
marine extension program along with Clemson University's
Cooperative Extension Service. Four marine specialists, located
in Georgetown, Charleston, and Beaufort, offer extension
assistance in: aquaculture, coastal development & management
commercial fisheries, and recreation & tourism,

In the past year extension specialists have:

* helped coastal landowners grow crawfish in over 500
acres of ponds; up from 20 acres in 1980. Potential production
for 1984 may exceed 400,000 Ibs.

* helped to organize the South Carolina Marina Association,
which represents {fresh and salt water marinas and related
marine trades. Through the Association, marinas can now ac-
¢ess an insurance program that has already saved $25,000 in
just 2 marinas.

* helped to produce a Recreation Guide to the Lowcountry
that has been distributed to over 80,000 coastal residents and
visitors, The guide features a map of historic sites and other
points of interest.

* helped to develop alternative commercial fisheries. A re-
cent workshop on squid introduced 100 fishermen to this
potential fishery. Investigations of “golden" crab and
"slipper’' lobster fisheries are underway.

The South Carolina Sea Grant Consortium 221 Fort Johnson Road ¢ Charleston, South Carolina 29412 » 803-795.9650
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Texas A&M University is the Sea Grant College for Texas, providing leadership for
research, education and extension activities to promote wise use of our marine resources. For more than a
decade this effort has involved the knowledge, talent and skills of specialists from:

Texas A%M University ® Texas Agricuitural Extension Service e Texas Agricultural
Experiment Station e Texas Engineering Experiment Station @ Texas A&M University at
Galvestoni @  The University of Texas at Austin @ The University of Texas at Tyler
University of Houston e University of Houston at Clear Lake City o Bayior College of
Medicine e Texas Southern University e Lamar University & Brazosport College »
Texas Southmost College @ Pan American University

Recent Texas A&M Sea Grant research and advisory Artificial insemination also aids genetic and
efforts have made direct contributions to the state's domestication research by enabling selection of
economy and to the safe use of the marine environment. For breeding pairs to produce more desirable offspring.
example:

@ As part of its efforts to educate seafood processors on
® As a result of a Sea Grant effort to identify, catalog the latest quality control efforts, Texas A&M’s

and disseminate nformation on bottom obstructions
or "hangs,” Gulf shrimp fishermen save an estimated
$20 million annually that would be lost an damaged
gear and rmissed fishing time. The Texas/Louisiana
publication was updated recently with 3,860 new
Loran C readings, and a similar book was prepared
for the Mississippi-Alabama coast with help from the
Mississippi-Alabama Sea Grant Consortium.

® Sea Grant resear hers work closely with Mexico and
U.S. government agencies on sea turtle conservation
programs, since Texas is the site of important feeding
grounds for the Kemp’s Ridley, green and loggerhead
species and hosts the U.S. portion of the Kemp's
Ridley experimental conservation program. Recent
dala supporting t e imprinting theory contributed to
the decision to continue federal support of this type of
research.

® Millions of peopl2 in the nation's coastal areas are
threatened by hurricanes, and the principal means of
preventing loss of life is through evacuation. Sea
Grant provided seed money to analyze and
encourage the us: of computers, satellites and other
forms of technulogy to develop guidelines for
hurricane evacuaion.

® Researchers at Baylor College of Medicine have
determined that virus found in polluted waters often
adhere to solid substances, which, in effect, form a
virus reservoir when the solids settle to the bottom.
Subsequent winc- and tide-induced movement ol
these substances probably explains outbreaks of
infectious hepatitis among consumers of raw shellfish
presumably harvested from safe waters.

e Marine Advisory Service specialists continue to
explore the potential for a softshell blue crab fishery in
Texas. Flow-through and closed recirculating system
shedding operations have been built in three areas
and provisions hzve been made to study improved
harvesting techniques.

@ Conlinuing Sea Grant-funded mariculture research
has resulted in the development of information and
technology required to artificially inseminate female
marine shrimp. This increases the production of
seedstock, which, in turn, makes shrimp farming
more commercially feasible in the United States.
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Marine Advisory Service equipped a mobile seafood
quality laboratory that provides processors and
fishing tournament officials with on-the spot
freshness tests or more detailed microbiological and
processing information.

In addition to research and advisory service activities,
education efforts by the Texas A&M Sea Grant Program
provide increased understanding, appreciation and
awareness of the coastal environment and resources.

#Public school teachers from throughout the country
are given special inservice training in all aspects of
marine education. More than 6,000 teachers in 20
states attended at ieast one workshop within a two-
year period.

@ An annual Marine Education Symposium attracts
high school students and teachers from throughout
the state, and introduces them to current scientific
research, career opportunities, and marine-related
aspects of social studies and the humanities

@ Texas youth ages 10 through 18 are involved in Sea
Grant-sponsored Marine Adventure Camps each
summer. The week-long sessions involve classroom
study, beach and dune work, fishing, swimming and
recreational actvities.

® The Marine Advisory Service has organized a series
of safety seminars for the offshore industry, which
employs more than 28 000 workers in the Gulf of
Mexico. Since the seminar began, the indusiry's
accident rate per 100,000 people has drapped by
more than 45 percent, a decrease attributed in part by
industry safety officials to techniques demonstrated
during these sessions.

For further information on the Texas
A&M Sea Grant College Program, or for
copies of recent publications, contact:

Feenan D. Jennings, Director

Sea Grant College Program
Texas A&M University

College Station, Texas 77843-4115
(409) 845-3854



VIRGINIA GRADUATE MARINE SCIENCE CONSORTIUM

Virginia Sea Grant was established in 1969 In 1981, the Virginia Graduate Marine Science
Consortium was formed to strengthen and coordinate Sea Crant's activities in Virginia. Con-
sortium members include the College of William and Mary, Old Dominion University, the
University of Virginia, and Virginia Polytechnic Institute and State University. The Virginia
Sea Grant College Program promotes high quality, objective research, education and pub-

lic services rejated to marine resources as set forth in the National Sea Grant College and
Program Act of 1966. As a member of the national Sea Grant network, the Virginia Sea
Crant College Program is one of 30 Sea Grant programs throughout the nation which aid
the coastal states, and the nation, in better use and management of the coastal environ-

ment and its resources.

Academic Resources

A tremendous reservoir of research, education and
advisory talent within Virginia’s universities forms the
foundation of the Virginia Sea Grant College Program.
Resgurces of Consortium member institutions include
expertise in fisheries, seafood processing technology,
environmental matters, marine law, and many other
areas. In addition to Consortium members, Virginia Sea
Grant has also supported projects at ather educational
institutions such as George Mason University, Hampton
Institute, Norfialk State University and Yirginia State
Lniversity.

Cooperating (rganizations

Central to th e Sea Grant concept is a cooperative
partnership between government, academia, and the
private sector n addressing problems concerning state
and national ¢oastal resources. Through research, advi-
sory and educastion projects, Virginia Sea Grant cooper-
ates with busir ess, industry, and federal and state agen-
cies from the planning stages through project
completion. V rginia Sea Grant has worked closely with
the National Marine Fisheries Service, the Nationa!
Weather Servive, the Virginia Cooperative Extension
Service, the Nutiona! Fisheries [nstitute, the Mid-
Atlantic Fisher es Development Foundation, Kroger
Food Stores and many other arganizations.,

National Impact

In addition to providing leadership in the state of Vir-
ginia, the Virginia Sea Grant College Program is also
involved with many regional and national efforts. Far
example, Virginia Sea Grant activities involving the
Chesapeake Bay complement existing efforts by Mary-
land Sea Grant in 2 conscious effort to coordinate activ-
ities between the two programs, Research efforts focus-
ing on fishery -esources of the Bay are also being
coordinated with similar activities in Maryland and Del-
aware in order to promote the continued availability of
truly national resources such as the blue crab and the
American oyster. Through the Mid-Atlantic States
Marine Advisory Services organization, Virginia Sea
Grant Marine Advisory Services works jointly with oth-
er Sea Grant programs to address common regional
and rational p-oblems in an efficient and effective way.

Results

& Virginia 5ea Grant’s commercial fisheries gear spe-
cialist designed a multi-purpose “split winch-
combination net reel’” which allows the traditional
Chesapeake B:y deadrise to both dredge and otter
trawl, and thus take advantage of nearshore and bay
fisheries year-round. In a demonstration praject, the
split winch was installed on a local fishing vessel and
resulted in a twelve-fold increase in productivity, as
measured by gross fish poundage and deck value. As a
result of the success of the pilot project, several local
fishermen have begun constructing and installing the
innovative gea' on their vessels.

® Virginia Se: Grant seafood technology specialists
were credited with saving $70,000 worth of pasteurized
crab meat which had been quarantined by the Food
and Drug Administration because of canning defects.
At the request of the industry, Sea Grant specialists

designed and implemented a research plan that saved
an entire season for a major seafood producer. Subse-
quent workshops sponsored by Virginia Sea Grant in
cooperation with the FDA and the Virginia Department
of Health alerted the rest of the industry to the prob-
lem and transferred the correct processing
information,

® A major soft shell crab producer in Virginia, upon
the advice of Virginia Sea Grant's commercial fisheries
specialist, changed his flow-through crab shedding sys-
tem Lo a closed recirculating system. The survival rate
on crabs, from peeler through soft shell stage,
increased from 35% to 65% in one season. Sea Grani
outlay was 15 working days, and the shedder’s outlay
was $500 in material costs. In the past year alone, the
specialist has provided in-depth cansultation to five
new closed system crab shedding firms, and over 30
individual crab shedding operations.

® Research sponsored by Virginia Sea Grant in hard
clam culture has resulted in refinement of hatchery
techniques, and production of a step-by-step instruc-
tion manual for growing the hard clam. Subsequent
annual short courses for participants from 16 states,
one territory and three foreign countries has seen the
establishment of 21 commercial hard clam seed hatch-
eries, with four more under construction or in the plan-
ning slages.

® Inan effort 1o address the interests and concerns of
Virginia's recreational fishing community, Virginia Sea
Granl annually sponsars the Virginia Sport Fisierman’c.
Forum. The Forum provides an opportunity for com-
munication between legislators, fishery management
officials, scientists and fishermen concerning up-to-
date fishery management and recreational fishery
issues. Recent topics included the proposed saltwater
fishing license in Virginia and regional management of
striped hass in the Chesapeake Bay.

® In response to the need of the seafood industry for
assistance in increasing consumer awareness of under-
utilized fish species. Virginia Sea Grant conducted a se-
ries of eight workshops tor volunteers willing to be
“demonstrators” in exchange for training in seafcod
promotion and marketing techniques. With this train-
ing, the volunteers exposed an estimated 2,200 consu-
mers to a new line of surimi-based seafood during 28
hours of demonsirations in retail outlets. Retailers sald
4,500 pounds of product valued at $19,300 which they
largely attributed to the volunteer efforts. Voluntee
time was estimated at $950. These demonstration activi-
ties are continuing at seafood festivals and other
functions.

For further information about the Virginia Sea Grant
College Program, contact:

Dr. Wiiliam L. Rickards, Director

Virginia Graduate Marine Science Consortium

203 Monroe Hill House

University of Virginia

Charlotresville, VA 22903
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G.\““":% Washington Sea Grant--A University-based partnership with industry,
.%- government, and citizens that is providing innovative leadership for

“ (.‘m;

To address the problems and opportunities of
resource conservation, development, and man-
agement. the Washington Sea Grant Program
undertook in 1968 a coordin:ed program of re-
search, education, and adviso v services.
Through its acvisory services and because of 2
one-third matching fund requirement, Sea
Grant's custorers have become active partners
in the development of effective research and ed-
ucation activities. This usec-uiversity partner-
ship has not anly produced new ideas that com-
bine academic theory and ma ketplace
practicality, but it also has facilitated the evaly-
ation of these ideas in the fielid.

The effectiveness of this partnership is amply
demonstrated by the following projects in which
Washington Sea Grant has previded regional
and national leadership.

Testing for shelifish toxin Researchers at
the University of Washinsgton's Institute for Food
Science and Technology have developed an au-
tomated test for paralytic shellfish poison(PSP;).
Run on an auioanalyzer (an instrument which
automates 2 chemical test), it is faster and eas-
fer 10 use than the standard mouse bioassay.
Consequentiy, the Washinglon Departement of
Social and Health Services, wkich is currently
experimenting with the new test. should be able
to process more shellfish samg les than before. It
is uniikely thal the test will replace the mouse
bioassay for determining wher beaches should
be closed or re-opened to shell‘ish harvesting;
however, the test can be used for routine moni-
toring of closed heaches. Its introduction will
permit monitering 4 wider gec graphic area and
more frequert monitoring of ¢losed beaches.

Using shellfish wastes to protect wheat
crops Washington State University plant pa-
thelogists, investigating agricultural uses for
chitosan, a modified catbohvdrate derived from
shrimp and crab shells. have developed a winter
wheat seed treatment that helps protect the crop
against damage by soil fungus. In field trials in
4 eastern Washington area wiere fungal root
rot is common, crop vield from treated seed was
up to 20 percent higher than vield from un-
treated seed. Since chitosan oc:urs in nature, its
use in agriculture should have none of the un-
expected toxic or residual effecs that sometimes
occur with svithetic chemicals. Moreover, the
treatment offers vet another commercial use for
waste crabshell that is a disposal problem for
seafood processors.,
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Deep ocean exploration In the laie 19705,
discovery of hydrothenmal vents on the ocean
floor stirred great interest--not only in the new
life forms found near them but also in the rich
mineral depesits encrusting vent areas. None of
the vents were observed for more than a few
hours because submersibles can stay down for
only short periods of time. However, during
summer 1984, Sea Grant support enabled Uni-
verslty of Washington oceanographers to place
new monttoring devices on the ocean botiom.
The instrument package contained a time lLapse
camera and electronic sensors to measure
changes in seawater chemistry, temperature,
flow rates and electrical conductivity. For the
first time, repeated measurements of the chem-
istry and flow of superheated water issuing from
ocean vents were made over 2 week s time. Fur-
ther development will enable scientists to mea-
sure mineral and thermal outputs of the vents,
will provide essential environmental informa-
tion and will improve the quality of instruments
used to measure deepwater phenomena.

Management planning for ports Most
ports use financial reporting systems that are

dictated by state auditors or other administeative

entities. Frequently these systemns do not provide
port managers with the data needed to deter-
mine a port’s financial performance--much less
to formulate effective policies. In response to
this problem, Washington Sea Grant's port in-
dustries specialist developed a simplified perfor-
mance indicator system that is now being used
by port managers worldwide to measure rapidly
and accurately;
& the efficiency with which a port uses its
resources such as land. labor, and capital

® the care with which a port contrals its expenses

# the profitability of a port’s investments

The monitoring system, described in a recent
advisory report, enables port management to
isalate significant data and to use them alone
or in concert with other data to formutate poli-
cies. The ability to plan inteiligentlv that is
engendered by this systern has been a boon to
port managers who are faced with complexities
of technological changes, scarce capital con-
struction funds, high intetest tates, and in-
creased public pressure for services and benefits.
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addressing problems and opportunities of marine resource conservation,
development, and management . . .

Seafood retailing A trend toward increased
seafood consumption for heatth and nutritional
reasons is evident in Washington State just as in
other states. To help Washington seafood mar-
kets capitalize on this trend, Sea Grant advisory
personnel have held seminars for retailers
throughout the State to explain and demon-
strate basics of seafood handling, meechandis-
ing, quality evaluation, and sanitation. Attend-
ance has ranged from owners of “mom and
pop” markets to employees of major food
chains.

Among the results: A supermarket in Belling-
ham reassessed its philosophy about seafood,
made dramatic physical renovations, and now
hoasts an aftractive seafood section that features
a wide variety of top quality seafood products.
The largest chain in the state, Safeway Stores,
Inc., is improving their ability to handle and
display seafood. One food chain store executive
reports that as a result of changes made, “vol-
ume and profitability are up.”

To achieve results such as these has required
many years, the dedicated efforts of hundreds of
individuals, and the cooperation of a multitude
of businesses, agencies, public institutions, and
civic greups. This indeed is a partnership that
has paid off for the users of Sea Grant efforts
and has shown time and again that Sea Grant
is a wise investrent.

More information? In addition to the proj-
ects described here, the Washington Sea Grani
Program has undertaken extensive research in
diverse marine fields: from fisheries and ocean-
ography to ocean law and public policy. The
program supperts several education and train-
ing projects at the University of Washington and
ingtitutions elsewhere in the State,

There is also a network of marine specialists
and agents throughout Western Washington
who provide businesses, agencies, and citizens
with information and assisiance needed to ad-
dress marine problems and apportunities. For 2
directory of current projects and personnel, the
latest biennial report of program accomplish-
ments, or a catalog of Washington Sea Grant
publications, write or cali:

Washington Sea Grant Program
College of Ocean & Fishery Sciences
University of Washingion

Seattle, WA 98195

(2006) 543-6600
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rnent is succeading.

THE INLAND SEAS

Wisconsin's "'oceans'’ are the (reat Lakes, and the Sea
Grant program hare focuses most of its attention on
these intand seas. Headguartered in Madison, UW Sea
Grant is a statewide program, with advisory services of-
tices in Superior, Sister Bay, Gresn Bay and Milwaukee,
More than 300 faculty, staff and students are involved in
Sea Grant projects on campuses throughout the state—
at UwW-Gresn Bay, UW-Madison, UW-Milwaukee, UW-
Parkside, UW-5tevens Point, UW-Superior, UW-Exiension,
Lawrence Univers ty and the Medical College of Wiscon-
sin.

The Wiscensin Sea Grant Program rspresants a unique
working partnerskip of federal, state, unlversity and pri-
vate sectors. With a combined annual budget of $3 mil-
lign, UW Sea Grant supports a variety of research, sduca-
tion and public service actlvities. The program's major re-
search areas inclide fisheries, microcontaminants and
waler quality, seafood technology, diving physiology,
agquaculture, policy studies and a comprehensive Green
Bay research program. The program's advisory services
field agents provde a direct link between those who
study the lakes and those who use or manage the re-
sources—including commercial and sport fishermen, re-
creational businetses, industries and government agen-
cies,

THE RECORD

The UW Sea Grant Coliegae Program is recognized as a na-
tional leader in research on microcontaminants and wa-
ter quality, fishery and ecosystem dynamics, and diving
medicine:;

» Microcontaminants. Sea Grant scientists are idantify-
ing the sources and fates of toxic chemicals in the
aquatic environment and predicting how long these
compounds wiil remain a probiem in the Great Lakes.
The UW Sea Grant InstHute sponsored a pioneer study
of the health of infants exposed to PCBs in the
mothers’ blood while in the womb and in breast milk
after birth. The study found that the benefits of
breast-feeding outweigh the risks of low levels of
PCBs in breast milk. The results of such projects have
allowed industry and government to better manage
and control the discharge of toxic compounds.

Groundwater. fea Grant researchers have discovered
that groundwater may contribute 10 to 15 percent of
the water in Lake Michigan—and possibly a signifi-
cant amount of phosphorys and other nutrients. This
information wil be essential in assessing the impact
of landfill waste disposal on both ground and lake wa-
ter quality, and in considering strategies to control nu-
trients to protect the lake’s water quality.

Diving. The goal is to make scuba diving safer and
casier, and mo e cost-effective for industry. UW Sea
Grant researchers recently discovered that the short,
deep "“bounce dives” often made by sport divers hold
greater risks of paralysis and death than previously be-
lieved. Spinoff nedical benefits have included the dis-
covery that exercising in water can be therapeutic for
emphysema am} other hung disease victims.

UNIVERSITY OF WISCONSIN SEA GRANT COLLEGE PROGRAM

The University of Wisconsin Sea Grant Program was established in 1968—one of the first programs
in what is now a nationwide network of 29 Sea Gran! universities. In 19686, Congress established
the Nalional Sea Grant College and Program Act to promota research, education and public service
activities related to marine and Greal Lakes resources. Congrass challenged universities to do for
the marine community what they had done for American farmers, Eighteen years later, the experi-

= Fisheries. Sea Grant researchers are working to re-
store native iake ftish populations to enhance
Wisconsin's sport and commercial fisheries, which
have an estimated annual worth of $60 million and $4.2
milllen, respectively, Sea Grant researchers have also
developed a model of predator-prey interactions and
are now testing its predictive capability in a Great
Lakes-wide survey of the diet of salmonids. The Wis-
consin Department of Natural Resources is using this
and other Sea Grant research to manage the trout and
salmon sport fishery and to balance commercial and
sport use of the fish resources of Lakes Michigan and
Superior.

Englneering. Each winter, lake ice causes hundreds of
thousands of dollars in damages te marinas and har-
bor structures throughout the region. UW Sea Grant
advisory services published the first comprehensive
manual on how to dasign small-craft marinas and har-
bor structures to better withstand winter ice.

Education. More than 250 studenis have recsived
Master's and Ph.D. degrees as a result of UW Sea
Grant support. Representing a broad range of disci-
plines, these students have gone an to work in acade-
mia, government, business and for major ingdustries,
including Bechtel Corporation, Exxon, General Motors
and Bell Labs.

THE WISCONSIN IDEA IN ACTION

"The Wisconsin ldea’ —that the boundaries of the univer-
sity are the boundaries of the state-is a tradition that
has grown strong since it began in the early 1900s. The
UW Sea Grant Colege Program embaodies this phitosophy
by devoting more than 25 percent of its resources to edu-
cation and service programs outside the classroom.

Sea Grant emphasizes public service. It helps the univer-
sity work for the people of Wisconsin—by sponsoring
warkshops for commercial and sport fishermen, helping
marina owners minimize ice damage, advising the Port of
Milwaukee on dredge spoil disposal. and progucing the
popular Earthwatch Radlo series.

THE GOAL

The resources of Lakes Superior and Michigan are ex-
tremely valuable to the people of Wisconsin. The lakes
provide high quality water for coastal residents and in-
dustry and offer abundant recreationa! opportunities—
fishing, boating, swimming and scuba diving. But the
lakes also mean jobs for Wisconsin shipbuilders, dock-
warkers, sailors, lourist businesses, commercial and
charter fishermen, and many others.

The University of Wisconsin Sea Grant Collegs Program
is dedicated 10 protecting and enhancing these re-
sources, which are of vital importance to the economy
and quality of life in Wisconsin.

Sea Grant Instltute
University of Wisconsin
1800 University Avenue
Madison, WI 53705
(808) 262.09805

For more information:

November 1984
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Section 4.

Recent Achievements

Recent benefits and accomplishments of the 30 Sea Grant college and insti-
tutional programs conducted in coastal and Great Lakes states and Puerto
Rico.

Alabama Louisiana North Carolina
Alaska Maine Ohic
California (2) Maryland Oregon
Connecticut Massachusetts (2) Puerto Rico
Delaware Michigan Rhode Island
Florida Minnesota South Carolina
Georgia Mississippi Texas

Hawaii New Hampshire Virginia
Nlinois New Jersey Washington

Indiana New York Wisconsin




University of Alaska Sea Grant College Program
Increased Revenues in Alaska’s Traw] Fishery

The commercial king crab industry began in Alaska in the 1920s but until after
World War II, there was no major domestic king crab fishery. Japan did have
a fishery off Alaska in the 1930s and both Japan and the Soviet Union exploited
king crab in these waters between the late 1940s and mid-1960s when limits
were set on their catches. By 1975 the king crab fishery became a solely domestic
fishery, the catch almost tripled form 108,998 mt in 1975 to 293,749 mt in 1980.
Thereafter the king crab fishery began a remarkable decline; the 1982 harvest
was 71,575 mt. As a result of the decline, the major king crab fishing areas
were closed in 1983 and estimates are that they may be closed until 1990.

The majority of Alaska’s king crab fishermen reside in Kodiak and until 1981
contributed largely to Alaska’s and especially Kodiak’s economic well-being.
With the rising harvests experienced during the mid- and late 1970s, crab
fishermen were able to buy larger vessels and more sophisticated gear. Now
only the payments remain.

In orcler to alleviate the effects of the decline, Alaska Sea Grant sponsored
a training program to assist these fishermen in diversifying and entering the
developing groundfish fisheries.

Ten Kodiak fishermen, paying their own way, took advantage of a two-week
course offered by the university’s Fishery Industrial Technology Center at the
British Sea Fish Authority facilities in Hull, England during April 1984. The
fishermen were able to program the computer-linked trawl simulator for any
specific bottom-type, vessel horsepower, net design, rigging and fish behavior.
Although the full benefit of the training received by the fishermen will not
be known for some time, some very significant results have already been
observed,

One Kodiak vessel, averaging $60,000 gross per month before its captain took
the course, is now averaging between $90,000 and $120,000 a month. As the
vessel owner put it, “before the class, they were hanging up all the time; now
they are fishing on the bottom?” While no figures are yet available on the savings
in gear and lost fishing time, they are said to be “considerable”

Donald H. Rosenberg, Director
Alaska Sea Grant College Program
University of Alaska

590 University Avenue

Suite 102

Fairbanks, Alaska 99701

(907) 474-7086

October, 1984
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am CALIFORNIA SEA GRANT e

Improved Production of Abalone
Using Biochemical and Genetic Engineering

Modern biochemical and genetic techniques are being used to improve control over biological processes
that limit the production of commercizlly valuable shellfish, such as abalone. These processes include several
stages of reproduction, larval development and melamorphosis, and survival of the cultivated animals.

Experimenis conducled by Daniel E. Morse, Marine Science Institute, University of California, Santa
Barbara, wit1 funding provided by the California Sea Grant College Program {National Oceanic and
Atmospheric Administration, Department of Commerce}, have concentrated on the Red Abalone. a major
commercial resource in California.

Dr. Morse and his research associates initially sought to improve control over reproduction. They found
that they could induce abalones 1o spawn by adding a small amount of the hormone prostaglandin to the
surtounding seawuater. A search for a less expensive procedure led 1o the discovery that hydrogen peroxide
stimulates production of prostaglandins, and thus aiso induces spawning.

A second research problem arose from the fact that the larvae that hatch from fertilized abalone eggs
frequently exhibit high mortality —a problem that had been plaguing efforts at industrial cultivation for years.
Dr. Morse found thal the swimming larvae are normally induced 10 settle and undergo melamorphosis 10
their juvenil: form at the surfaces of specific red algac. In subsequent work, Dr. Morse was able to isolale
the substances in these algae that are responsible for the induction of settlement and metarmnorphosis. Of
these, the most potent and least expensive proved 10 be a simple amino acid known as GABA (for gamma-
amino-butyr c acid). Use of this chemical provides a safe and inexpensive method for inducing rapid
metamorphcsis with high efficiency and survival. Mos1 exciting perhaps is the potential application of GABA
1o human medicine, since the amino acid is known (0 be a potent neurotransmitter that controls nearly one-
half of the czlls in the human brain. New compounds have been discovered by this research group in marine
algae and bateria thal mimic the action of GABA; these are now being explored for their usefulness as
diagnostic ar d therapeulic agents.

One of the major problems remaining in the commercial production of abalone is the animal’s relatively
slow growih. To attack this problem, Dr. Morse has begun to clone and amplify the genes that code for
growth-accel zrating hormones, thereby applying the technigues of genetic engineering to mariculture.

By far "he greatest application of Dr. Morse’s work has been in the area of marine aquaculture. The
methods developed are simple, inexpensive, reliable, and applicable 10 a large number of species. Procedures
developed by Dr. Morse have been applied to a Jarge number of mollusc species under cultivation or harvest
in Mexico, Europe, Africa, New Zealand, Australia, Japan, and China.

One valuable spinoff of this research relates to the control of manne fouling. Having identified the
mechanism that controls settlement of larvae and their attachment to surfaces immersed in the ocean {such as
ships, pilings, piers, and platforms}, Morse and his colleagues are investigaling means for blocking these
processes wilh a new generation of nontoxic inhibitors; this work is being supported by the U.S. Navy and the
offshore indusiry.

For this work, Dr. Morse and his research specialists have been twice recognized by the World
Mariculture Society. In 1982, a Sea Grant trainee working with Dr. Morse, Andrea J. Baloun, received the
prestigious Predoctoral Research Award from the Associalion for Women in Science Education Foundation.

Dr. James J. Sullivan, Program Manager
Catifornia Sea Grant College Program
Univeesity of California. San Diego A-032
La Jolla. CA 92001
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USC SEA GRANT’'S *HOUSE-FLY ASSAY" ATTACKS
Wy PROBLEM OF PARALYTIC SHELLFISH POISONING

STATEMENT OF THE PROBLEM

When the presence of Paralytic Shellfish Poisoning is discovered,
regulators close large sections of coastline thereby quarantining
uncontaminated as well as hazardous shellfish populations, This
practice reduces the credibility of the quarantines among recreational
divers and strikes a severe economic blow to the fishing industry.

SEA GRANT RESPONSE

Regular toxin monitoring in commercially harvested shellfish is
mandated in several states, including by the State of California
Department of Health, The only assay approved by the U,5, Food and
Drug Administration (FDA) tests whether laboratory mice are affected by
extracts of shellfish meat. This test, however, is costly and is too
complex end cumbersome to be used in the field,

Research by the University of Southern California Sea Grant
Program has developed a bioassay that eliminates the many disadvantages
of the present mouse bioassay. The new test animal is the common house
fly, Musca domestica. A typical mouse bioassay costs $100 or more,
vwhereas s fly bioassay costs only about $50, The new assay method is
being tested nationally and the USC Sea Grant Program will seek
governmert certification of the process.

RESULTS

* The fly assay has been shown to be inexpensive, simple to teach
and highly reliable,

* Several laboratorlies and governmental agencies have expressed
interest in the results of the research.

* The fly assay is significantly more sensitive at lower levels of
toxin than is the official mouse method, This will prove useful in
research and perhaps in forecasting the occurrence of dangerous levels
of toxin,

#* Two USC doctoral candidates have won national honors for thelr
work on the USC Sea Grant research project.

* Regsearch also has established that certain crab larvae can feed
on the toxic dinoflaggellates and accumulate the toxin without being
affected by it, This result defines another pathway by which the toxin
can enter the marine food web,

FURTHER TNFORMATION: USC Sea Grant Program
Institute for Marine and Coastal Studies
University of Southern California
University Park
Los Angeles, CA 90089-0341

1984
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A century ago, Commectiout was a leading oyster-producing state, and ker
waters ytelded a eignifioant harvest of oystere and hard and soft elm:s.

Around the turm of the century, shellfieh harveats went into deolire.
Water pollution, overharvesting and neglect of natural beds were amomy the
factora cited as reasome for the decline. Anmual oyater production peaked
at 10,000,000 bushels in 1898. It was 40,000 bushels in 1967. Bard and
8oft olam harvests went from 200,000 bushels to none.

In the last 15 years, Commecticut has mounted an effort to rejuvemate her
shellfisheries. And, sinoe its imception in 1074, the Comngotiout Sea
Grant Marine Advieory Service has been in the forefromt of the effort to
retum shellfishing to a viable industry. Sea Grant joined the effort
with the initiation of ite first research project, "The Life History and
Resource Nanagement of ithe Haxd Clam,” in 1981. '

Marine Advieory Service epecialiste have worked with nearly half of the

25 shoreline maicipalities to develop ehellfish management plang or
asstat in establishment of mmicipal shallfish commtasions. Their efforts
inoluded guiding commiseions through the procedures for ehellfieh eurveys
to identify near-shore areas with potentially harvestable shellfish re-
sources, and assisting with damonstration plots and other projects.

The Marine Advisory Service specialists played a key role in the etate

tegielature ‘e decieion to establish a state Aquaculture Commission, and

the program leader has been appointed by the Govemmor to eerve on the com-

miesion. In addition, the specialiste aseieted with fommation of a

regional shellfish officere’ assoctiation to providg a formal netuork for

mbution of infarmation as it contributes to a revitalised shellfish
Y.

Vorkshope sponeored by the Marine Advisory Service on aquaculture regu-
lations and techniques provided a vehiole for Sea Crant researchers to
present their fnitial findings om techniques to achieve maximam survival
of seed olams. That projeot involves studiee of natural populations, larval
settlement and recruitment, and growth and survivorghip of juvenile and
adult olae. A portion of the research was conducted with a $43,320 in-
dustry match,

aculture t8 only .~2 area of involvement for Comneetiout's Narine Ad-
vigory Servics., Other: include fisheries, tnoluding seafood prooeseing
and marketing, morine cuonomiocs, coastal development, marine recreatiom,
and marine education, _

For additional information about Conmsotiout Sea Grant's Marine Advisory
Service, comtqot:
' Vietor E, Scottren, Director

Connaotiout Sea Cremt

The University of Comngotiout at Avery Point
Groton, CT 06340

(203) 445-5108
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UNIVERSITY OF DELAWARE
SEA GRANT COLLEGE PROGRAM

HALOPHYTES: SALT-TOLERANT PLANT RESEARCH

Salt-tole-ant plant research continues
toward the goal of developing improved
cultivars of a grain, a vegetable, and several
forages from wild halophytes that will
thrive when exposed to salinities character-
istic of coastal and estuarine waters.

Having uelected the first generation of
the leafy, spinach-like Atriplex triangularis,
researchers are beginning to increase the
sced of this strain. Selected cultivars are
being tested both in a saline desert and in a
coastal sitz with high humidity, which
offers an opportunity to compare plant
performance in two distinctly different
types of environments,

The research emphasis is now focused on
using somaclonal variations in tissue culture
as the basis for selecting plants with specific
desirable genetic traits. Although the reasons
are not coripletely undersiood, cells in tis-
sue culture undergo more changes than
they would in the whole plant. By subject-
ing these cultures 1o temperature extremes,
the cells that survive will have endurance to
these extremes. Selection of cell lines which
can subsequently be regenerated into whole
plants that can withstand low temperatures
will make it possible to grow certain salt-
tolerant plants in Delaware and other loca-
tions that ordinarily could not withstand
our winter temperatures.

Researchers are also evaluating the
nutritional content of halophytes. Several
sdlt-tolerani. plants have been identified
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that have value for use as food, feed, or
forage crops. Kostefetzkya, seashore mal-
low, yields seeds whose oil is very high in
linoleic acid, an essential fatty acid, and is
similar to that of safflower; its crude
protein is almost 25%, compared with the
30 to 40% found in soybeans, Feed made
with  Kosteletzkya seeds has a higher
protein efficiency ratio than those made
with corn, wheat, or rice, indicating that
Kosteletzkya seed protein is used effectively
in the body. Researchers are now evaluating
how the nutritional value of Atriplex
withstands cooking and freezing. They
are also testing possible use of Kosteletzkya
in cereals,poultry feed, breads, and commer-
cial gums,

The ability to grow a crop where none
could grow previously and the ability to
irrigate a crop with salt water while saving
precious fresh water will have a real cco-
nomic impact. Supplying high-guality seed
sources of halophytes with specific char-
acteristics could be anew source of income.
Using halophytes in the food and feed
industries also could have a significant
economic henefit,

Formore information, please contact:

Dr. Carolyn A. Thoroughgood, Director
University of Delaware Sea Grant

College Program
University of Delaware
Newark, Delaware 19716
(302) 451-8062
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FLORIDA SFA GRANT COLLFEGE

DEVELOPING VALUABLE NEW FISHERIES:
BURGEONING HARVEST OF
CALICO SCALLOPS IS AIDED BY
FLORIDA SEA GRANTR &D

In just the last few years, the fishery for calico scallops
has grown from miror status to become one of Florida's
most valuable. Questions concerning seafood product
quality, processing technology, vessel operations, and
education of the incustry and regulatory interests all have
been addressed by Florida Sea Grant. Work to heip establish
and sustain a fishery also has provided new economic
opportunities for oher sectors of the fishing industry,
which were overcapitalized.

Situation

Prior to 1980, annual production of the shellfish, calico
scallops, never exceeded 2.5 million pounds in Florida. In
recent years, harvests have increased dramaticatly, with
forecasts of over 26 jllion pounds for 1984, This amounts
to a wholesale value of over $60 million dollars, making it
the second most valuable in the state and of great aconomic
impact locally due to its congentration gecgraphically in
the Cape Canaveral aiea along the Atlantic coast.

Development of t1e fishery has been accompanied both
by normal growing pains and hy unique circumstances that
threaten its well-being, the quality of its seafood product,
and even the safety of its participants on the high seas.
Specific concerns have included:

®sconsumer attitudes toward product appearance affected
by scailop parasites

sregulatory iimits affecting disposal of processing wastes

esafety and stabil ty of vessels never designed for scallop
fishing

einformation for potential entrants into the fishery

sindustry concern for sustained levels of harvest of
scallops

Sea Grant Response

Florida Sea Grant has melded five faculty and additional
support personnel from three universities into a research,
extension, and technology transfer team that has provided
both leadership and 'upport in various phases of a coopera-
tive academic, agency and industry response to the needs of
those involved with this remarkable fishery.

As tishery expansion began a few years ago, naturally
oceurring parasites in the adductor muscle of the scallops
taken in the principal fishing grounds off Cape Canaveral
raised concern for the quality and aesthetics of the product,
In one instance regulatory action forced the destruction of
13,000 pounds of scallops vailued at over $30,000. A Sea
Grant pilot study culminating in a longer project due to
end in 1884 has developed initial descriptions of parasite
burdens in scallops.

From this work has grown a related but broader study,
jointly funded with industrial development support, to
assess how quality control is infiluenced by current harvest,
processing, and storage practice. Generic industry needs
such as onboard handling, cleansing, shucking, processing,

and yield are being scientifically analyzed in this newer
project. This work includes assessments for methods to kill
and remove any parasite infestation to within regulatory
guidelines. All work is due to culminate in a final industry/
regulatory workshop on quality control where Sea Grant
published operation manuals will be distributed,

In response to problems with the volume and content of
viscera and shell wastes generated by shoreside processing
facilities located in a limited geographic area, Sea Grant's
seafood technologist has addressed treatment procedures
and options. Further work has been proposed to address
water conservation in processing, and waste utilization as
livestock feeds.

In addition to addressing onboard handling, and espe-
cially the length of time that scallops are stored on deck,
Sea Grant also is determining vessel loading capabilities,
which are of intense interest because shrimp vessels are
being used in a situation for which they were not originally
designed. In other words, vessels built to traw| nets through
the water and store catch below deck are now storing
scallops {and the weight of the shell) sbove deck. This
creates a top-heavy situation and vessels have capsized, with
loss of equipment and casualties. A current Sea Grant
project is assessing hull design and construction parameters
to improve stability and safety,

Rasults

Information about the burgeoning fishery is sought by
many interests, and Sea Grant extension personnal have
played a key role in supplying it. For example, at a work-
shop dealing with fishing industry expansion to the north
of the historical Florida scallop ports, Ses Grant persannel
provided facts that demonstrated the economic potential
and benefits to be realized from start-up of the fishery.
State regulatory agency, industry, and local governmental
voices were heard in an objective forum that also addressed
the general issue of waterfront development.

Research, meanwhile, has demonstrated that the para-
sites do not constitute a human health hazard. Even if they
did, the effectiveness of processing to kill them has been
established with data from the Sea Grant research.

Preliminary engineering studies have characterized and
called attention to the vessel stability situation. Public
workshops to dissermninate practical guidelines for vessel
operation are planned. Interestingly, one of the graduate
students involved with the project won a national research
award from the Sea Grant Association for the excelience of
his study.

Communications with regulatory state and federal
agencies has built bridges of understanding and provided a
data base for rational evaluation of this industry. Sea Grant
studies that have established the compliance of processing
standards to acceptable norms have built credibility for the
industry in dealing with remaining needs.

For further information:

James C. Cato, Director

Florida Sea Grant Coilege Program
Building BO3, University of Florida
Gainesville, FL 32611 (904} 392-5870
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GEORGIA SEA GRANT PROGRAM

UNIVERSITY SYSTEM OF GEDRGIA

ECOLOGY BUILDING ATHENS, GEORGIA 30602 (404) 542-7671

Although Georgia has over 1,000 miles of fishable rivers, eel fishing had long been
prohibited west of Interstate 95, a highway which runs roughly parallel to the coast
approximately eight miles west of it. The widely held perception was that eel
traps would also capture young game fish, shad, and catfish, and that this, in time,
would adversely affect both sportsfishing and commercial catfish and shad fishing.

Sea Grant researchers, however, saw potential advantages to the coastal counties,
to the state, and to the nation in an expanded eel fishery. They pointed out that
the trappiag methods and the seasonality of eel fishing could complement other
part-time fisheries, such as crabbing, and offer the possibility of full-time
employment. Since the market for eels historically has been an export market
primarily o Europe and Japan, increased exports of eels would also help to ease
an increasingly unfavorable balance of trade.

In an investigation designed to assess the impact of expanded, legalized eeling, the
Departmert of Natural Resources was persuaded to open the commercial trap
fishery for yellow American eels in Georgia rivers on a provisional, one-year basis
in March 1980.

Data gathered during that year showed conclusively that a very small incidental
catch of other economically important fishes occurred in eeling. This information
provided <-he basis for management's decision to open the rivers to eeling
permanently.

As more fishermen became inveclved, new studies were conducted to facilitate the
development of the Georgia eel fishery. Baseline populations were determined as
a basis for recruitment studies, and it was found that eels in Georgia grow faster
and may be more capable of sustaining greater fishing pressure than populations
farther nosth. Commonly used eel traps were tested for efficiency. FEel behavior
was studied by divers and underwater cameras to determine eel movement and
foraging labits. These observations contributed to the development of more
efficient traps.

Commercial landings of eels have increased to the point that they are the fourth
largest fishery in the state after shrimp, crabs, and shad.

The information generated by four years of Sea Grant research and disseminated
by the Sea Grant advisory staff has resuited not only in increased catches, but will
continue to form the framework for future management decisions in the fishery.

Edward Chin, Director
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RESOURCE ASSESSMENT OF THE NORTHWESTERN HAWAIIAN ISLANDS

The 200-mile exclusive economic zone placed vast expanses of marine real
estate off the Hawaiian Archipelago and particularly off the remote Northwestern
Hawaiian Islands under federal jurisdiction. The fishery resources have only been
sporadically exploited because of the great distance from the populated istands.
Until a tripartite-Sea Grant assessment of the fisheries and wildlife resources was
completed in 1984, very little was known about the extent of the fishery resources
of this region. Participants of this major interagency research program included
the University of Hawaii Sea Grant College Program, Hawaii Division of Aquatic
Resources, National Marine Fisheries Service, and U.S. Fish and Wildlife Service.

The resource assessment established the existence of commercially exploitable
shrimp, precious corals, lobster, and bottomfish fisheries. {t aiso confirmed the
difference between standing stocks on continental and insular shelf environments,
the former region has great populations of limited number of species, whereas the
latter has great diversity of species with smaller populations of each species.

The Western Pacific Regional Fishery Management Council used this data to
develop its management plan for spring lobsters and is currently using this data base
to develop the fishery management plan for bottomfish. Other uses are being made
of the data by the state and federal governments to develop management plans for
threarened and endangered species and fishery resources in waters off the North-
western Hawaiian Islands,

More than 200 researchers from the three state and federal agencies and the
University of Hawaii participated in this multidisciplinary research program. Thirty-
eight research reports have been produced and more than 50 articles and papers
published in professional journals, Two symposia were held to disseminate the
results of research to scientists, fishery administrators, fishermen, and other inter-
ested individuals, These papers have been published in three volumes by the Univer-
sity of Hawaii Sea Grant College Program.

For further information please cantact:

University of Hawaii Sea Grant College Program
Marine Science Building, Room 220

1000 Pope Road

Honolulu, HI 96822

Phone {808} 948-7031
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M Illinois-Indiana Sea Grant Program

CHARTERBOAT FISHING INDUSTRY PROVIDES SIGNIFICANT ECONOMIC

RETURN TO THE REGION

The charterboat industry is
represented in the Illincis-
Indiana region by aix charter-
boat associations plus many
independent charterboat opera-
tara. Charterboat operations
a“e an important part of the
tourism industry in Illinois and
Indiana for several reasons:

{1) Lake Michigan providesa a
unique and outstanding
fishery to cestination
fishermen;

(2} Conference-goers and out=-
of-town businessmen pour-
ing inte the Chicago area
avery day frequently take
advantage of the charter-
boat fishing experience;
and

{3) Many vacationers are at-
tracted to the Indiana
shoreline to enjoy charter-
boat fishing as a part of
their vacation experience,

The Illingis-Indiana Sea
Grant Program is nelping this
industry bring in and retain
mire tourism dollars by educa-
ting charterboat cperators in
fisheries resources, improved
basiness practice and by inform=
i1g commerce-related sectors and
local governments about the
ascancmic importance of the
charterboat industry.

Trhe Program has provided
assistance through the following
activities:

¥ Workshops which offer in-
formation ranging {rom
stocking program updates
Lo charterboat liability
insurance.

% Preparation of the Direc-
tory of Illinois Licensed
Boat Charter and Livery

Services, a comprehensive
directory liating all
types of charters from

sportfishing to scuba-
diving. This was printed
in cooperation with the
Illinois Departiment of
Conservation and the
Illinois Department of
Commerce and Community
Affairs,

The institution of the
Marine Reporting Program
(MAREP), which i3 a sys-
tem for obtaining timely
localized weather fore-
casts for sportfishermen.
A central leocation has
been established by the
Chicago office of tre
National Weather Service
for recelving and trans-
mitting this weather
information. Through the
coordination of the Ill-
ineis-Indiana Sea Grant
Program, ten volunteers
from the Chicago Sport-
fishing Association have
been trained in report-
ing weather data for this
system.

Involvement in the Sal-
monid Diet Study, a
research project that is
being done to provide a
better understanding of
salmonid food habits in
Lake Michigan. This stu-
dy is8 part of a project
being cooperatively in-
vestigated by the other
Programs in the Great
Lakes 3ea Grant Network,
The information gained
Wwill be used by the
resource managers charged
Wwith the maintenance and
utilization of the fish-
eries resource of Lake
Michigan, A long range
result of this study will
be to sustain the econ-
omic return and enjoyment
of sportfishing in the
region.

Far further information about this program, please contact Robert Espeseth,
Caordinator, Illincis-Indiana Sea Grant Program, University of Illincis, 203
Haff Hall, 1206 5. Fourth Street, Champaign, Ill, 61820, Phone: 217/333-1824,
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Seafood Wastes — A Valuable Resource

Louisiana Sea Grant

Thanks to a decade of Sea Grant-supported
research, the cultivation of crawfish (Procam-
barus clarkii) in south Louisiana represents the
most extensive concentrated farming of crustacea
in the United States, with an economic impact
on the state of over $70 million.

Disposing of the enormous amounts of pro-
teinaceous wastes discarded by crawfish proc-
essing plants, however, has become a serious
environmental and economic problem. In St.
Martin Parish alone, where there are at least 20
crawfish processing plants, over 15 million
pounds of waste are produced each year and the
annual cost of disposal has reached several
hundred thousand dollars. Thousands of tons of
wastes have been buried in landfills throughout
the state, but in 1985 stringent federal laws will
make that practice illegal,

Supported by Louisiana Sca Grant through ten
years of research into the nutritional value of
seatood wastes. Dr. Samuel P. Meyers has de-
veloped a process that can turn the wastes from
an expensive nuisance into 4 valuable resource.
The wastes contain astaxanthin, an orange-red

Louisiana Sea Grant College Program

Center for Wetland Resources Louisiana State University

Baton Rouge, Louisiana 70803

pigment that imparts a desirable pink tint and
greater flavor to the flesh of farm-raised trout and
salmon when used as a dietary additive. Dr.
Meyers has perfected a method of extracting the
astaxanthin from the wastes, a process that pro-
vides an important use for crawfish shells and
gives seafood processors a new source of profit.

A pournd of the extracted pigment, a caroten-
oid in the vitamin A family. can scil for about
$600. The U.S. salmon industry has found that
this substance gives commercially grown trout
and salmon the rich color and flavor of wild
populations. Interest is also keen in other coun-
tries with active aquaculture programs, like Ja-
pan, Canada, and Sweden.

St. Martin Parish. in the heart of Louisiana’s
“crawfish belt,” has enthusiastically supported
Dr. Meyers’ work with funds for building the
first crustacean waste processing facility in the
country. The plant opened during the summer of
1984. At present, Dr. Meyers is working to im-
prove the commercial efficiency of the process
and to develop other commercial applications for
astaxanthin.

PN
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Sea Grant College Program

University of Maine

Where Have All the Clams Gone?

That's what clam diggers, wholesalers, town
clam committees, clam wardens, and researchers
all wanted to know when clam landings started
decreasing drastically in the mid-1950's. The soft-
shelled clam, Mya arenaria, is Maine’s third most
important commaercial fishery, after lobsters and
groundfish, and the principal means of income
for many peopie in the small, coastal towns in
Downeast Maine. In 1976 clam harvesters and
local shellfish committees of these coastal towns,
which are responsible for their own tidai flats,
came to the University of Maine and its Marine
Advisory Service for help in managing the
resource.

What’s Sea Grant Doing About I?

After the problem of a decline in stocks was
identified and a clam survey of the flats was
undertaken by Marine Advisory staff in the
Washington County area, a Sea Grant research
program, known as the ““Mya Project,”’ was
initiated in 1979 to generate information needed
for the improved management of the clam flats.

The research team, consisting of a
sedimentologist, a biologist, a geochemist, and
an aquaculturist, designed the proposal in
conjunction with Maine’s Marine Advisory
Service which had instigated the project in direct
response to coastal community needs.

A study of soft-shelled clams and their
mudflat environment was carried out in
Jonesboro, Maine during 1980 and 1981 to
determine what could be done to increase the
recruitment of ycung clams onto the flats.
Meanwhile, the zquaculture facility at the Ira C.

and the clam harvesters themselves.

Increasing Clam Harvests in Maine:
From the Campus to the Clam Flats

Darling Center of the University of Maine at
Orono, located at Walpole, was the site of
hatchery-rearing activities where clam
broodstock were induced to spawn before being
shipped to nursery sites in various coastal towns
up and down the state.

In addition, Sea Grant researchers were also
studying the biology of the clam through clam
feeding and growth experiments in the
laboratory, while sedimentologists were
conducting field and lab experiments to
determine the grain size characteristics and
nutritional quality of the clam flats.

The Results: Hope for a Better Harvest

Already clam diggers in Freeport, Jonesboro,
and four other communities have begun to
harvest clams spawned three years ago in the
University’s Darling Center hatchery. In
Brunswick, an inexpensive new clam seed
dredge, developed by the University’s
Agriculture Engineering Department with Sea
Grant support, now makes it possible to
transplant natural clam seed from overcrowded
areas to areas depleted by the elements or man.

Over a decade of Sea Grant research on
basic clam biology, clam seed-planting efforts in
coastal towns, and the economic impact of clam-
flat management have recently been compiled in
a 5ea Grant publication, Increasing Clam
Harvests in Maine. Along with this manual, the
development of aquaculture techniques, the
mechanical seed harvester, and an innovative
4-H program in raising clams from seed in a
hatchery built and maintained by the youths
themselves will assist all coastal towns to manage
their clam harvesting for optimal production.

Cooperating with the many individuals and organizations in the state interested in the wise
management of the clam resource, the Sea Grant College Program at the University of Maine has
provided significant benefits to the local clam management committees in coastal towns, clam dealers,

R.K. Dearborn, Executive Director
UME Sea Grant College Program
14 Coburn Hall

University of Maine at Orong
Orono, Maine 04469

{207) 581-1436

University of Maine

University of New Hampshire
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UNIVERSITY OF MARYLAND

Sea Grant College Program

MARYLAND SEA GRANT AND THE OYSTER FISHERY

THE PROBLEM: The oyster fishery--traditionally the Chesapeake Bay's most valuable
fishery resource--is in serious decline, harvests dropping to less than half of their recent
average.

THE RESPONSE: The Maryland Sea Grant College has moved to help revitalize the
oyster industry through research, education and advisory services.

The decline of the oyster industry results from both man-made and natural
perturbations. To help explain how the oyster responds to changes in its environment,
researchers have used Sea Grant support to study:

* The way in which oysters metamorphose and settle. This research has led to the
discovery of a patented bacterium, designated LST, which appears to trigger an
oyster's change from free-floating larva to permanently settled oyster.
Substances associated with this bacterium also hold potential as marine glues and
adhesives.

The distribution and availability of food for the oyster.
The quality and nature of that food, with an eye toward subtle changes in the
Chesapeake Bay's flora and fauna.

* How an oyster feeds and reproduces--through an analysis of molluscan

"bioenergetics."

To help those who are trying to come up with innovative methods, Sea Grant has
supported several practical projects. Marine Advisory agents and specialists have:

Worked with watermen to plant young oysters {or "spat") on specially prepared
bay bottom to increase future harvests and production.

* Ccoperated with aquacuiturists to improve the spawning, setting and feeding of
hatchery-reared oysters.

* Shared information with commercial aquaculturists in other parts of the country
--especially in the Pacific Northwest--and brought new aquaculture methodolo-
gies to the Chesapeake region.

BENEFITS: The decline of the Maryland oyster industry is a large-scale problem which
admits of no easy solution. But the research and education now underway at Maryland
Sea Grant has offered up some interesting benefits., The newly patented bacterium, LST,
has been distributed to a commercial hatchery, which is experimenting with the
substance to improve oyster spat set and survival. Methods for year-round algae culture
are being employed by oyster hatcheries to feed cultured oysters. Recommendations
have been made to state management agencies about the best places to plant oyster sheli
and young "seed" oysters, And thanks to Marine Advisory efforts, some watermen now
have young, oysters growing--and nearing market size--on specially prepared plots. This
combination of scientific and practical expertise offers our best hope for reversing the
oyster industry's deep decline,
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Problem

Dacisions to make changes in coastal communities often
pit group against group, even neighbor against neighbor.
One of the inheren: problems of change has been the
difficulty of assessing residual and synergistic effects on
the marine environment. For some lowns a new marina
could mean more and much needed jobs, revenues and
boating facilities. But how to tell whether dredging the
harbor entry or mooring areas will change circulation
patterns? Will the changes make flushing of municipal
wasles less efficient Could spilled oil and gas or bacterial
contamenation from shipboard wastes get trapped in the
bay or harbor, ruining swimming beaches or recreational
fishing areas? If the tides and currents do carry the
poltutants safely out to sea, will they pass over and taint
aconomically important shellfish flats?

Solution

In recent years, cornputer models have provided com-
munities, governmer t regulators, and industry with a kind
of crystal ball - a wav of looking into the future to under-
stand consequences and mitigate those that might be
adverse. Through MIT Sea Grant, in the mid 1970s, faculty
and students created a unique and powerful hydrodynamic
model for predicting the transport and dispersion of natu-
ral and manmade substances in large harbors and bays

Originally, the mode was part of a planned, multi million
dollar National Ocean Mining Environmental Study
{NOMES) 1o assess the environmental and ecological
impact of massive d-edging of offshore sand and gravel
resources for use by the construction industry. Later in
1973 and 1976 Boston Edison used the model, divided into
two parts —CAFE for looking at water circulation and
DISPER for looking at particle dispersion —to win a license
for a second generatar at their Pilgrim Nuclear Plant. The
company saved tor themselves, and ultimately for con-
sumers, between $23-54 million dollars by proving that
their cooling water channel, increased flow rate and the
projecied heat flux could be handled by existing facilities
within the environme 1tal requirements of state and federal
regulations. These models have been used in &imost 40
applications to predict the etlect of waste dispersal,
sediment transport, hurricane surge, and power plant
sitings in Massachusetts Bay, Great Egg Harbor, New
Jersey, San Francisco Bay, Miami's Biscayne Bay. Long
island Sound, the M ssissippl River, and harbor areas in
Alaska and Australia.

MIT SEA GRANT PROGRAM
Computer Tools for Predicting the Effects of Change

4.13

Future Applications

CAFE and DISPER offered information that had previously
been available only through extremely expensive and time
cansuming measurement programs. They have worked
especially well for communities located on large, regularly
shaped bays. However, for smaller towns and cities tucked
into irregular coastlines with craggy embayments, the
application of these models has required extensive, costly
computation.

Sa two years ago, Jerome Connor, one of the creators of
CAFE and DISPER, and Keith Stoizenbach, a respected
hydrodynamicist, began to adapt the models to develop a
new, faster, and simpler tool to be known as TEA (Tidal
Embayment Analysis). A new mathematical approach has
increased the speed of execution, with a concomitant
reduction in the cost. The improvemenis have been
dramatic. A program that took two hours to run now takes
two minutes.

At present TEA 1s being applied to three case studies in
New England: two are power generating plantsandoneis a
pond on Cape Cod which is implicated as a source of red
tide orgamisms. In the near future, TEA and its ac-
companying users’ manual will give small communities
well founded insights into the eftects ot changing or
expanding the uses of local bays and harbors. MIT Sea
Granl, which has already had one major meeting to
introduce TEA to potential users, will further disseminate
this valuable information through it's well coordinated and
publicized report series. In addition, the new knowledge
gained from creating TEA as well as CAFE and DISPER will
te hand carried to the marine community by some of Sea
Grant's most effective disseminators—the scores of stu-
demns who have worked with MIT facuity members to bring
these new technologies to life.

Susan Stolz

Intormation Genter

MIT Sea Grant Program
77 Massachusetts Avenue
Cambridge, MA 02139
(617) 253-3461
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Woods Hole Oceanographic Institution
Woods Hole, MA 02543

Phone: (617) 548-1400

Telex: 951679
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Red Tide

Red tide, the cause of paralytic shellfish poisoning (PSP) in
humans, threatens a shellfish industry worth more than $48.5 million
Ln New England and more than $263 million nationally. Consumer
reaction to news coverage of red tide outhreaks is known to extend to
lobaters and finfish species not directly affected by red tide and to
areas far removed from New England, At Woods Hole, Sea Grant research
on red tides has identified life cycle stages responsible for
initiating red tide outbreaks as well as associated environmental
factors. Recent effort focuses on factors responsible for aspects of
the bloom dynamics and termination and their implicarions for
artificial control of red tides., Finally, a new research project here
18 examining how the powerful red tide toxin might be used
pharmaceutically for beneficial applications,

Red tide, caused by a microscoplc marine alga or phytoplankter,
first occurred in southern New England in 1972, although it was
earlier known in Canadian waters for many years. The southern
extension of red tide may be continuing, as Ln more recent years the
organism has been found in Long Island Sound. A similar southward
spread of red tide has been found on the West Coast in waters of the
state of Washington,

In early Sea Grant research, Dr, Donald Anderson ldentified the
key role played by a resting stage, or “"cyst”, in overwintering of the
red tide organism in estuarine sediments and In the distribution,
timing and inftiation of the red tide bloom in late spring.
Subsequeat research, including that of Dr. Patricia Glibert, has
focused on factors determining the severity of the bloom and its
duration. More recently, Dr. Anderson has focused on the role of a
natural jarasitic microorganism in termining red tides and {ts
potential use in artificially controlling these blooms. 4 sacond
potential control mechanism under investigacion involves
cross-breeding with less toxic algal strains to reduce overall
toxlclty of the bloom.

The potency of red tide saxitoxins and their reversible effects
suggest -hey may serve as a source of anesthetics, possibly safer and
more long—lasting than those presently available., Dr. Sherwood Hall
is currently researching the pharmaceutical potential of this class of
toxians or thelr derivatives.

The primary impact of PSP is the threat of its presence., Most
shellfish are probably safe to eat most of the time, but the
possibility they are not results in costly mounitoring programs and
stifles rhe development of otherwise viable shellfisheries in terms of
natural harvest as well as aquaculture, Sea Grant research at Woods
Hole has made significant progress in the prediction, coatrol and
understanding of red tides and in the possibility of turning their
roison into a useful pharmaceucical product for the benefit of mankind.

Contact: Dr. David A. Ross, WHOI Sea Grant loordinator
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\&Ichigan Sea Grant College Program

SEA GRANT SAVES LIVES: Cold Water Drowning Ressarch

Hundreds of lives are saved worldwide
per year o8 a result of Sea Grant
research and education on cold water
drowning and revival techniques.

Research - Until 1976, drowning
victims submerged underwater for
longer than four minutes were
generally jresumed dead and efforts
were not made to resuscitate them.
However, based on medical knowledge
and first-hand experience, Sea Grant
researcher and physician Martin
Nemiroff had developed a theory that
people submerged for even longer
periods of time underwater, especially
cold water, could survive with little
or no after effects, In 1976,
Michigan Sea Grant funded Dr,
Nemiroff to further document his
theory. kis research activities
revealed tnat cold water drowning
victims could survive after submersion
for as long as an hour if properly
resuscitated.

Outreach .- Through ths efforts of Dr.
Nemiroff, the 1J.5. Coast Guard, and
Michigan State Police, Michigan Sea
Grant began a widespread public
education srogram to promote
awareness of the nature of colgd water
near-drowring and resuscitation
technigques, Sea Grant communicators
assisted in developing and
disseminating informational materials
through national and international
media and other outlets, Sea Grant
field agents beqgan extensive training
and education to train first responders
(such as firemen, sheriffs, water
rescue personnel) and those in charge
of hospital emergency room treatment
of cold water accident victima,
Agents alsn help those already trained
to train others.

Results -

e The U.S. Coast Guard estimates a
25% drop in drowning fatalities. It
has been training its personnel and
has carried out a wide-reaching
campaign to teach boaters about
cold water near-drowning and
revival measures. The Coast Guard
estimates a 50% drop in boating
fatalities with continuing public
education efforts.

e Hospitals across the nation have gst
up emergency teams to handle near-
drownings and have abtained special
equipment to handle these cases.
National and international medical
personnel have been trained in cold
water near-drowning revival tech-
niques.

® Water safety manuals used by the
Coast Guard, hospitals, and Red
Cross have been rewritten to
incorporate [nformation on cold
water near-drowning rescue
techniques,

¢ Sea Grant field agents have

informed, educated, and/or trained
over 8200 first responders,
emergency medical personnel, and
others about near-drowning and
rescye procedures. Many of these
have received state-spproved EMT
course credit and have trained
thousands of others.

®» Agents and Communicators have
prepared publications on emergency
treatment of near-drowning victims
which are now distributed by the
Coast Guard, Departments of
Natural Resources, and other
organizations.

Michigan Sea Grant College Program
The University of Michigan - Ann Arbor - (313) 764-1138

Michigan State University

415

East Lansing - (517) 353-0647
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Minnesota Sea Grant Institute

116 C assroom-Office Building = University of Minnescta - 1994 Buford Avenue =St Paul. Minnesota 55108
Phone (612) 373-1708

IMPROVING LAKE SUPERIOR'S WATER QUALITY
AND FISHERY

PROHLEM

The Duluth-Superior region of Lake Superior is among the lake's most pro-
ductive areas. It is also a heavily used recreational area and receives high
nutriemt input from runoff and sewage effluents. High rates of long-term
nutrient input have the potential to harm the fishery by enhsncing growth of
undesirable aigal species, altering the forage base, and leading to changes in the
fishery. Because algal production is one of the best predictors of maximum
sustainable fish yields, greater knowledge of the nutrient-algal interaction is
needed .

SEA GRANT APPROACH

(f the three most common nutrients entering the lake--phosphorous, sil-
icates, and nitrates--only phosphorous is regulated by treatment plants; the other
nutrients have been considered less critical to water quality. Ecology Professor
G. David Tilman's research shows that the ratio of all three nutrients, along
with water temperature, affect water quality and the type of algme that will
thrive.

Tilman found that the undesirable blue-green algae thrive in the warmer
waters of Lake Superior, with low nitrate to phosphorous ratios. They are
generally indictors of poor water quality and may be toxic to zooplankton.
Diatoms, on the other hand, are indicators of good water quality, are a good
food for fish, and they dominate in cooler water with & low phosphorous to
silieate ratio.

Tilman's results show that water quality management should be changed to
include regulation of all three nutrients since they all affect the growth of
undesirable algal species.

BENEFITS

Sea Grant-sponsored research has uncovered a major mechanism that
determines the quality of algal production in Lake Superior, providing scientific
data for future research on the link between algal growth and fish production.
It has also revealed a relationship between nutrients that could maximize the
yield of desirable algae without leading to an abundunce of harmful species.
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Mississippi-Alabama Sea Grant Consortium

A Sea Grant College
Administrative Offices: Caylor Building - Gulf Coast Research Laboratory
Ocean Springs, Mississippi 39564 - (601) §75-9341

MAJOR ACHIEVEMENT--ONE EXAMPLE

The softshell crab industry in the Gulf is faced with
continuing decline in the quality of coastal waters and with
limited supply of premolt (peeler) crabs.

The development of closed, commercial-scale recirculating
seawater gystems toc held and shed peeler crabs has allowed
for expansion of the industry independent of coastal water
quality. The solution to the problem of limited supply of
peelers is also under development through Sea Grant research
involving hormones that induce molting in blue crabs.

A network of advisory agents and scientists is identifying
other problems and filling needs with applied research.

Sea Grant scientists, advisory service agents and industry
representatives work closely together to provide the latest
information to interested individualg, business pesople and
other marine agente from Maryland to Texas. More than 300
Misgsissippi and Alabama residents have participated in
softshell crab workshops and dozens have get up their own
shedding systems,

The result of Sea Grant efforts: grassroots entrepreneurs are
starting new enterprises; operators of existing crab shedding
businesses are applying Sea Grant guidelines for more efficient
and economical operations. At a price ten times higher than the
hard shell crab, the softshell offers the potential for
substantial supplemental income; and the fledgling industry is
attracting investment from a broad spectrum of coastal residents.

"DEDICATED TO MARINE RESEARCH, EDUCATION AND PUBLIC SERVICES”

AUBURN LINIVERSITY MISSISSIPP) STATE LUNIVERSITY UNIVERSITY OF MISSISSIPR|
Auburmn University, Alshama 36843 Missinsippi State, Missinsipp) 39762 University, Mississipp! 30877
GULF COAST RESEARCH LABORATORY UNIVERSITY OF ALABAMA UNIVERSITY OF SOUTH ALABAMA
Ocwnn Springs, Missinslppl 39564 Universtly, Alabama 35486 Mobile, Alahama 38588
JACKSON STATE UNIVEASITY UNIVERSITY OF ALABAMA (N BIAMING HAM UNIVERSITY OF SOUTHERN MISSISSIPPI
Jackson, Missiasippl 30217 Birmingham, Alsbama 35294 Harthesburg, Misslssipgl 39401
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Sea Grant College Program

University of New Hampshire

The economy and life of northern New England are intimately tied to the marine environment. Fish landings in
Maine and New Hampshire are worth over $125 million annually and generate another $320 million in related in-
come. Tourism and recreation bring in ancther $2 billion in revenue as Maine and New Hampshire attract 11
million visitors eash year, more than half of them to the coastal region. On an average summer week-end, an esti-
mated 500,000 people pack Maine and New Hampshire's 60 miles of sandy beaches.

Increased growth and development within the coastal zone present sericus challenges to the marine re-
sources which fo'm the basis of these industries. New Hampshire has had a population increase of 24.8% since
1970, making it the fastest growing state east of the Mississippi. The bulk of that increase took place within 50
miles of the coast, and more than 30% of the region's population now lives in the coastal zone.

Because of these pressures on a fragile and finite resource, Sea Grant research at the University of New
Hampshire is particularly focused on the protaction and enhancement of valuable marine resources. These are

sSOme exampies.

» The dynamics of interaction between estuarine nu-
trient cycles and New England’s multi-miflion doliar
coastal fisheries have not been explored ade-
quately. Working with the pristine Parker River es-
tuary at Plum Island, Mass., a mulli-disciplinary Sea
Grant team from UNH has bagun a project to study
the internal processing mechanisms and complex
water movements of this ecosystem.

The Aflantic Salmon, once the king of sport and

commercial fisheries, is now rare in northern New

England waters, but an agrassive siocking and rest-

oration prograrn could restore it to its former glory.

The success of this restoration project will depend

upon suitable water quality, and a UNH Sea Grant

research project is investigating the effect of acid
precipitation on the migration patterns of this valu-
able saimonid.

» The ports of Portsmouth, N_H. and Portland, Maine,
annually receive about 23 million short tons of crude
oil by sea. In either port, a major oil spill could be dis-
astrous. Workiag with the New Hampshire Water
Supply and Pollution Contral Commission, a UNH
Sea Grant team designed and field tested oil spill
boom configurations for spill containment in high
velocity curren's. As a result, these boom systems
are now requirad at all oil terminals along the Pis-
cataqua River. A similar program is being consid-
ered for Searsport, Me.

- Sewage, industrial discharges, and runoff can have
very negative impacts on water quality. Recogniz-
ing the need to predict what happens to a pollutant
once it's been discharged into coastal waters, UNH
Sea Grant researchers have developed hydro-
dynamic and dispersion computer models to trace
the movement of pollutants within estuaries and
harbors. These models have been used in strategi-
cally locating a sewage outfall pipe in New Haven
(Conn.). Harbor and positioning offshore break-
waters in Bristol and Sconnet Harbors, Rhode
Island.

+ Northern New England estuarine sediments serve
as major sinks for certain toxic trace metals as-
sociated with industrial and municipal discharges.
One UNH Sea Grant project has refined laboratory
techniques which can determine the degree of at-
tachment of toxic organic substances to suspended
sediment particies—an important parameter in de-
termining the transport and ultimate fate of poliut-
ants. These same researchers have been studying
PAH's-~polyaromatic hydrocarbons-——which may
cause tumors in bottom-dwelling fish. Their research
considers both chemical and biological processes
to determine how these PAH's may be affecting the
food chain and, ultimately, seatood consumers.

The state of New Hampshire and northern New England have benefited significantly from Sea Grant's contribu-
tion to marine research, education, and advisory services. For further information, contact:

Roban W. Corell, Director

UNH Marine Pragram and

Sea Grant College Program
Marine Program Building
University of New Hampshire
Durham, New Hampshire 03824

(603} 862-2994
University of New Hampshire  Univarsity of Maing  Sea Grant College Program

10/84
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NEW JERSEY SEA GRANT INSTITUTIONAL PROGRAM

THE OBJECTIVE OF THIS SEA GRANT STUDY IS TO PROVIDE A BIOLOGICAL BASIS
FOR MANAGEMENT OF TILEFISH STOCKS.

Tilefish are an important fishery resource in several Mid-Atlantic and
southern New England states, with an annual dockside of about $8 million.

In New Jz2rsey, over four million pounds were landed in one year, primarily
at Barnegat Light, dubbed "the tilefish capital of the world." New Jersey
Sea Grant sponsored research on the life history and population dynamics

of tilefish has provided valuable information for the enhancement of this
commercial fishery and for the rational management of this tilefish resource.

Tilefish occur along a relatively narrow portion of the outer continenta)
sheif and in submarine canyon walls at depths of 120 to 240 meters where
temperatires are fairly uniform. In situ observations with submersibles
revealed that they live around bouTders and in vertical burrows in clay
substratas. These burrows can be up to 4-5 meters in diameter and 2 meters
deep. Tilefish reach a maximum size of 60 pounds in weight and 120 ¢m in
length, Their habitat extends from Nova Scotia south to Florida and
throughout the Gulf of Mexico, being most abundant in the North Atlantic
from Cape Cod to New Jersey and less abundant in the South Atlantic between
Cape Hatteras and Cape Kennedy. Smail commercial fisheries occur off the
southeas: coast of Florida and in the Gulf of Mexico.

With the full cooperation of the commercial fishing industry, investigators
of a five-year New Jersey Sea Grant project amassed data on stock separa-
tion of =ilefish on the east coast of the United States, catch and fishing
effort, age, growth, mortality, age/size structure of the fishery, and
reproductive biology. Techniques were developed for tagging tilefish to
determine migration or movement patterns and for advancing the catch ratio
of longline fishermen. Results of these studies have been utilized by the
Mid-Atlantic Fishery Management Council/National Marine Fisheries Service
for incorporation in a tilefish management plan. In addition, they have
transferred to the east coast of Florida to enhance that area's tilefish
fishery, and plans are being formulated to continue these studies in the
Gulf of Mexico.

The success of this project is attributed to the cooperative efforts of
academe, NOAA's Sea Grant College and Undersea Research Programs, the U.S.
Geological Survey, the New Jersey Sea Grant Program and the Harbor Branch
Foundation,

Additional information may be obtained from:

Dr. Robert B. Abel, Director

New Jersey Sea Grant

New Jersey Marine Sciences Consortium
Building 22

Fort Hancock, NJ 07732

{201) 872-1300
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Savings for New York's
Commercial Fishing Fleet

Problem

Increasing fuel costs and relatively stable fish
prices have placed commercial fishermen, par-
ticularly those using trawling gear, in a financial
bind. A survey of New York’s Long Island
based commercial fishing fleet indicated that 20
percent of the existing vessels could signifi-
cantly increase their catch or reduce their fuel
costs by improving; their propulsion systems.

Approach

The survey of fishing vessels, undertaken by
New York Sea Graat extension specialists work-
ing with researche s from Webb Institute of Na-
val Architecture, provided information for the
design of needed rzsearch. Research included:

¢ Evaluation of various techniques of fuel con-
servation available to commercial fishermen
including; sail zssisted power, effective
matching of propeller to hull design and en-
gine capacity, gear reduction and two-speed
gear boxes as well as the use of nozzles, vari-
able pitch propellers and other propeller
conligurations.

® An analysis of the relationship between vari-
ous types of fishing gear and fuel economy.

® Based on the evaluation and the analysis, a
propeller design program was developed for
use on a portab e computer, which matched
propeller and hull design configuration for
greatest efficiency.

¢ Field trials of the computer program were
undertaken, in cooperation with a propeller
manufacturer, to determine if cornmercial
fishermen found it useful.

Output

A series of technical reports detail criteria for se-
lecting the proper propeller for a fishing trawler
and show how to match hull, engine, reduction
gear and propeller for maximum efficiency.
Ways to increase the efficiency of trawling gear
in concert with vessel capability are illustrated.

The computer program, which describes alter-
native vessel/propeller combinations and the
towing power characteristics which result, can
easily be taken into the field by an extension
specialist, New York's Sea Grant extension spe-
cialists have field tested the computer program
and found that commercial fishermen want to
use it in deciding on vessel modifications.

To help fishermen further understand all factors
involved in increasing efficiency of their vessels,
a 14-minute video-tape was produced by Sea
Grant Extension. The video-tape demonstrates
propeller design, construction and effects on
fuel economy of vessels.

Now that the project has been shown to be ef-
fective in New York, steps are being taken to
broaden the use of this research. Sea Grant Ex-
tension specialists in northeast and middle At-
lantic states are being trained in the use of this
information, particularly , the computer program.

Benefits

Although the research has been completed only
recently, some benefits can be demonstrated.
One New York commercial fisherman, after
studying the output of the computer program,
invested 520,000 in a nozzle system for propel-
ling his fishing vessel. Since that investment, he
has increased his catch by a third and will pay
back conversion costs in less than six months.

The New York Sea Grant Institute of

State University of New York and Cornell University,

37 Elk Street, Albany, New York 12246.
(518/436-0701) or call your nearest Sea Grant
Extension Office listed in the telephone directory,
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"*. UNC SEA GRANT COLLEGE PROGRAM

~ Surimi: A New Use For
An Underutilized Species

Too many of our fish are either wastad or sold
for pennies because the market for them is
weak. As « rasult, fishermen and seafood pro-
cessors suffer, and a lot of good food never
reaches the consumer.

Over the past decade, UNC Sea Grant re-
searchers developed food uses for underutilized
species of fish from the Atlantic Ocean and the
Guif of Mexico. Most of these food uses involved
surimi, a minced fish product developed by the
Japanese Sea Grant researchers worked out the
details of the texture, chemical structure, binders
and waste reduction for surimi. And scientists
shared their findings with the seafood industry.

Sea Grant researcher Tyre Lanier currently is
evaluating the Atlantic and Guif menhaden as
possible candidates for use in surimi. While the
menhaden fishery is the nation’s largest in terms
of volume, its value per pound ranks well below
other species. But Lanier predicts menhaden
may become “the saybean of the sea.” Atthe
turn of the century, soybeans were used mainly
for animal feed. Now, the protein from soybeans
can be found in many items on the grocer’s
shelves.

The surimi process transforms the bony, fatty
menhaden into an edible fish. A mechanical
deboner removes the bones, and the washing
process removes all but 2 percent of the fat.

Along with the fat goes the strong, fishy taste
characteristic of menhaden. Since the surimi
process uses only 20 percent of the fish, the re-
mainder can still be processed for fish meal and
fish oil.

As a result of past and ongoing ressarch, UNC
Sea Grant scientists developed one of the most
extensive banks of surimi research information in
the country. And that's why Kibun Products Inter-
national, Inc., the world’s largest processor of
surimi-based food products, recently constructed
aplant in Raleigh, N.C. Kibun's Raleigh location
will provide an opportunity for industry/academic
cooperation that could lead to better utilization of
domestic fish resources and to improved quality
of surimi-based foods at reduced costs.

For more information, contact:

Dr. B.J. Copeland, Director

UNC Sea Grant College Program
105 1911 Building

Box 8605

North Carolina State University
Raleigh, North Carolina 27695-8605
919/737-2454
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ARTIFICIAL REEFS: A REALITY IN LAKE ERIE

Lake Erie is the souchernmost, the shallowest, the warmest, the most organically
~ erriched and consequendy the most biologically productive of the Grear Lakes.
In fact, Lake Erie produces more fish annually for human consumption than the
other 4 Great Lakes combined. Berween 1976 and 1984 the walleye harvest
increased from 111,000 to 3,000,000, and the number of charter boats increased
from 34 o over G00O. However, most of this fishery production, harvest and
recreational development is associated with the western basin of the lake with its
many natural reefs which are used for spawning by many of the lake's most
desired sport species.

Lake Erie is craditionally divided into 3 basins: a small shallow western basin
{average depth 24 feet), a large moderately deep central basin (average depth 60
fest), and a deep eastern basin (maximum depth 210 feet). Compared to the
wastern basin, the central basin is a flac-bottomed pan. This lack of relief inhibits
sport fishing success because there is nothing to congregate fish or fishermen.

To alleviate chis problem and improve the sport fishery in the central basin of
Luke Erie, the Sea Grant Program, at the request of and with the assistance of
our Sea Grant Advisory Committees, developed an Artificial Reef Program for
Luke Ene.

First, Sea Grant researchers evaluated bottom types, water quality patterns,
thermocline locations, ice flow partterns, points of angler access, and fish population
deta o determine suitable sites for artificial reefs. Five sites were idenrified.
Researchers also determined the suitability of various material types for reef
construction. Then, in cooperation with the Ohio Department of Natural Resources
{ODNR), a permit application was developed and sent to the U.S. Army Corps
of Engineers. The permit was put in the name of the ODNR so that contributions
to the program would be tax deductable.

At this point, our Sea Grant Advisory Committees went to work to obtain
dunations of materials, supplies, labor and dollars for the progtam. To start the
program, O'Brian Stone Company of Warrensville Heights, Ohio donated 3,000
tons of sandstone rubble. The Ford Motor Company donated a storage facility on
the Cuyahoga River. The Cuyahoga County Commissioners first donated county
dump trucks to haul the material to the Ford Motor Company site, and then
donated $62,500 to the Sea Grant Artificial Reef Program in The Ohio State
Universicy Development Fund to construct the reefs.

Sea Granr researchers working with the contractor, developed dumping techniques
and patterns which would rurn the artificial reef into an underwater research
laboratory suitable for testing hypotheses regarding the effectiveness of the reef in
congregating sport fish.

On August 9, 1984, the first of the artificial reefs was constructed in Lake
Erie. Several research efforts are alteady underway to evaluate the reefs and aid
in future reef construction, buc sportsmen are already flocking to the area and
mezeting with a greac deal of success.

For further information about the Ohio Sea Grant Program contact:
Ohio Sea Grane Program
The Ohio Scace Universiry
484 West 12th Avenue
Columbus, OH 43210
614/422-8949
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Oregon State University Sea Grant College Program
A Long-term Commitment to Salmon

Abstract:

Background:

The Problem:

The Approach:

The Results:

The goal of the Sea Grant College Program at Oregon State University is to advance the
understanding. wise use, and development of ocean resources. Towards this end, Sea Grant
supports research, education, and advisory services and coordinates its efforts with those of
government and private industry. In Oregon. the salmon industry has been a key element of our
coastal economics, and Sea Grant has had a long and deep commitment to the maintenance and
enhancement of the salmon fishery. Perhaps none of the work supported by Sea Grant
illustrates this commitment better than the pioneering research which has been done at sea
since 1979,

The Sea Grant research of Oregon State University fishery oceanographer Bill Pearcy is
contributing to the solution of Oregon's most pressing fishery problem. the steady decline since
1977 in the catch of coho salmon. The decrease in the harvest of coho, the state's commercially
most important fish. has spelled trouble for fishermen and fishery managers alike. By gathering
previously unavailable data which show how ocean conditions affect juvenile salmon. Pearcy
has both provided an important new management tool and helped set the agenda for other
ocean-going research.

Since the early 1900s a combination of factors associated with the development of the
Northwest—-poor logging practices. dam building. and overfishing—have contributed to the
decline of many stocks of Pacific salmon. n the period following World War 11, significant gains
were made in restoring some stocks to near-historic levels through increased production at
hatcheries. Sea Grant has been and continues to be an important contributor to these
‘reshwater strategies to increase salmon populations. but by the late 1970s it was becoming
zlear that these efforts were not enough. There was a blind spot.

While the number of juvenile salmon released from the freshwater environments into the ocean
was increasing, the number of salmon adults returning from the ocean to spawn was beginning
‘o decline. Commercial fishermen began to suffer economic hardship. a situation which was to
Jecome extreme in 1983, when several coastal counties in Qregon would be declared disaster
areas in the wake of the traumatic ocean phenomenon known as El Nifio.

The blind spot in salmon management was the ocean. Oceanographer Bill Pearcy proposed to
shed some light on how ocean conditions affect juvenile cohos’ migration. distribution, growth,
and survival Starting in the summer of 1979 and continuing for each summer since, Pearcy has
t1sed purse seine nets to sample juvenile salmon populatians at regular intervals along the
roasts of Oregon and southern Washington.

IPearcy and his associates have found several distinct patterns in the behavior of Qregon
juvenile coho. They tend to be located within about 20 miles of shore in 9-15°C water: different
stocks typically migrate first south of their river of acean entry and then move north: there is a
strong correlation between ocean upwelling and the next year's coho production. Using
IPearcy’s data, fishery managers have increasingly come to understand that ocean
conditions—more than hatchery practices— determine aduit salmon abundance, and they are
taking steps to enhance the young fishes chances for survival. For example. salmon stocks are
now released into the ocean at different places and times. so that in the event of unfavorable
ocean conditions, the young fish don't all compete for the same food and suffer heavy
mortaiities.

Pearcy’s pioneering investigation in the ocean has increased the awareness of other agencies of
the need for such research. and in 1983 Pearcy himself was named the director of the new
Cooperative Institute for Marine Resources Studies. This jcint program of the National Oceanic
and Atmospheric Administration and Oregon State University is intended to foster research
cooperation between the federal agency and universities in the Northwest.

For further information, contact Sea Grant College Program ¢ AdS 402
¢ Oregon State University * Corvallis, OR 97331 » (503} 754-2716
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FISH TRAPPING IN DEEP

Prablem

Feasindity and value of tvapping fishes and
sbrimp at depths greater “ban 200 vt evound Puevti
Rico have never beewn det vained.

Bescription

Orginal objectives o) this UPR Sca Grant pro-
ject were fo 1) determene what finfishes ave present
which can br trapped, using imexpenswe gear, at
depebs of 200-1000 m; 2) test the feasibility and
value of fisbing these depths. and 3) to examine
certatn biologieal paramyters of the specw's caughbr.
To datr s transects are nearly completed, with a
tutal of 24 stations sampled. for logistic reasons
wmagt stattous sampled bove been at the deeper vnd
(i, 500-1000m) uf the propased sampling range.

Farly resutls of this projeci clearly indicated
that sbrimp resources weve significant and had
barvest potemtial. In particular, several species of

pandalid shrimps, most sigmificantly Heterocarpus :

WATERS. ..

ensifer and Plesionika edwardsi, were canght a
commercal  fishery wsing  traps for pandaiid
sbrimps bas been recently develuped in Hawaii
tre to these considevatsons, the oviginal finfish
froject was expanded. undvr UPR Sea Grant, to
mclude shrimp sampling using speciaily designed
sbrimp traps, 1o date [0 stations have beon sam
pled using this gear,

A patential problem with trap fisbing these
depths became apparent during the carly phases of
this study, whichk UPR Seca trant persunnel bopr
ta be able to investigate furtber. This involves the
large mumbers of the guant isopod (Yatbyno mus g
Bantens) and bagfishes, botk considered mayor
deepwater scavengers, which enter fisk and shrimp
traps, Future plans include pussible use of 2 Jdeep-
water submoersible to vbserve effects these scavin
#e¢rs are baving on attraction of target species o
the traps amd ou target species within the traps.
The goal af these observations will be to determme
if any modifications of gear or its depluyment il
reduce the nmegative effects these scavenmgers may
bave on caich.

[ (ZAUNIVERSITY OF PUERTO RICO
/ea Grant Program

tiows of grar ur its deployment will veduce the we
gative effeces these scavengers may bave on catch.

Hesults

Yo date this pruject bas sbown that 1) snappers
are present and can b trapped using ineapensive
methods at depihs of ca. J00-4000 m off Puerto
Rice and Mana fsland- 2) sevival specics of panda-
hd shrimps are presemt at depehs of ca. 5001000 m
in significant quantitics and bave barvest posential.
and 3) that a putemiial problem cxists in wsing
traps at decper depths (ca. S00-1000 m) in the
form of scavengers {ie. gant isopods and bay-
fisbes), which may feed om target species in traps
or detey them fram entering traps.

Results ancillary o the goals of this project
bave been the discosery of oue, emd possibly 1wo,
new species of bagfishes and several uew recovds
for Puerto Rico of decpuater fishes.

W

THE RED HIND FISHMERIES ...

Prablem

What cffect does intemsive fisbing over annual
spawning uggregations of the red hind bave on fu-
turc population sizes?

Selutton

Sca (irant 18 SPORSOTIng G MAjor research effure
to produce the basic biolegical information necded
10 answer this question. The potential effect, ou
Juture reproductive potential of the papulation, of
fntentive fithing over groiper aggregations will de-
pend on four factors.

(1} ke propoition of the total annual
spauning im the pupuiation thbat generaily
occurs in and during the aggregativa. Bi-
monthy analysis of gonadal bistulogy of
commercially-caught specimens over a 24-
montir period demonstrate thar gonadal
NIPeHess cotncides tith the one-week period
W funugry during which the fish aggregate,
Ked binds ravely spaun outside of thar
Pevind.

{2} The selectiv ty ef aggregaiion fishing, '

e whether the fish caught vver an aggrega
tim temd to be dispraportionately of par
Hewlar sizes or sexes. Indensive dfeing over a
spauning aggregation at the edge of the fn-

sular Puerta Hican sbelf enabled us to spear 1
a representateve sample of fish to compare
by bandlining from a boat. The sex ratus of
the spearcd sample was 5.6 females per
male, mot significanily diffcrent from the
sex ratio of band-caught fish. Size distribu
tion was also the same botween the two set,
of samples. Thus, commercial fishing tech-
nijues remove males and females randumiy
from the aggregation.

(3) The causes of female-to-male sex
change in this bermapbroditic fish, Study is
now usderway fo determine whather sox
change 5 controlled socially, as it is in other
fishes in the grouper family.

(4) The nature of the socsl systom be-
fore and after the spawning aggregation.
The social system s described by mapping
the locations of togped fish on a grid ait a
shallow reef. Al indmviduals maintained
fixed  bame ranges that overlapped beavsly
wirh the bome ranges of neigbboring fish.
Home range size did not! carvelate with the
size of the individual fish, nov with its sex.
In fact, all fish on the grid, end in two other
shalfow inshore recfs thet were siudied,
were females. It appears that inshore popu-
lations ave predominately female. Lemales
probably move to the insular shelf at par-

ticular stoes or times of the year where they

assocare with males and become capable of
sex changr.

Practical Significance

The study bas produced intercsting pracrical re-
sults. Pirst, the data demonstrate that locol fishing
techniques adequately sapple both sex matio and
sise distribution of the underlying population.
Thus, future fisberies work can rely upon commer
cial catches to provide wnbiased samples of these
moeasures. Sccand, the study bas begun to influcnce
the development uf uew yield models, particulariy
models being devcloped at CIMAS and the Unioer
sty of Miami that consider the influence of a
protugynous (ie. female-to-male sex change) life
bistory strategy. Third, the study is scrving as a
model for how te conduct other studies of this
kind, particularly for studies planned on groupoers
in the U.S. Virgin islands and in Holize.

For furtber information plrase comtact
Dr. Manwel | Hermdndez-Avila, Pivector
Sea Cramt Program
University of Puerto Rico
Mayagiies Campus
Mayaglirz, PR 00708
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FISHERIES AND' COASTAL RESOURCE MANAGEMENT

continue to be the major thrusts for the pioneering
UNIVERSITY OF RHODE ISLAND SEA GRANT COLLEGE PROGRAM.

As one of the first four Sea Grant Colleges, URI has developed
a successful research, education, and advisory service
combination which responds to local and national needs in
marine resource use and management.

URI regearch in marine business management, seafood science, marine
resource ecounomics, ocean engineering, oceanography, and other areas
provides understanding of the marine enviromment so that resources such
as fisheries and coastal lands can be used and managed more profitably
with minimal negative impacts. As the need for trained personnel arises
in industry and government, short courses and academic curriculums are
developed; examples include financial planning for marinas and marine
management. Many URI advisory projects including demonstrations on
floating breakwater technology and the fishing vessel weather-reporting
system have been adapted for use by cut-of-state programa and by foreign
countries. C(ooperation with other programs and agencies in solving
regional or national problems is fostered through the national Sea Grant
network.

FISHERIES. Through joint projects with Rhode Island and Massachusetts
fishermen, URI's program in fishing technology transfer has helped the
Northeast industry to adopt more efficient fishing gear and methods. It
has also worked closely with the National Weather Service to improve
weather products and delivery systems and has provided guidance to
fishermen in the areas of vessel safety and marine insurance.

URI High Rise 340 Trawl. By using this trawl design, vessel owners
have increased their fish catches; at least 23 fishermen have reported
annual net benefits of $125,000. High-rise trawls are now commonly
produced by U.S. netmakers.

. Pair Demersal Trawling. Initial trials begun in 1982 with two Point
Judith vessels indicate that this gear has potential for reducing by 25
percent or mcre the cost per ton of fish caught.

COASTAL RESOURCE MANAGEMENT. Interpreting environmental and economic
research for coastal planners and assisting in the development of
strategies fcr managing coastal areas have been substantial contributions
of the URI program. The close working relationship that has evolved between
URI and state agencies and citizen organizations is a factor in the success
of Rhode Island’'s coastal management.

Coastal Ecosystem Productivity. An understanding has been gained of
the importance of bottom—dwelling organisms to enhancement of ceastal
productivity. Highly susceptible to pollution, coastal bottom communities
are now knowr to be major regulators of nutrients.

Coastal lagoon Studies. This interdisciplinary study resulted from
urgent commurity questions on the impact of increased development on the
state's highly productive coastal ponds. The state has adopted a plan
for preservirg and improving these areas based upon this study and URI
coastal planrers are being conmsulted by the towms on which measures to
adopt to preserve these arcas.

For further information: Scott Nixon (401)792-6800 10/84
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South Carolina Sea Grant Consortium

THE PROBLEM

The Atlantic Swordfish is ranked as the highest dollar value finfish landed in South
Carolina; for the last two years, harvest values have exceeded $2,000,000. Analysis of
recent landings has revealed a decline in the average size of swordfish landed locally
and regionally; a possible indication of over-fishing. As such, commercial longliners
and Fishery Management Councils have become aware of the urgent need for a
resource management plan. However, insufficient data on the age structure of the
fishery made cevelopment of a base management plan difficult.

THE RESEARCH

Investigators at the University of South Carolina assembled a three-year project to
estimate the age structure of swordfish landed in South Carolina. Age estimation can
be accomplished through the observation of annuli in various hard parts of fish {ie.,
scales, vertebrate, spines), but this research showed that the aging techniques using
the otoliths of swordfish were most effective.

Based on analysis of data and age estimates, the investigators showed that the decline
in the average size of swordfish landed was due largely to over-fishing. Sixty-five per-
cent of the fish landed during the study period were four years old or younger. In
terms of their reproductive state, females were almost all pre-reproductive and only a
few of the males were capable of reproduction. The South Atlantic Fishery Manage-
ment Council and the investigators applied these data to South Carolina landings and
showed that, in 1978, 33% of fish landed were 4 years old or less; by 1983, this figure
rose to 66%. Based on these results, the investigators concluded that commercial
fishing has been removing an increasing percentage of pre-reproductive females from
the population. As a result of stock over-fishing, future year-class strength, recruit-
ment and health of the fishery have been affected.

RESULTS

The South Atlantic Fishery Management Council has incorporated these data into its
existing Swordfish Source Document and Draft Swordfish Management Plan for the
Atlantic, Gulf, and Caribbean. Provisions to protect the stock from overfishing have
been modified. Before these data were available, the proposed regulations sought to
reduce total al. owable catch per fisherman [per boat). As a direct result of Sea Grant
research, the Plan now proposes a management scheme to reduce the allowable catch
of swordfish uader 50 pounds, thus protecting pre-reproductive fish. Public hearings
on the Swordf sh Management Plan are now being held with the expectation that it
will be implemented by the end of 1984.

For more information contact: The South Carelina Sea Grant Consortium
221 Fort Johnson Road ® Charleston, South Carolina 29412 « 803-795-9650
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Nearly the entire population of the Kemp's Ridley
sea turtle nests on a short stretch of beach in Rancho
Nuevo, Mexico, that has exposed them to such
extensive harvests by man that their continued
existence is endiingered. To reverse this trend, Texas
A&M University Sea Grant researchers Dr. David
Owens and Mark Grassman have joined with
scientists from the National Marine Fisheries Service,
U.S. Fish and Wildlife, National Parks Service and
Mexico’s Instituto Nacional de Pesca in an inter-
national consenvation effort,

All species ol sea turtles found near the United
States are ccnsidered either endangered or
threatened witt extinction. Texas is the site of
important feeding grounds for the Kemp's Ridley,
green and logge-head species. Since the state hasts
the U.S. portior of the Kemp's Ridley experimental
conservation p-ogram, much of the work has
concentrated or determining whether young turtles
can be imprintec! to return to a second nesting beach
on the Padre Island National Seashore. Imprinting is
an experimental technique to condition the senses of
young animals s¢ that they will return to the source of
the imprinting once they reach maturity.

Several laboratory experiments have been con-
ducted with automated behavior monitoring
equipment, each of which indicates that young turtles
rapidly learn cues about the chemical nature of their
enwvironment that they use at a later time for orienta-
tion and directed movements. Because marine turtles
may require decades to reach sexual maturity, these
data supporting the imprinting theory have been
important in the recent decision to continue federal
support of this tupe of conservation research.

Owens' and Grassman’s laboratory experiments
have demonsirated that both sexes of turtles are
being produced in the Kemp's Ridley experiment, an
important consic eration due to the recent discovery
of temperature-cependent sex determination in sea
turtles. There had been some concern that moving
the eggs from Fancho Nuevo to Padre Island for
hatching might affect the natural male-female ratio
because of tempzrature fluctuations.
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They also designed, organized and assisted with the
U.S. captive breeding program for the Kemp's Ridley
that is centered at the Miami Sea Aquarium, and have
evaluated the reproductive status of all captive adult
Kemp's Ridleys in this country. In related work, the
researchers developed the first sex ratio for a large
sub-adult population of wild loggerheads, an
important component of the population ecology
model for this species.

Finally, the researchers have continued an active
public education and research publication program
on the worldwide sea turtle conservation efforts. They
assisted in the production of adocumentary film, The
Heartbreak Turtle, produced by the Houston public
broadcasting station, work closely with HEART (Help
Endangered Animals--Ridley Turtles), a conservation
organization begun by schoolchildren that helps
underwrite the feeding of the young turtles, and
conduct tours of the sea turtle laboratory for area
students. In addition, Owens developed and
distributed an instructional unit on sea turtles to the
4,000 teachers receiving the Sea Grant Program's
quarterly educational newsletter.

For more information on the sea
conservation program, contact:

Dr. David Owens
Department of Biology
Texas A&M University
College Station, Texas 77843
(409) 845-7783

turtle
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VIRGINiA GRADUATE MARINE SCIENCE CONSORTIUM

ASSISTING VIRGINIA’S BLUE
CRAB SHEDDING INDUSTRY

Background

Virginia has long been a leading producer of blue crabs. For example, in 1982 hard crab
landings in Virginia totaled 44,057 437 pounds worth $9,128,196 dockside. Now, the soft shell
blue crab, in demand as a gourmet food item, is also increasing in popularity. In 1982 this
specialized fishirg industry was estimated to be worth $6.5 million in Virginia and Maryland.

The Probiem

As the market for this product continues to grow, so does demand. Yet a great many blue
crab shedders still use methods dating back to the earliest days of the industry. Consequently,
excessive mortality of crabs frequently occurs during the shedding process. Many of these
mortalities can be traced to poor water quality. In some cases, mortality can exceed 65-70
percent.

Yirginia Sea Grant Response

At the request of industry, Virginia Sea Grant initiated a program to increase the production
capabilities of the soft shell blue crab industry through information transfer, diagnostic services
and improved shedding facility design/construction.

Information transfer occurs through workshops, publications and individual contact. An
on-request diagnostic service was begun in 1982 which provides on-site determination of
water temperature, salinity and dissolved oxygen in shedding facilities, as well as consultation
on mortality problems. Considerable effort has been devoted to facility design and construction.
These efforts occur at two levels: services to those individuals desiring to update their current
systems, and services to individuals desiring to enter the industry.

Results

#® One crab shedder in Reedvilie, VA explained his problem of excessive peeler crab mortality
to Virginia Sea Grant's commercial fisheries specialist. The specialist assessed the situation
with regarc to water quality and system operation, Since the shedding operation could not
be relocated and the water source could not be up-graded, the only option available was
to convert from an open system to a closed system in which the water was filtered, conditioned
and recirculated. The specialist provided consultation and schematics for component parts
that could be incorporated into the existing facility design. As a result, the shedder’s survival
rate on crabs, from peeler through soft shell stage, increased from 35% to 65% in one season.
Sea Grant outlay was 15 working days, and the shedder’s outlay was $500 in material costs.
This case study is just one example of the results of this program.

® Virginia Sea Grant’s commercial fisheries specialist is a nationally recognized expert in
crab shedding and has cooperated with other Sea Grant programs throughout the nation
including Maryland, North Carolina, South Carolina, Georgia and Louisiana. This cooperation
has involved providing written information regarding shedding, giving presentations at
workshops n other states, and acting as an advisor to other Sea Grant programs in the network.
This regional and national interest is testimony to the emerging value of this program to
the industry,

® A comprehensive publication, entitled “Manual for Handling and Shedding Blue Crabs
{Callinectes sapidus)” has been produced by Virginia Sea Grant. This 76 page document is
serving as the authoritative source for information regarding blue crab shedding.

e Within the past year alone, the specialist aided in the design and construction of five
new closed-system shedding facilities and has provided technical advice and consultation to
over 30 crab shedding operations.

For further information about the Virginia Sea Grant College Program, contact:
Dr. William L, Rickards, Director
Virginia Sea Grant College Program
203 Manroe Hill House
University of Virginia
Charlottesville, VA 22903
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%S SALMON ENHANCEMENT: Renewing a Resource

It was a series of unrelated and nadvertent human
steps that led, over many decades, to a dacline in
salmon resources in Washingtot: and many pars of
the nation. The building of darr s, deteriarating water
quality, Iosses of spawning habi at, charges in fish-
ing techniques and effont--al! these combined to
undermine the security of once- self-mai-taining
stocks. To stem the decline of this resource similarly
requires human intervention--this time deliberate--
along several different fronts.

ECOSYSTEM RESEARCH

West Coasl estuaries are subject 0 increasing develop-
ment. Yet their importance :n providing food and
temporary habitat to juvenile sa mon m:grating sea-
ward is not well understood. Sea Grant rasearchers
have determined that chum anc pink salmon food
sources i estuaries are derived irom the productivity
of tideflat ang eelgrass areas rat er than saltmarsh or
riverine-based habitat. To deterraine the limits of
such estuarine areas to support hese jusenile
salmon. the researchers are con-fucting experiments
which will reveal whether comp tinon fur foed eccurs
when the fish occupy the same habitat. If such com-
petition occurs and proves delets rious 1o one or both
species, then certain parts of estiaries may need to be
protected to avoid further damae to salmon stocks.

HATCHERY MANAGEMENT

Computer-asded haichery firoa uction Now being
evaluated at six Washington Departmen: of Game
trout hatcheries is a Sea Grant-cleveloped computer
DPIOGram 10 Assisl at every decisin point in fish pro-
duction The personal computer program reguires de-
tailed input physical and chemical characteristics of
hatcherv waters, size, weight, tnumbers wnd species of
trout or salmon being reared: a:1d food type used.
The output is equally detailad: : hatchery manager
can project weights of hish and number of days to
reach a certain size: when a poud of fish should be
split o maximize weight gain. ¢osts of rearing. food
requirernents; and probable fin:| number of fish, The
hatchery manager can also track and evaluate the
progress of fish during rearing

Detecting smoltification The inability to determine
when juvenile hatchery salmon are in condition for
transfer from freshwater 1o seawater has frustrated
managers for vears. It also redues prod actien, since
fish released to streams before they are ready for sea-
ward migratian suffer increased mortaliv. Research-
ers have heen unable 1 find 2 simple. unambigueus
indicator of smoltification, the phwsiological change
juvenile salmor: undergo 1o be able 1o live in seawa-
ter. A techniyue now viewed wit ) some optimism,
however, is measuring thyroid b ormoue levels over
time in a population of juveniie salmon. A pulse of
thyroid hormione seems o occu - in the blood of
smalting coho satmon  Experitr ents now underway
will test whether salmon released after the thyroid
pulse survive in greater numbers than those released
at other times

NET PEN PRODUCTION

Cobostrasn selection Rearing Pacific salmanin net
pens is a relatively newapproach in salmon produc-
tion, One goal isto develop a cehosalmon stock
suitedto pen culture using selective breeding tech-
niques. Desired traitsinclude rapid growth in fresh-
water and seawater, geodsurvival tomatunly, high
fecundity, andhigh ytelds at processing.

Working with we coho “families” ata commercial
net-penoperation in Puget Sound. researchers mate
fishwith high fecundity, high offspeing viability and
large egg size as well as good growth characteristics.
Theprogeny are grown under cosnmercial production
conditlons. Three generations of selection, combined
with improverments in husbandry, have resulied in
increased freshwater and seawater growth rates.
greater success insmoltification, and better adult sur-
vival, These improvements led for the first time in
1982 and 1983 10 mare-than-adeguate egg produc-
tion for the facility'sneeds, ensuring continued
Reneticimprovements.

Broodstock nuirition Asecond goal of net-pen
salmon research is to put the vitamin supplements
fed o female broedfish on 2 scentificbasis. Working
atacommercial net-pen facility, researchers have de-
termined that increasingvitaiin levels in the fe-
males' feed can result in higher levels of some vita-
minsinthe ¢ggs and higher egg production. Te
determine optimurn vitam:n levels, the researchess
suppiement broodstock feed with varying amounts of
vitamins and then measure the activity of vitamin-
dependent enzymes ofthe femalesaswell as the
numbers of eggs produced andegg vitamin content.
[ncontrast 1o the current practice of simply doubling
thejuvenile vitamin supplement when feeding adult
broodstock, this approach avoidsunnecessary and
costly (ncreases invitamin supplements

DISEASE RESEARCH

Disease control [funchecked, bacterial kidney dis-
ease {BKD} may kill up to 4upercent of spawners and
reduce the production of youny fish at hatcheries. 1t
isa particularly difficutt disease 10 eradicate from
hatcheries because BKD), although usually fatal in the
long run, can be cartiedby tish forvears andcan he
transmitted directly to offspring via the epy, Sed
Crant researchers have developed an effective treat-
ment for BKD- -adult fish are injectedwith (he anti-
biotic erythromvein, whileggs areimmersed in a
solution of the antihiotic. The rreaiment eliminates
BKD-causing bacteria from: apparently healthy “car-
vier” fishandso prevents disease transmission after
the fish have been released. s of the treatment at
hatcheries has reduced BKD-caused losses of adults ©
five percent or less.

Diseaseprevention A new approach tovaccine de-
velgpment is to employ the ools of genetic engineer-
ingwhere fraditional techniques have failed to de-
velopeffective vaccines. Using asa model the disease-
causing bacterium Vibrip arguiligrum researchers
have identified a protein in the surface structure of
onestrain of the bacterium winch isa determinant of
thestrain’shigh vimlence. The: have shown that the
genetic material coding for this protein cun be mani-
pulatedinthe laboratory, Thissupgeststhe possibil-
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itv, one which researchers are now pursuing, thata
strain ¢an be “engineered " sothat thissurface pro-
teincomponentis amplifiedsignificantly. Such a
strain should bemuch more likely than the otiginal
to provoke the strong antipody response needed to
cenferimmunity on fish. 1f this approach succeeds.
then itwili be used Lo develop vaccines forsuch in-
tractable fish diseases as furunculosis

INFORMATION EXCHANGE
AND PUBLICATION

Efforts by ils Marine Advisory Services have resulted in
Washinglon Sea Grant-sponsored workshops on sal-
marid broodstock maturation in 1980 and 1981 and
2 full-scale international symposium on salmonid re-
production in 1983 At the earlier workshops,
researchers and resource managers identified critical
research needs and exchanged information leading to
direct improvernents ity husbandry  The symposium
on salmonid reproduction was held at a time when
researchers around the world had developed 2 variety
of techniques permitting unprecedented degree of
control over saimen and trout |ife cveles. That this
research area was ripe for discussion, evaluation and
comparison of results was amply confirmed in the
numbers attending, the quality of papers presented,
and the participation by scientists from many parts of
the world. Publications resulting from both efforts are
further ensuring worldwide appreciation and under-
standing of progress in these areas of research.

The realization that concerted effort could halt the
decline in saltnon stocks came early in the Northwest
and is evident in the building of the first haicherv in
Washington state on the Kalama River in 1895, Yet
incomplete understanding of salmon biology and
continued habitat loss limited the success of the early
efforts. With increased informatien on both the bie-
logical requirements and penetic plasticity of Pacific
salmon have come improvements in traditional cul-
ture methods, new culture methods. and even the re-
alization that new strains of salmon can he developed
for particular uses. Progress in some research areas is
slow, its rate limited by the growth and maturation
rates of the fish themselves Vet the sirides made thus
far suggest that this multiple-front effurt is a produc-
tive, even essential approach to securing salmon re-
sources in the region

To obtain a directony of current projects, a publica-
tions catalog, or the most recent biennial repont of
the Washington Sea Grant Program. please write:

Washington $Sea Grant Commtunications
College of Ocean and Fisheny Sciences
Unwersity of Washington

Seattle, Wa 98155



THE PROBLEM

Wisconsin's ecor omic stake In Its Great Lakes resources
is imperiled by an emerging, insidious threat--contami-
nation of the iakes’ watar, sediments and fish by a variaty
of toxic chemicals. First it was DDT, then PCBs, now it's
toxaphene, dieldrin and dioxins.

Contamination of the fish has caused restrictions on the
commercial fishary and large, continuing aconomic
losses tor the state's fishermen and related industries. It
has also cast a cloud over Wisconsin's Great Lakes sport
fishery—the ecoiomic lifeblood of many coastal com-
munities. Contarinamnts in the sediments of shipping
channels threaten the state’s shipping industry—tha PCB
levels in Milwauk 2e Harbor sediments were 8o high a few
years ago that the dredged material almost qualitied as
hazardous waste which would have ¢ost $7.5 million for
disposal.

Relatively littie i+ known about the actual human health
visks these contaminants pose. The problem is com-
pounded by the fiict that there are hundreds of chemicals
in the discharges of the industries and cities around the
Great Lakes. And now it appears that many of the con-
taminants antering the lakes caome from the air and from
sources far beyond Wisconsin's borders.

Tracking down these contaminants is extramely complex
and time-consuming. it is also expensive—testing the
PC8 level in just one fish costs around $200; for dioxins, it
costs more than $1,000. New and more economical meth-
ods for identifying and controlling these contaminants
are urgently needed not enly in Wisconsin, but nation-
wide.

THE RECORD

The University of Wisconsin Sea Grant College Program
is a national leaclar in determining the sources, environ-
mental pathways and health effects of toxic contami-
nanis and in assessing how much and how long they will
be a problem, especiaily in fish. This effort combines
many scientific d sciplines—chemistry, biclogy, toxicolo-
qy. ecclogy, med cine and others, UW Sea Grant's recent
achievements include:

Identitying the Atmosphere as a Major Carmrier of Contami-
nants. Sea Grant rasearchers recentty determined that
the atmosphere i3 the source ot at least half and perhaps
as much as 90 percent of the PCBs, toxaphene, lead and
other toxic contzminants entering the Great Lakes. Far
instance, thougt little was used here, toxaphene has
been found in Groat Lakes fish at levels as high as those
in the Cotton Bell, where the now-banned insecticide was
most heavily used. Such information is critically impor-
tant in helping the state, the region and the nation deter-
mine the true nature and magnitude of the contaminants
problem.

Determining How Long Contaminants Remain in the
Great Lakes. UW Sea Grant scientists have found that
some {oxic metals like lead and zinc remain in Lake
Michigan's water as litile as two years, while others like
copper and cadriium may remain as long as 30 years.

UNIVERSITY OF WISCONSIN SEA GRANT COLLEGE PROGRAM

Helping to Keep the Great Lakes Clean

The total value of Wisconsin's Great Lakes resources is almosi impossible to caiculfate, but they
are easily worth more than $100 million annually to the state’s economy—and their value is in-
creasing. Sport and commercial {ishing in Wisconsin waters of Lakes Michigan and Superior alone
have not benefits to the state totaling nearly $65 million a year. The lakes provide a practically ti-
mitless supply of high quality water for residential and industrial use—arn asset that should not be
underestimated with the increasingly severe problems in water-poor states. They also provide mui-
timiition-doitar shipping and recreational industries.

PCBs have been estimated to take up to 50 years to pass
out of the lake ecosystem, although recent gbservations
on fish suggest that the residence time is much shorter.
This information is being used by resource management
agencies, industry, tishery managers and public health
officials alike for taking immediate actions and making
long-term pilans to controt ithese contaminants.

Identifying the Structurs-Activity Relationships of Toxic
Chemicals. Sea Grant scientists are buiiding models for
predicting the specific anvircnmental pathways of whole
classes of compounds according to their basic chemical
structure. Thay are testing the idea that the similarities of
the molecular structure of a chamical o PC8s is a meas-
ure of its toxicity and biochemical behavior. With 55,000
differant compounds manufactured in the U.3., such
models could be very valuable as a means of screening
and ragulating whole classas of compounds without the
considerable time and expense of testing each and every
chemical.

Conducting One of the First Studies of the Human Heaith
Effacts of PCBs. A recant UW Sea Grant study in Sheboy-
gan, Wisconsin, was one of the first in the U.5. to examine
the affects of low-level PCB exposurs on infant health.
The Sheboygan study showed that fetal PCB exposure
was linked to an increase In the number of minor infec-
tious illnesses to age four months, but early infant
development and growth was normal. The study aiso
showed that the benefits of breasi-feeding an infant out-
weigh the risks of PCB exposure from the mother's milk.
In addition, eating fish and exposure 1o PCBS in the work-
place seemed tc be only minor factors in the women's to-
tal PCB body burden.

THE BENEFITS

The transter of research information to those who need it
is a haillmark of the Sea Grant program. UW Sea Grant
sclentists deliver their findings through scientific jour-
nals, professional conferences and directly to managers
in state and federal agencies and in industry. The UW
Sea Grant Institute keaps the public informed as wall with
understandable publications and by public presentations
by advisory services personnel,

Wisconsin residents have long recognized that clean, un-
contaminated water is a valuable resource. With in-
creased scientific knowledge and public understianding,
both industry and government are hetter able to manage
and control the discharge of toxic compounds. The siate
is one of the few in the nation in which nearly all of its wa-
ters met the "fishable and swimmable by 1983" goal of
the L.5. Clean Water Act of 1970. The University of Wis-
consgin Sea Grant College Program has played and will
continus to play a key role in providing the scientific infor-
mation needed to protect and enhance the water re-
sources of Wisconsin, the Great Lakes and the nation.

Sea Grant Institute
University of Wisconsin
1800 University Avenue
Madizon, W 53705
{608) 262-0905

For more Information:

November 1984
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Section S.

K.conomic Effects

A reprint of a 1981 report documenting 5230 million in annual gross reve-

nue or savings (cost avoidance) resulting from or stimulated by selected
Sea Grant projects.




ECONOMIC EFFECTS OF SEA GRANT

Reprinted from a report prepared by the Sea Grant Task Force, Washing-
ton, D.C,, March 26, 1981, on behalf of the Marine Affairs Committee of
The National Association of State Universities and Land-Grant Colleges in
conjunction with the Sea Grant Association.

Sea Grant Task Force - 1981

Chairman
R. Corell, University of New Hampshire*

Members

D. Horn, Massachusetts Institute of Technology*
£, Jennings, Texas A&M University*

/. Judd, University of Michigan*

J. Kermond, Sea Grant AssociationdNASULGC
N. Rorholm, University of Rhode [sland*

D. Rosenberg, University of Alaska”

V. Scoftron, University of Connecticut?

* For identification purpose only

The National Association of State Universities and Land-Grant Colleges,
Suite 710, One Dupont Circle N.W., Washington, D.C. 20036
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ECONOMIC EFFECTS OF SEA GRANT

EXECUTIVE SUMMARY

® Examples for this economic appraisal came from Sea Grant
programs nationwide
® Economic effects on industry, business and commerce, de-

rived from 57 projects stimulated by federal investment
through Sea Grant, showed:

A. Fish harvesting $ 37,552,000
B. Seafood processing and marketing 17,500,000
C. Aquaculture 21,752,000
D. Marine construction 126,896,000
E. Marine transportation 2,850,000
F. Marine-related retail trade 19,400,000
G. Marine-related real estate 3,000,000
H. Marine service industry 813,000

Total $229,803,000

® This annual figure ($230 million) approaches the fotal fed-
eral investment in the Sea Grant program over its thirteen-year
history.
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PARTIAL LISTING OF ECONOMIC EFFECTS
OF THE NATIONAL SEA GRANT COLLEGE PROGRAM

Summary: Estimates and analyses
of parts of the Sea Grant program
indicate it has led to or stimulated
over $230 million in annual gross
revenue or savings (cost avoid-
ance) leading to fuller utilization
and greater efficiericy in marine or
coastal resource based industries.*
Not accounted for are contribu-
tions to better management of
these resources. Neither do we at-
tempt to place a monetary value
on the manpower development
role of Sea Grant. The latteris a
major contribution to the nation’s
ability to use its coasts and water
productively whether for com-
merce, food, or for recreation,.

Twenty-six Sea Grant programs
participated in dev2loping the
data for an analysis of economic
effects. A substantial volume of
background data was prepared as
source information on the eco-
nomic stimulation "o industry,
business, and cominerce. The data
obtained (based on fifty-seven
projects) represent a few percent
of the total project activity within
Sea Grant. Each program selected
only a few examples of docu-
mented economic ¢ ffect from its
research and educational efforts.
The intent of this report is to pro-
vide, from a nationwide point of
view, a partial assessment of eco-

* Production costs have not been sub-
tracted. Later apalysis will attempt more
detailed net benefit stug jes of selected
parts. The parlial nalure of this analysis
should also be stressed . 1t is hased on ex-
amples from individual programs rather
than on total coverage. Hence, it is conser-
vative.

nomic effects of Sea Grant’'s work.

A summary (Table 1) of the find-
ings for eight major categories of
Sea Grant research and educa-
tional activity indicates the aggre-

gated annual effects,

The material that follows provides
summary information on each of
the fifty-seven projects in eight
major categories outlined in Table 1.

Table1. Selected set of economic effects from the National Sea Grant Col-

lege Program.

A. FISHHARVESTING

Increase the economic productivity of
commercial shellfish, groundfish, and
mid-water fisheries.

B. FISH PROCESSING AND MARKETING

Expand the economic base of the
seafood processing industry.

C. AQUACULTURE

Provide new commercial opportunities
by developing the science, technology,
and economic potential of aquaculture
of marine species.

D. MARINE CONSTRUCTION

Facilitate improvements in environmentally
sound, economical, and safe waste disposal
and offshore construction activities.

E. MARINE TRANSPORTATION
Increase the efficiency and safetv of

the U.S. shipping fleet and the
competitiveness of U.5. boat manufacturers
in the foreign rnarket.

F. MARINE-RELATED RETAIL TRADE
Promote the growth ot precious coral

and pet turtle industries and reduce the
loss of lives from cold-water drownings.

G. MARINE-RELATED REAL ESTATE
Develop new technologies for shoreline
stabilization, flood control, and

alternative methods of sewage treatment.
H. MARINE SERVICE INDUSTRY
Reduce wave damage to marinas and find
an economically feasible alternative to
breakwater construction for small marinas,

TOTAL

§ 37,552,300

$ 17,500,465

$ 21,752,000

$126,895,771

$ 2,890,000

$ 19,400,000

$ 3,000,000

$ 812,760

$229.803,296
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SEA GRANT AND THE ECONOMY

The economic development potential of the marine and coastal resources
of the United States has attracted much attention in recent decades. The
magnitude of 1972 economic activity within the coastal and ocean sectors
only recently has been assessed (Science, Vol. 208, 30 May 1980). This anal-
ysis of the ocean economic sector in the National Income Accounting Sys-
temn (NIAS) places the ocean sector value at $30.6 billion in 1972 which is
comparabie to agriculture ($35.4 billion), mining ($18.9 billion), construc-
tion (358 billion). transportation ($46.2 billion), and communications ($29.4
billion). The NIAS is an analysis technique that indicates the contribution
of various economic sectors to national income and, hence, provides a way
of understanding the composition of the economy. The NIAS assessment
is based upon nine major subsectors, with the percentage indicated:

1. Commercial Fishing (1% )

Harvesting, processing, and aquaculture
2, Marine Mining (7%)

Qil and gas, sand and gravel, and limestone
3. Marine Construction (1%)

4. Manufacturing (4%)
Ship and boat building

5. Marine Transportation and Communications (8% )
Shipping, cargo handling, and warehousing, transportation,
services, and marine-related communications

6. Marine-related Retail Trade (24%)
Marine-related merchandising and retailing
7. Marine Financing, Insurance, and Real Estate (15%)
8. Marine Services (3%)
Hotels, marine recreation, educational services,
museums, and marine organizations

9. Public Administration--State and Local (37%)
Federal government, occan-related activities

These data provided the first major overview of the oceans” economic im-
portance. A more recent assessment of the magnitude of the private ma-
rine sector has been conducted by the Sea Grant Association Budget Com-
mittee. Considering all aspects of fishing, marine-related manufacturing,
marine transportation and marine-related tourism, it was found that total
sales exceeded %58 billion in 1978, with employment in these industries at
nearly 1.4 million. Further, Department of Commerce figures indicate that
sales within these industries increased 21.4% from 1977 to 1978 with an
mcrease of 8% in employment, for a productivity increase of 14% in sales or
shipment per person betore adjustment for inflation,

Understanding the structure and characteristics of the industrial, business
and commerce compenents of the ocean sector is important, A preliminary
analysis suggests, that with some exceptions such as the oil and gas indus-
try, most of the components within the private marine sector are disaggre-
gated and evolving in nature. The fisheries component, for example, is
comprised mainly of small independent businesses that have been shown
to be the most viable economiic force in the catching sector.

Most observers agree that the university/industry commitment to research
and extension was the key Federal policy that contributed so significantly
to the productivity of our agricultural industry. In 1966, the Federal Gov-
ernment established the policy and structure for similar activities aimed at
marine resources through the National Sea Grant College Program Act.
Fortunately, like the agricultural sector, the oceans sector has access to uni-
versities and industry. Primarily, the focus is on tisheries and aquaculture,
seafood processing, marine construction and transportation, and marine-
related trade, real estate, service industries, recreation, and tourism.
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The Sea Grant College and Program Act of 1966 (P.L. 89-688) was passed
“to accelerate national development of marine resources, including their
conservation, proper management, and maximum social and economic
utilization.” More specifically, the program was directed to “achieve the
gainful use of marine resources” (Sec 202(d)) through a partnership be-
tween the Federal and State Governments, universities, and the private
sector. The term “Sea Grant” was chosen to emphasize the agricultural
parallel in meeting present needs of the nation by developing the economic
potential of our marine resources.

Since 1966, the United States has laid claim to a 200-mile economic zone,
including all resources in the water column, on and under the ocean floor.
By this single action, the United States almost doubled the territory under
sovereign jurisdiction. When developed wisely, these vast new areas offer
the nation economic opportunities equal to or greater than the agricultural
sector of the nation’s economy.

The factors that contribute to the productivity of the Sea Grant Program
are:

1. TFhe partnership of universities, industry, and government.

2. SeaGrant is the only Federally stimulated program focused on
developing the resources of the ocean on a broad economic front.

3. Economic analyses of the Sea Grant Program, such as the following,
clearly demonstrate an unusuaily good return on investment,

4. The 5ea Grant Program is identifying and developing new resources
for the nation in such areas as biomedicinals, aquaculture, ocean
energy, conversion, diverse waste conversion, reduction of marine
corrosion and biofouling,

3. Several independent assessments of the Sea Grant Program have
been made in the past. The productivity of the program is generally
recognized. The most recent assessment was made by the Heritage
Foundation, which reviewed all Federal programs in 1980 and re-
ported the following on Sea Grant:

It has an impressive record of success . . . . It operates

in partnership with state and local governments, pri-

vate industry, universities, organizations and indi-

viduals concerned with or atfected by ocean and

coastal resources . .. A key element of Sea Grant is

its outreach mechanism whereby results of research

are provided to users in industry, government agen-

cies, and the general public.
This appraisal demonstrates the economic effects of the Sea Grant Pro-
gram. The sections that follow were based on data supplied by 26 Sea
Grant Programs. However, this report must be seen as a partial assess-
ment, prepared on relatively short notice. The Sea Grant Program will con-
tinue to improve its means of assessing benefits and documentation of pro-
gram accomplishments,
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ECONOMIC EXAMPLES
A. Fish Harvesting

Sea Grant’s assistanice in increasing the productivity of the commercial
shellfish, groundfish, and mid-water fisheries resulted in annual economic
effects of $37,552,300 on industry, from sixteen projects on which data are
readily available,

Examples of annual economic effects

1. Eelfishery $ 148,000
2. Herning fishery 1,250,000
3. Commercial fish 6,500,000
4. Shrimp trawl obstruction 3,500,000
5. Side trawler operations 494,000
6. Soft blue crab production 1,000,000
7. Oyster tishery 98,100
8. Black cod fishery 321,000
9. Net damage by underwater obstructions 600,000
10. Offshore fishery 11,210
11. Alaska commercial fishery 1,055,000
12. Swordtish and blackfin tuna fisheries 2,600,000
13. Finfishery 475,000
14. Herring tishery 1,500,000
15. Great l.akes commercial fishery 6,000,000
16. Crab fishery 12,000,000

TOTAL $37,552,300

Develop the el fishery in North Carolina.

Provide research to improve fishing and handling techniques and develop-
ment of export market for fresh frozen eels to Europe and Japan.

Growth of eel fishing industry from $16,000 in 1972 to $1,200,000 of foreign
exports in 1980, an average annual growth of $148,000.

North Carolina

Assist ground fishing fleet changeover to deep water species.
Development of midwater fishing gear for herring export catch.

Has led to annual gruss increases of $1,250,000, or net increases of $431,000
of exportable fish from 18 vessels. Technology is still spreading.

Rhode Island

Improve the efficiency of harvesting by commercial fishermen.

Assisted the tishermen to develop new and improved technology for han-
dling nets, crab pots, and other fishing gear. Cost-effective hydraulic gear
is now being used on 60 medium-sized hoats.

$6,500,000 per year increascd income for fishing industry.

North Carolina

Reduce loss and damage to shrimp trawls (subject to federal compensation
by law) from bottom obstructions.

Collected data on abstruction lacations from personal contacts with boat
captains and the historical record, assembled their data with LORAN navi-
gation coordinates, and disseminated the information to the shrimping
fleet.

$3,500,000 per year.
Texas
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Improve the safety of side trawler operations; the attachment of towing ca-
bles to the stern of a side trawler is extremely hazardous, sometimes caus-
ing serious injury or death to fishermen.

Developed and introduced to New England fishermen a quick-acting, re-
mote-releasing hook-up block. Modification of this unique device has
adapted it for use by U.S. Coast Guard for life boat handling. A commercial
concern is studying use of the block as an anchor release.

Increased one fishing captain’s earnings by at least $3,000 per vear. When
fully implemented, a modified block for successfully handling its new RHI
lifeboat will save the Coast Guard an estimated $3,500,000 or $491,000 an-
nually over 15 years.

Massachusetts

Revitalize declining soft blue crab production.

Provided technical, economic feasibility analysis and marketing assistance
to the industry.

$1,000,000 per year.

Florida

Reduce threat to Chesapeake Bay oyster industry of the widespread occur-
rence of pink coloration in oysters.

Showed the pink coloration had no effect on the oysters” wholesomeness
or palatability, publicized these findings, and convinced a Federal purchas-
ing agent to reverse an earlier shipment rejection.

This one incident had a $500,000 benefit but the aggregate value to the
Chesapeake Bay oyster fishery is hard to calculate, Over 15 years this
amounts to an annual amount of $ 98,100,

Virginia
Re-establish black cod fishing catch,
Provided research and developed new design traps.

Landings increased by a tactor of 8 (poundage) from 1973 to 1975 with an
average annual value of $321,000.

California
Prevent net damage by underwater obstructions (reimbursable by the Fed-
eral Government by law).

Collected information on such obstacles from individual fishermen and
published the descriptions and locations in a log book.

Saved fishermen $600,000 per year in net costs plus unaccounted reduction
of losses in fishing time.

North Carolina
Locate offshore fishing grounds and disseminate new sonar tracking tech-
niques,

Provided offshore research and training in advance fish travel, radar and
navigation.

$80,000 in one harvest involving 5 boats {otherwise idle due to failure of in-
shore fishery). This amounts to $11,210 annually over 15 vears.

Georgia
Enhance income of native Alaskan fishermen from commercial tishing.

Designed program to improve effectiveness of native Alaskan fishermen in
commercial herring fishery.

Earnings increased by $1,055,000 in first year after program started,

Alaska
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Develop a winter catch supplement for the seasonal Gulf coast shrimp fish-
ery to provide vear-round employment and capital utilization.

Developed new swordfish and blackfin tuna fisheries.
$2,600,000 per vear.

Texas

Find alternative fisheries for shrimpers in South Carolina.

Helped shrimp fishermen adapt their vessels to fish for previously unex-
ploited finfish and instructed fishermen in new techniques.

$475,000 annual gross income {rom finfish over past 5 vears.

South Carolina

Accurately determine the herring fish stock, to increase harvesting effi-
ciency while protecting against over fishing.

Successfully applied acoustic techniques for more accurately estimating
fish populations for the Pacific herring fishery. Data are used in establish-
ing the Regional Fisheries Management Plan for Pacific herring.

Increased the allowable harvest from approximately 30 percent resulting in
an annual landed value increase of approximately $1,500,000.

Washington

Rebuild the Wisconsin Great Lakes Fishing Industry.

Identified historical spawning reefs in Lake Michigan, developed new pro-
cessing and new marketing techniques for under-utilized sucker fish, de-
veloped canned pack for improved matketing of under-utilized alewives,
and provided research data and technical assistance to the industry.

Recovery of Wisconsin commercial fishing industry from brink of collapse
to $6,000,000 annual dockside sales.

Wisconsin
Increase number of crab species harvested by U.S. fishermen.

Carried out a marketing study in conjunction with North Pacific Fishery
Management Council which successfully showed that Japanese Tanner
Crab fishing fleets should be removed from U.S. waters.

Tanner Crabs now totally harvested by domestic fishing industries with a
value of $18,000,000 per year to date. The U.S. industry was $6,000,000
prior to 1977.

Alaska
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B. Seafood Processing and Marketing

Through Sea Grant’s efforts to expand the economic base of the seafood
processing industry, the annual aggregate economic effects from eleven

projects on which data are readily available was $16,500,456.

Examples of annual economic effects

1. Salmon canneries $ 4,615,465
2. Seafood quality 150,000
3. Storage of fresh fish 454,000
4. Clam-mincing by-products 500,000
5. Qyster industry 1,000,000
6. Crab-processing wastes 2,500,000
7. Oyster-cleansing system 1,000,000
8. New domestic seafood markets 100,000
9. Shrimp processing 5,600,000
10, Fish processors 1,231,000
11. Frozen seafood packaging 350,000

TOTAL $17,500,465

B1. Challenge Help prevent closing of Alaska salmon canneries that would result from

proposed environmental regulations on dis

posal of salmon-processing

B4. Challenge

waste requiring modification of equipment.

Solution Studied economic impact of proposed regulations and revealed serious er-
rors in the contractor data and analysis report supporting the regulations.
As a result of the Sea Grant study, EPA regulations were modified.

Benefit The requirement for modifications to waste processing equipment was res-
cinded with the resulting saving of $22,500,000 to the Alaskan salmon pro-
cessors in 1979, This amounts to $4,615,465 annually over a 15-year period.

Souice Washington

B2, Challenge Improve seafood quality by insulating boat holds,

Solution Promoted engineering and rescarch to develop insulation requirements
and handling technigues for improved quality of catch and increased in-
come ta fishermen for higher quality products.

Benefit $150,000 per year increased revenue for fishermen.

Source North Carolina

33.  Challenge Extend storage time in transportation of fresh fish.

Solution Developed CO2-modified atmosphere containers.

Benefit Estimated savings of $454,000 per vear for transporting Alaskan salmon
into California as well as saving one-third of energy costs,

Source California

Recover and utilize protein and other nutrients from surf clam processing
waste.

Solution Development of marketable clam broth and freeze-dried clam flavor
ingredient.

Benefit Clam broth - $500,000 per year in sales and reduced waste treatment cost
for one firm. Flavor ingredient - one firm estimates potential annual sales
of $750,000.

Source New York
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Sustain Apalachicola Bay oyster industry threatened with shutdown due to
water-quality problem.

Through technical assistance in sanitation and processing procedures and
cooperation with the state Oyster Task Force, sustained and enlarged con-
tinued production of safe oysters, even under newly strengthened sanita-
tion requirement,

Not only was disaster to the industry averted, but oyster production was
increased from 5,784,930 pounds in 1979 to 6,395,778 pounds in 1980 equal-
ing a landing value of $5,800,000.

Florida
Reduce the cost of disposal of crab processing wastes (many processors
faced shutdown due to increased cost of waste disposal).

Demonstrated crab-meal production, using 20-30 million pounds of hard-
crab processing scrap.

A gross benefit of $2,500,000 per year, through reduction of waste disposal
costs and sale of crab meal, has been achieved in the Middle Atlantic region.

Virginia
Develop an off-bottom oyster cleansing system.

Developed mechanization system for depuration process and performed
biological studies enabling lifting of some regulatory restrictions.

Productive and economicaily feasible depuration process resulting in
$1,000,000 of oysters.

Mississippi

Find new seafood markets (domestic).

Perform market research and provide technical assistance.

$100,000 per year to one company in Tennessee.

Geaorgia

Prevent waste ot edible portion of shrimp that is lost during processing.
Developed and introduced to industry improved handling and processing
techmiques to reduce waste by increasing yield and saving energy.

Annual yield region was increased by 4 percent; the equivalent of
$5,600,000 per vear direct return to processors.

Oregon

Assist fish processors to cope with environmental regulation problems.

Studied operations of fish meal plants and developed a procedure to in-
crease productivity simultaneously with reduction of problems from efflu-
ent pollution.

Prevented closure of fish processor allowing continuance of industry am-
ounting to $1,231.000 gross annual income to processor and commercial
fishermen.

Wisconsin

Deveiop new convenience scafood products from under-utilized species of
fish.

Develop and market test a number of new frazen products, several eventu-
ally adopted by commercial processors.

Additional annual sales revenues to fish wholesalers and processors of at
least $350,000.

New York
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C. Aquaculture

Aquaculture of marine species provided new commercial opportunities by
developing the science, technology, and economic potential. $21,752,000
represents the annual aggregate economic effects on industry from projects
on which data are readily available.

Examples of annual economic effects

1. Crawfish aquaculture $ 8,450,000
2. Pen-reared salmon 192,000
3. Ovyster beds 160,000
4. Net-pen fishery 3,000,000
5. Land clam and oyster spawn 400,000
6. Seafood production 6,000,000
7. Maine fishing industry 1,000,000
8. Ocean ranching 2,300,000
9. Salmonid mortality 250,000

TOTAL $21,752,000

Develop crawfish aquaculture as an industry in Louisiana.

Since 1969, introduced research on crawfish aquaculture to pond operators
and to rice farmers where crawfish are now being stocked in rice paddies.

Increased pond acreage from 12,000 acres in 1969 to 62,000 acres in 1980
with associated increased income for crawfish farmers of $8,450,000 per
year.

Louisiana
Reduce mortality rate (50 to 80 percent) of pen-reared salmon when smolt
are transferred from freshwater to saltwater.

Through genetic research (similar to that applied to the poultry industry),
developed a strain of Coho salmon specifically adapted to pen-rearing with
one-half the mortality rate of natural stock.

One commercial salmon grower reakized a net saving of $192,000 per year
raising this new strain.

Washington

Help prevent continual reduction of the size of natural ayster beds due to
development and pollution.

Develop pilot closed-system oyster culture facility.

Understanding in uyster spawning, spot setting, nutrition, and water qual-
ity control are already contributing an estimated $160,000 per year benefit
to the natural bed fisheries. The ultimate goal of commercial sized closed-
system aquaculture facilities will be a major industry and conservation
breakthrough.

Delaware

Develop a net-pen fisherv,

Provided rescarch and demonstrated projects that resulted in several com-
panies in the Pacific Northwest going into commercial production of
salmon using this technology.

DombSea Farms, now a subsidiary of Campbell Soup, is harvesting over
$3,000,000 of salmon per vear.

Washington
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Reduce disease-related mortalities in New York shellfish hatcheries.

Research/extension program to identify diseases of New York shellfish, de-
velop disease-control procedures and train hatchery operators in these pro-
cedures.

Doubling of effective hatchery production on Long Island should produce
annual market sales increases of $400,000.

New York

Increase the production of seafood through aquaculture.

Conducted research to identify and select the most promising plant and
animal species for aquaculture, developed the supporting technology and
marine science for commercial expansion, and provided advisory assis-
tance to the developing industry.

Aquaculture in Hawaii now produces a wholesale value of over $6,000,000
{1980) and is projected to increase to over $32,000,000 in 1985.

Hawaii

Bring greater economic stability to the Maine fishing industry.
Stimulated the formation of a new shellfish aquaculture industry,

This still young industry’s last year's sales exceeded $1,000,000 with a pro-
jected five-fold increase over the next five years.

Maine

Develop ocean ranching in Alaska.

Assisted development of private non-profit aquaculture corporation and
hatchery to stock salmon in geographic areas where salmon fisheries do
not exist.

New salmon fishery where salmon stocks had not existed with a catch in
1980 valued at $2,300,000.

Alaska

Excessive mortality in smoltification of salmonids.

By demonstrating the roie of ammonia in oxygen transport in fish, investi-
gators have helped the Dworshak National Fish Hatchery to reduce sal-
monid mortality during smoltitication from 35,000 per day to 300 per day.

An annual savings of $250,000.
Rhode Island

5.12



D1.  Challenge

Solution

Benefit

Source
D2. Challenge

Solution

Benefit

Source
D3. Challenge

Solution

Benefit
Source

Dd.  Challenge
Solution
Benefit

Source

. Marine Construction

Facilitating improvements in environmentaily sound, economical and safe
coastal and offshore construction activities has resulted in $126,895,771 an-
nualized cost avoidance or savings aggregated from projects on which data
are available.

Examples of annual economic effects

1. Mathematical modeling $ 80,645,771
2. Construction aggregates 45,000,000
3. Sand and dredging industry 250,000
4. Wave-tracking buoy 1,000,000

TOTAL $126,895,771

Assess impacts on marine environment of offshore construction and dis-
posal permitting,
Developed finite clement mathematical models to accurately assess im-

pacts and successfully predict transport and disposal of materials in semi-
enclosed water bodies.

Saved $29,000,000 to $54,000,000 in estimated circulating-water channel
modifications or new construction costs. An annual saving of $5,417,779
over 15 years. Using the minimum estimate amortized over an assumed 10-
year construction period, this represents a $2,900,000 annualized cost
avoidance. Demonstrated environmental acceptability of sewage outflow
led to EPA approval of a waiver request and will resuit in construction cost
avoidance of $400, 000,000 ($300,000,000 is federal subsidy). Amortizing
this saving over a 10-year construction period, this represents a $74,727,992
annualized cost avoidance. Contractor reports savings of $15,000 to $80,000
tor each application of the model over conventional techniques and esti-
mates total savings of up to $500,000 per vear.

Massachusetts
Assure availability of reasonably-priced supply of construction aggregate
to New York Metropolitan Area.

Econometric models capable of predicting net cost reductions from aggre-
gate mining in New York Harbor.

Development of most cost-eftective mining scenario would produce annual
cost savings of $20,000,000 to sand suppliers and $45,000,000 to building
industry.

New York
Revitalize sand and dredging industry in Toledo, closed because of envi-
ronmental concerns.,

Showed that the sand and gravel used for construction aggregate could be
dredged withoul harming the environment.

$250,000 worth of sand and gravel now dredged annually.

Ohio

Obtain accurate wave-spectra data for design and construction of offshore
facilities and structures.

Developed wave-tracking buoy to directly measure and record wave direc-
tional spectra.

New wave-tracking buoy has been added to a small business product line
with projected annual sales of $1,000,000.

Massachusetts
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E. Marine Transportation

The result of increasing the efficiency and safety of the U.5. shipping fleet
and the competitiveness of U.5. boat manufacturers in the Mexican market
meant an annual aggregate economic benefit to industry of $2,890,000 from
four projects on which data are readily available.

Examples of annual economic effects

1. Satellite information $1,560,000
2. Shrimp boat manufacturing 700,000
3. Fishing vessel replacement 40,000
4. Oftshore tanker mooring 590,000

TOTAL $2,890,000

Disseminate NOAA’s satellite information on Gulf Stream dynamics to dis-
aggregated user industries.

Worked with NOAA satellite and weather service personnel to locate and
establish communication linkages to a broad-base user clientele.

One shipping company estimates 51,560,000 annual savings in fuel costs.
Florida

Increase competitiveness of U.S. shrimp boat manufacturing (for interna-
tional markets).

Trained international boat operators for maximum vessel usage (on site)
(e.g., Mexican fishermen).

Continued gross sales of U.5.-built vessels amounted to $700,000 in a year.
Georgia

Repiace worn out fishing vessels for individual fishermen.

Instructed fishermen how to build their own fiberglass boats.

Sixteen boats built resulted in total net saving of $40,000.

South Carolina

Improve the satety of offshore tanker mooring operations,

Developed prototvpe talking current spar buoy that reports ocean currents
to ship operators making offshore moorings.

A new talking current spar buov instrument has been added to a small
business product line with projected annual gross sates of $590,000.

Massachusetts
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F. Marine-related Retail Trade

Sea Grant helped promote the growth of precious coral and pet turtle in-
dustries and helped reduce the loss of lives from cold-water drownings.
$19,400,000 represents the annual aggregate economic effects on industry
from only three projects on which data are readily available,

Examples of annual economic effects

1. Cold-water drowning $10,000,000
2. Pet turtle industry 2,100,000
3. Precious coral industry 7,300,000

TOTAL $19,400,000

Reduce loss of lives resulting from cold-water drownings.

Studied temperature regulation of humans in cold-water environments
and, in partnership with industry, designed new kinds of personal flota-
tion devices that minimize body temperature loss.

Stimulated production in three new lines of personal flotation devices and
thermal suits grossing $10,000,000 in 1980.

Minnesota
Help prevent cullapse of pet turtle industry threatened due to FDA ban on
interstate shipment of carriers of salmonella.

Developed antibiotic treatment of turtle eggs in vacuum chamber that elim-
inated the salmonella transmission problem.

Industry expanded in business to $2,100,000 vearly production.
Louisiana

Develop a precious coral industry while husbanding rare stocks of coral.
Promoted research and application of undersea technologies.

The industry grew trom 50 employees and gross sales of $500,000 to 214
employees and gross sales of $7,800,000.

Hawaii
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(. Marine-related Real Estate

The economic importance of coastal real estate has motivated the develop-
ment of new technologies for shoreline stabilization, flood control, and al-
ternative methods of sewage treatment. This represents $3,000,000 aggre-
gated annual economic effects on industry from four projects on which
data are available.

Examples of annual economic effects

1. Shoreline erosion $1,000,000
2. Flood control 750,000
3. Waste disposal 850,000
4. Irradiation of sewage sludge 400,000

TOTAL $3,000,000

Reduce economic losses to coastal property owners from shoreline erosion.

Performed research on vegetation to stabilize shorelines, studies of ce-
ment-asbestos bulkhead failure, and research on erosion in local communi-
ties, providing intormation to adjust building setbacks.

$1,000,000 saved trom property damages and remedial actions.
North Carolina

Improve flood control technigues.
Developed and demonstrated new design concepts.

Reduction in federal flood insurance payments (e.g., $750,000 per flood)
and reduced flooding.

New York
Reduce the impact of waste disposal on the economic development of
coastal land and water.

Provide research on environmental distribution of sewage waste and de-
veloped alternative, cost-cffective disposal system which has been ap-
proved and adopted by coastal communities.

$850,000 per year increase in shellfish harvest and the lifting of building
restrictions to ailow $4,000,000 of new building during 1980.

North Carolina

Provide a new method of sewage sludge treatment that is less capital and
energy intensive,

Developed and had approved by EPA an electron irradiation process for
pasteurizing sewage sludge.

Miami-Dade Water and Sewage Authority is now constructing the first fa-
cility based on this process which is projected to perform at an annual sav-
ings of $400,000.

Massachusetts
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H. Marine Service Industry

Reducing wave damage to marinas and finding an economically feasible
alternative to breakwater construction for small marinas resuited in annual
aggregate economic effects on industry of $812,760 from just three projects.
These savings have been replicated numerous times in many regions of the
United States.

Examples of annual economic etfects

1. Small-marina operators 5 176,760
2. Wave damage reduction 500,000
3. Marine trade seminars 136,000

TOTAL $ 812,760

Find an economically feasible alternative to traditional breakwater con-
structions for small-marina operators,

Introduced marina operators to the concept of floating tire breakwaters and
floating tire docks, gave the needed design and construction information,
and advised on the construction and installation of an expanded marina
facility.

Saved $176,760 in annual facilities costs.

Michigan

Develop low-cost, effective shore protection technologies.

With Rhode Island, design, construct, and field test several floating tire
breakwaters.

Annual savings to shorefront property owners of $500,000 through re-
duced wave and storm related damage.

New York

Improve efficiency of marine recreational firms.

Formulated and conducted ten marine trade management seminars along
the U.S. East Coast involving 680 firms.

$136,000 in immediate savings.
Rhode Island

517



Section 6. External Evaluations

Evaluations of the National Sea Grant College Program by these federal,
academic, and private sector organizations.

National Advisory Committee on Oceans & Atmosphere
Department of Commerce, Office of Program Evaluation
General Accounting Office
University of Connecticut, Institute for Social Inquiry
National Oceanic & Atmospheric Administration,

Office of Policy & Planning
Massachusetts Institute of Technology, Center for

Policy Alternatives
Heritage Foundation




EXTERNAL EVALUATIONS OF THE
NATIONAL SEA GRANT COLLEGE PROGRAM

Although funding for Sea Grant represents a mere fraction of the bitlion
dollar federal ocean program, it has been the subject of continuous scrutiny
and evaluation for more than a decade. Studies have focused on:

¢ The general effectiveness of the program

® Sea Grant's relationship to the National Oceanic and Atmospheric
Administration

¢ (ontributions of individual research projects

® Attitudes and perceptions of academic marine scientists toward Sea
Grant

Several themes emerge in these assessments:

® Sea Grant plays a unique and important role in the nation’s marine
program.

® The program’s strengths reside in its ability to promote interdiscipli-
nary marine research, education, and advisery activities responsive to both
local and national needs. Its biggest limitation in fulfilling its promise has
been insufficient funding.

® Perceptions about the quality of Sea Grant research and administrative
effectiveness depend largely on whether researchers are interested primar-
ily in basic or applied research.

® A variety of administrative changes would improve the effectiveness of
the program.

® The relationship between Sea Grant and its parent agency, the National
Oceanic and Atmospheric Administration, can and should be clarified in a
manner that would enable each to draw on the strengths and resources of
the other.

The following sections summarize, with a minimum of commentary, the
major points made in these reports. Although many of the recommenda-
tions made have been addressed by the National Sea Grant Office and the
Sea Grant directors, no effort is made here to trace these actions or to
summarize the evaluations of the Sea Grant programs made as a regular
part of the congressional oversight or budget process. All of these forms of
oversight and review have been useful in helping lead to the program’s
accomplishments cited in other sections of this book.
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Sea Grant plays an impor-
tant role in the national ef-
fort to develop and conserve
our marine resources. Its
ability to draw on the pool
of talent in our universities
and other research institu-
tions, and its close contacts
with users and potential
users of marine information
and technology, vnable it to
complement the activities of
the numerous other Federal
agencies and programs.

National Advisory Committee
On Oceans and Atmosphere, 1976

During the fall of 1975, the members and staff of the National Advisory
Committee on Oceans and Atmosphere (NACOA), embarked on a year-
long evaluation of the Sea Grant program. Based on extensive interviews,
site visits, panel reviews, attendance at directors’ meetings and a review of
the extensive documentation about the program, the Committee con-
cluded:

Sea Grant plays an important role in the national effort to develop and
conserve our marine resources. Its ability to draw on the pool of talent in
our universities and other research institutions, and its cluse contacts
with users and potential users of marine information and technology,
enable it to complement the activities of the numerous other Federal
agencies and programs also concerned with marine resource develop-
ment. Its most significant contributions have stemmed from its sensitiv-
ity to regional and local perceptions of issues which, while collectively
important to the Nation, may be individually too small or too new to
have attracted attention at the Federal level.

The National Sea Grant Prograni: A Review
A Report for the Secretary of Commerce
Washington, D.C,, November 3, 1976

In strongly recommending that the program be continued, NACQA noted
that Sea Grant had been “responsive to its legislative charter”, had ““con-
tributed significantly to the Nation’s marine effort,” and that there was “‘a
continuing need for the kind of service it provides.” To strengthen the pro-
gram, the Committee made recommendations on policy, management and
funding.
With respect to policy, NACOA urged the Administator of NOAA to “clar-
ify the goals and role of Sea Grant in relation to NOAA's overal] mission”,
to make more extensive use of the Sea Grant Advisory Panel for advice on
broad policy issues, and to develop and implement procedures for im-
proved coordination between other agencies, other parts of NOAA, and
Sea Grant.

The Office of Sea Girant was encouraged to clarify its guidelines; aid partici-
pating institutions in establishing priorities; expedite its proposal review
process; ensure that engineering is incorporated into research projects
where appropriate; and, for projects with commercial potential, consider
economic as well as technical feasibility.

NACOA concluded that federal funding was “inadequate for the task as-
signed to the program,”” hence should be increased to a minimum of $40
million per year over the next several years.

Department of Commerce
Office of Program Evaluation, 1976

In a staff study, Department of Commerce evaluation specialists addressed
two questions raised initiallv by the Office of Management and Budget.
These were whether Sea Grant was a “capacity-building program” or a
conduit for grants, and whether or not these grants duplicated work sup-
ported by other agencies. The report noted that Sea Grant represented only
a fraction of the total funding tor federal marine programs but endersed
Sea Grant's role in developing institutional capabilities (e.g., “capacity-
building”’}.

They concluded that Sea Grant research was funded by a variety of public
and private sources; provided a mechanism for passing funds from other
agencies which reduced administrative costs and duplication; and em-
ployed an effective six-stage (see figure) review process which assured
project quality. They also noted that peer reviews of the Sea Grant ap-
proach and program administration had been favorable and that “the local
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This diagram outlines the planning,
proposal and review process at major
Sea Grant institutions. Though details
will vary from institutiorn to institution,
the process is typical. The diagram,
which does not appear in the 1976 report
from the Department of Commerce, is
included here for inform;tion purposes.

initiative model” was preferred to a model which sought to impose na-
tional criteria for requesting and selecting research proposals.

With respect to “capacity-building’’, however, there was no common

understanding of the goals, objectives, and procedures for developing the
kinds of institutions and resources required to fulfill government mission.
It did seem possible, however, that a model of ““capacity-building could be

developed and tested which would have pay-offs in Sea Grant’s resource

management and program structure.” The evaluators recommended that

the Office of Management and Budget develop a “capacity-building
model” for application throughout the government.

Sea Grant Programs
Planning, Proposal and Review Process

Evaluation
by loval
Sea Grant
program

Year Round
National, regional, local meetings with
business, public, government and scientific groups.
Feedback between regional and national offices
and other Sea Grant programs.
Spring/Summet
Local programwide planning sessions
Late § . N
Local program coordinators meet with internal (university)
and external representatives, compare locally identified
needs with national goals and oppartunities
and set priorities for areas of program emphasis,
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solicited Full proposal P'OPO_HI

] discouraged submitted
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Revised Institutional

4 months approval
Full project y 8
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Grant College
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Reviewed by area ¥ 3
coordinators, Site team vist
PEETS, users and review
e Final program
Priority recom- negotiated
mendations by
area coordinators 10
Program plan
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eliminated

Yy
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program plan

& months
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Y
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General Accounting Office
1974 and 1979

The General Accounting Office (GAQ) has conducted two assessments of
Sea Grant. The first and most extensive was conveyed by letter to the Of-
fice of Sea Grant on March 16, 1974, and the second, far more limited in
scope, was summarized in a letter dated October 15, 1979,

The 1974 observations were directed primarily at issues of program man-
agement and reporting. Recommendations included more explicit atten-
tion to relating efforts to accomplishments and benefits; increased sugges-
tions for program development by local advisary groups; more attention by
Sea Grant to matching costs; development of procedures that would, be-
fore final approval of a proposal, resolve and document actions taken as a
result of peer reviews; and creation of a NOAA-wide advisory service. Ad-
ditional suggestions concerned establishing guidelines and procedures for
the management of Sea Grant programs in the universities,

The 1979 letter was based on an examination of the administration of Sea
Grant to identify areas needing further review and analysis. On the basis of
visits to Sea Grant programs in six states, personal contacts in four others,
and discussions with NQAA personnel, the reviewers concluded that: (1)
"“Many Sea Grant projects appear to have only limited application and to be
of little benefit to the identified user community,” and (2) “A followup
evaluation appears to be needed to determine if the tederally supported
Sea Grant projects are meeting expected goals and objectives.”

The first observation was based on a strictly literal interpretation of the re-
lationship between research, advisory services and users, a point made
with great clarity and force in the Office of Sea Grant's explanation of why
it could not accept that statement as valid. The second statement invoived
evaluation of completed projects, procedures for which were well estab-
lished in Sea Grant administrative practices.

University of Connecticut
Institute for Social Inquiry, 1977-79

W. Wayne Shannon and David D. Palmer of the Institute for Social Inquiry
at the University of Connecticut undertook an extensive study of the rela-
tionship between federal funding agencies and university marine scien-
tists. Their report, The Federal Funding of Academic Marine Science, is the only
report that examines Sea Grant in the context of the broader pattern of fed-
eral support for academic marine programs.

Data were compiled between 1977 and 1979 from mail questionnaires re-
ceived from 793 academic marine scientists, 918 questionnaires from recent
graduates of marine programs, and 153 interviews with federal agency and
university administrators.

The researchers noted that Sea Grant, along with the National Science
Foundation’s Oceanography Section and Office for the International Dec-
ade of Ocean Exploration (since 1980 merged in the Division of Ocean Sci-
ences), and the Navy's Otfice of Naval Research have the most extensive
linkages to the university ocean research community of all federal
agencies.

Interviews and survey data revealed several areas of dissatisfaction on the
part of university marine scientists:

® That the national Sea Grant office had not followed a consistent
program

® That site visit review teams assigned to various institutions were often
comprised of individuals who were deemed insufficiently familiar with the
programs to evaluate them “in a professional and consistent manner

over time”
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Recognition is widespread
that Sea Grant is the most
durable and institutionally
committed program support-
ing academic marine science
research beyond the disci-
plines of oceanography,
proper.

® That Sea Grant was ""too sensitive to political winds’ and the wants of
different users, “too prone to "target’ various desired areas of research, too
much concerned with relevance and too anxious to cite accomplishments
in the real world.”

® That there was an “excessively arduous review process” for Sea Grant
proposals and too little money to support and sustain those who were in-
terested in doing Sea Grant research

At the heart of many of these concerns was the tension between Sea
Grant's emphasis on applied research and university scientists’ desire to
pursue basic problems of their own choosing,

The authors observed, however, that often after such critical comments
were made, persons expressing them would quickly reaffirm interest in
and devotion to the “Sea Grant idea.” They concluded:

While it is surely not everyone’s enthusiasm, a broad range of individu-
als in the academic marine science community see Sea Grant as a highly
important part of the federal funding system. Recognition is widespread
that Sea Grant is the most durable and institutionally committed pro-
gram supporting academic marine science research beyond the disci-
plines of oceanography, proper. Its importance as a catalyst for interdis-
ciplinary activity, marine-related engineering, and social science is
widely recognized. Generally, however, there is a pervasive sentiment
in the academic community, even among some of Sea Grant's strongest
supporters, that the Sea Grant idea--a creative partnership between the
federal government, the university, and the governmental and private
users of marine technology--needs continuing assessment and perfected
implementation.

National Oceanic and Atmospheric Administration
Office of Policy and Planning, 1980

This internal staff report reviewed the legislative origins of Sea Grant, its
administrative practices, and funding history as a basis for mproving Sea
Grant’s relationships with other parts of NOAA. The basic questions in-
cluded: (1} the responsiveness of Sea Grant to NOAA’s needs and (2) ways
in which cooperation between Sea Grant and other parts of NOAA might
be improved.

Sea Grant, noted the report, fills a number of roles for NOAA. It is
NOAA’s largest “marine outreach arm, through its advisory services, edu-
cational activities and university research,” and thus is able to maintain
close contact with marine specialists in the universities. Sea Grant with its
constituency base and attention to local needs, is able to respond to local
issues and concerns, as well as serve as an effective early warning system
for emerging national problems. Sea Grant had not, however, “been used
adequately to enhance NOAA's stature and image.”

The report recommended improved communication between Sea Grant
and other parts of NOAA, more participation in the Sea Grant review pro-
cess by other NOAA specialists, and improved understanding of the roles,
mission, and priorities bv those in Sea Grant and NOAA in order to im-
prove the performance of each.

Massachusetts Institute of Technology
Center for Policy Alternatives, 1977

A study of program development procedures and transfer mechanisms in
the National Sea Grant Program was undertaken by the Center for Policy
Alternatives at Massachusetts Institute of Technology. This study evolved
from an earlier MIT evaluation of the commercial and foreign trade impact
of the Sea Grant program, and it sought to suggest wavs Sea Grant could
increase the speed and frequency of economic benefits without sacrificing
other benefits of Sea Grant support, or “distorting the fundamental charac-
teristics of participating institutions.”
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In 1981, annual sales in the
range of $44-62 million re-
sulted from the 19 projects
surveyed that have led to
commercial developments.
Thus, even with the most
conservative figure, annual
sales from this small sample
exceed the highest annual
federal appropriation ($41.8
million in FY81) to the Na-
tional Sea Grant (College
Program.

The analysis reviewed the conditions that influenced commercially suc-
cessful Sea Grant projects, program orientation, and development pro-
cedures and transfer mechanisms, with particular emphasis on the
strengths and deficiencies of each of these aspects of the program. Inade-
quate funding was a key problem. “Many imaginative initiatives”” had
been rejected and Sea Grant institutions had few incentives to promote
new ideas in the face of limited funding. A more fundamental problem,
however, was the failure of Sea Grant “to project itself forcetully and prove
its usefulness.”

The researchers concluded that “'ihe objective which it established for itself
during its first ten years--the construction of a forceful and balanced net-
work of institutions to implement the Sea Grant concept—has been
achieved, and in the opinion of the authors, with highly superior marks.”

They urged that attention turn to defining those areas where Sea Grant
wished to make an impact, to promote a network of diverse institutions,
each with its own special strengths and capabilities, and continue to playv a
“forceful catalyst role, linking university and community together in re-
search on relevant and highly present” marine resource issues.

In addition, Sea Grant should make a “'more unabashed cffort to ‘sell’ it-
self”, and to continually emphasize the close working relationship be-
tween advisory services and research projects which ““remain Sea Grant's
strongest asset,”’

To pursue these goals, the analysts called for a more active role in program
development by the national Sea Grant office, the review panel, and the
directors, in particular in setting priorities and identitying clusters (*'port-
folios”} of research projects, and the use of site visits to review past perfor-
mance.

They also recommended greater latitude for high-risk proposals (which the
earlier MIT studv found produced the greatest pay-offs), and active pursuit
of more cooperation with the private sector, including jotnt university-
industry programs.

Massachusetts Institute of Technology
Center for Policy Alternatives, 1981-82

The National Sea Crant College Program has many goals and activities that
are important to the nation and to the individual states. Given the nature of
marine problems and opportunities and of universities, not all activities
can or should lead to readily quantifiable results. However, the work of the
Sea Grant institutions has led to a number of demonstrable economic bene-
fits.

One class of economic benefits can be measured by commercial product
developments that result in sales. In 1976, the Massachusetts Institute of
Technology’s Center for Policy Alternatives (CPA) looked at a sample (77)
of Sea Grant projects funded in 1975 that might lead to new commercial
products and tried to predict future sales.

In1981-82, a team at the Center headed by Professor James Utterback and
Margaret Linskey reviewed developments in 59 of the 77 projects over the
mntervening six years. Results were published in a CPA report entitled, A
Reevaluation in 1981 of the Commercial Use of Sea Grant Projects Funded in 1975.
Highlights of the report include:

® In 1981, annual sales in the range of $44-62 million resulted from the 19
projects surveyed that have led to commercial developments. Thus, even
with the most conservative figure, annual sales from this small sample ex-
ceed the highest annual federal appropriation (541.8 million in FY81) to the
National Sea Grant College Program.

¢ Eleven new products have resulted as a direct consequence of the Sea
Grant projects studied.

¢ Ten new companies have been formed primarily as a direct result of Sea
Grant efforts to introduce the projects’ results commercially.
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Sea Grant funding should be
increased by 10 percent per
year in real terms for the next
five years.

¢ There have been approximately 25 secondary companies that have
started producing products similar to those of the 10 primary companies.

¢ High risk, broadly based research projects have actually produced more
of the values reported than have those that were seemingly less risky and
more specific at the outset.

® The more successful projects often go in directions other than their
originally stated objectives, exhibiting Sea Grant flexibility to accommodate
emerging industrial and market needs.

® At least 15 additional projects from the sample which have not yet pro-
duced commercial results are thought still to have potential. This under-
lines the long-term nature of research and development.

® Sea Grant has built a stable and reliable marine research base.

¢ Graduate students from Sea Grant programs are particularly effective in
transferring Sea Grant research results to industry and government
agencies.

® There have been many indirect or social returns from Sea Grant work,
such as increased personal safety at sea, increased guality and availability
of seafood products, and the introduction of new production methods and
new uses for products originating in the oceans.

It should be reemphasized that the report, like the 1981 Economic Effects of
Sea Grant, studied only a small sample of Sea Grant work and onty a specif-
ically prescribed set of benefits, Even in the circumscribed area of economic
benefits, it did not look at all projects or at the many other kinds of eco-
nomic benefits, such as cost savings or jobs preserved. In that light, the
results are even more impressive.

Heritage Foundation, 1981

Prior to President Ronald Reagan’s first inauguration, teams of knowledg-
able individuals, under the auspices of the Heritage Foundation, surveyed
the role and performance of programs throughout the federal government.
The group that evaluated the Department of Commerce found that:

The Sea Grant PProgram has an impressive record of success, primarily
because it is based largely on local priorities and needs. [t operates in
partnership with State and local governments, private industry, univer-
sities, organizations and individuals concerned with or affected by
ocean and coastal resources. The Congress makes regular requests of
Sea Grant for information.

A key element of Sea Grant is its outreach mechanism whereby results
of research are provided to users in industry, government agencies and
the general public.

Sea Grant funding should be increased by 10 percent per year in real
terms for the next five vears.

Muandate for Leadership
Charles L. Heatherly, editor
Heritage Foundation, Washington, DC, 1981
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Section7, 1egislation

The Sea Grant Program Improvement Act of 1976 (P.L. 94-461) and
Amendments of 1978, 1980, and 1984.
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Section 8. Index

A keyword index to Sea Grant projects described in Sections 2, 3, 4, and 5
of this book.




INDEX

acid precipitation 4.18
advisory services --see sections 2, 3, 4,
passim
agricultural applications/implications 3.5,
3.7,3.16,3.21,3.29.4 5,4.1¢
algae, taxonomic keys 2 5
aquaculture:
clams 3.4, 3.11, 3.20, 5,16, 3.28, 4.2, 4.11
crawfish 2.3, 3.10, 3.25, 4.10. 5.11
lobster 3.2
molluscs 4.2
oysters 3.5, 3.20, 4.2, 1.12,5.12
prawns 3.8
salmon 4.29, 5.11-5.1:
scallops 3.20
seaweed 3.20
shellfish 5.12
shrimp 3.2, 3.27
striped bass 3,12, 3.21
sturgeon 3.2
artificial reefs 3.20, 3.22, 4.22
astaxanthin 4.10

barrier islands 3.6, 3.19, 3.25

beach access 3.20

beach nourishment 3.6, 3.19, 3.25, 5.16

biotechnolugy 3.2, 3.5, 2.12, 3.13, 3.18, 4.2,
4.12

breakwaters 5,17

charter boat industry 3.5, 3.20, 3.22, 4.9
chitin/chitosan 3.5, 3 29
ciguatera 3.24
coastal management 3.1, 3.19, 3.25, 4.25
commercial fishing:
computerized propulsion design service
3.20,4.20
cooperatives 3.18
educational programs 3.23, 4.1, 4.20
finandal managemenl 3.4, 3.23, 3.24
insurance 3.17, 3.18, 4.25
mediation 3.24
safety 3.7
commercial fishing gear:
hydraulic gear-handling system 5.6
leng lining 3.10
nets 3.15
remote-releasing hook -up block 5.7
split winch-combination net reel 3.28
traps 3.7, 4.25, 5.7
trawling 2.3. 3.7, 3.10, 3.13, .25, 5.7
contaminants--see pollu ants
coral (precious) industry 5.15

diving:
professional training 3.6, 5.9
safety 3.15, 3.24, 3.30

dredge spoils 3.4, 3.20, 3.22, 4.13

economic studies 3.8, 3.0:2

education, --see student
camps 3.27
curriculum guides 3.1, 3.3, 3.194-H 4.11
Marine Education Symposium 3.27
newsletters 3,18, 3.24
teacher training 3.1, 3.8, 3.12, 3.14, 3.17,

3.27

technician training 3.6 3.24

engineering;
biofouling 3.6, 3.17, 4.2
buoys 5.13, 5.14
coastal structures 3,11, 3.20, 3.21, 3.30,
4.13
corrosion 3.5
dredging 3.4, 3.20
insulation for boat holds 5.9
ail spill conttainment 3.18, 4.18
shore protection 3.15, 3.18, 3.20, 5.1s,
5.17
simulation models 3.13, 3.17
stress resistant welds 3.3, 3.6
vessel propulsion systems 4.20
estuaries’harbors;
creulation 3.5, 3.17, 2.21, 4.18, 4
pollution studies 2.1, 3.3, 3.12, 3
3.19,3.24
publications 3.5
sanctuaries 3.18
exports 3.7, 3.23, 4.7, 5.6

.29
.18,

federal agencies:

Commerce Department, National
Oceanic & Atmospheric
Administration:

National Marine Fisheries Service 2.1,
2.5,3.4,3.10,3.17,4.8,4.19, 4.27
National Undersea Research Program

34,419
National Weather Service 2.2, 2.3, 3.5,
3.21,3.22,2.23,3.28,4.9,4.25,5. 14
Ocean Assessment Division 3.19

Environmental Protection Agency 3.13,
318,59

Health & Human Services, Food and
Drug Administration 3.1, 3.28

Interior Department 2.5
National Park Service 4.27
Li.S. Fish & Wildlife Service 3.10, 4.8,

427
U.8. Gevlogical Survey 4.19

Transportation Department

U.S. Coast Guard 2.1, 3.4, 3.13, 3.24.
4.15

Treasury Department, Internal Revenue
Service 3.4

U.5. Army Corps of Engineers 3.10, 3.22,
4.22

U.5 Navy 3.4, 3.15

fermentation process 3.18

financial management for fishermen 3.4,
323,34

fish/shellfish diseases 3.11, 4.29, 5.12

fish predators 2.4, 3.16, 3.18, 3.30

fisheries:

abalone 3.2, 4.2

black cod 5.7

bluecrab 2.2, 2.3, 3.6, 3.10, 3.17, 4.17,
428, 5.7

bottomfish 4.8

clams 3,11, 4.2

crab3.6, 5.8

crawfish 2.3

eels 3.7, 4.7,5.6

groupers (red hind) 4.24

herring 2.4, 5.6, 5.7. 5.8

king crab4.1

menhaden 4.21

oysters 3.5, 3.12, 3.20, 3.24, 4.2, 4 4, 1.12,
5.7

salmunids 2.5, 3.2, 3.10, 3.16, 3.20, 3.23,
3.30, 4.9, 4.10, 4.18, 4.23, 4.29

scallops 4.6

81

fisheries cont.
shad 3.22

shrimp 3.17, 3.26, 4.24
snappers 4.24
squid 2.3, 3.2
striped bass 2.2, 3.12
swordfish 4.26, 5.8
Tanner crab 3.1, 5.8
tilefish 4.19
una3.8,5.8
whitefish 2.4
walleye 2.4
fisheries, alternative 2.3, 3.5, 3.26, 4.1,
421,424, 36,58
fisheries management/development:
models 3.8, 3.25, 3.30, 4.29
nearshore 3.3 :
regulations 3.26
sport fisheries 2.4, 3.9, 3.15. 3.17, 3.20,
330
fisheries/oceanography 3.23, 4.23
Fishery Development Foundations:
Mid-Atlantic 3.28
New England 2.1
Fishery Management Councils:
Mid-Atlantic4.19
North Pacific 2.5, 5.8
Pacific5.8
Rhode Island 3.25
South Atlantic 4.26
Western Pacific 4.8
foating tire breakwaters 5.17
flood controt 5.16

genetic studies 3.2, 3.12, 3.27, 4.2, 4.5,
4.29,5.11
Great Lakes Fishery Commission 3.16

halophytes 3.5, 4.5
herbicides 3.16
human health, safety, medicine:
absorbable sutures
cholera 3.6
ciguatera 3.24
cold water survival 2.1, 3.16, 4.15, 5.15
diving safety 3.15
exercise therapy 3.30
fishermen’s health insurance 3.17
hepatitis 3.27
nutrition 3.2
paralytic shellfish poisoning 2.1, 3.1, 3.3,
3.14,3.18,3.29,4.2,4.14
parasites 4.6
PCB exposure 4.30
pharmaceuticals 3.2, 3.13, 3.24, 4.2
safety seminars 3.27
salmonella 5.15
vessel safety 5.7
hurricanes:
evacuation procedures 3.27
resistant structures 3.21
shelters 3.6
hydrothermal vents 3.29
hypothermia 2.1, 3.16

International Joint Commission on the
Great Lakes 3.16
international trade 3.7, 3.23, 4.7, 5.14



marinas:
design 3.30, 5.17
financing 3.15
insurance 3.26
marine mammals 2.5, 3.2.3
Marine Mammal Commission 2.5
marine weather reporting 2.2, 2.3, 3.3, 3.5,
3.19,3.21,3.22,3.23, 49
media:
atlas 3.13
Earthwatch Radio 3.30
films 2.3, 3.12, 3.23,4.27
NOVA3.23
publications, 2.3, 3.1, 3.12, 4.28
slideshows 3.12
television 3.23, 3.24
videotapes 3.5, 4.20
models:
circulationfides 2.1, 3.11, 3.13, 3.18,
319,315, 4.13,4.18.4.30, 5 13
econometric 5.13
fishery management 3.8, 3.25, 3.30, 4.29
storm-surge 3.22, 4.13

National Ship and Research Development
Center 3.13
navigahion aids 3.12, 3.15

ocean dumping 3.19
ocean exploration 3.29
ocean law 3.8, 3.11
ocean mining 2.9, 3.14, 3.23, 5.13
oftshorefunderwater structures;
bicfouling 3.6
concrete footing 3.2, 3 6
corrasion 3.5
platforms 3.3
siting 3.18, 3.22, 4.13, .18, 5 13
oil and gas development 3.13
oil spill containment 3.1%, 4.18

paralytic shellfish poisar.ing:

assays 3.3, 3.18.3.29, 1.2

causes 3.1, 4.14

control 3.14

mapping 2.1

atent application 3.17
PCB's2.4, 3.10, 3.14, 3.3), 4.30
pesticides 3.7
pet turtles 5.15
pharmaceuticals 3.2, 3.13, 3.14, 3.24, 4.2,

4.14
policy studies 3.14
pollution/pollutants:

general 2.1, 2.4, 3.3, 3.10, 3.15, 3.19,

3.24, 3.30, 4.25, 4.30

ocean debris 2.5

oil spills 3.18

PCB's 2.4, 3.10, 3.14, 2.30, 4.30
ports 3.3, 3.16, 3.17, 3.2¢
precious coral industry 2.15
products from waste 3.5 3.10, 3.13, 3.20,

3.29,4.10,59, 510
recreation:

boating 3.16, 3.24

charter boating 3.5. 3.110, 3.22, 4.9

fishing 3.20.3.28,4.9.4.22

guides 3.36, 4.9

industry efficiency 5.17

tesources 3.8
regulations 3.16,5.9, 5.1)
resource assessment 4.8 4.24, 5.7, 5.8

salt ponds 3.25, 4.25
sand and gravel industry 5.13
satellite information 5.14
seafood:
consumer awareness 2.1, 3.28
marketing 2.2, 3.7, 3.10, 3.22, 3.12, 3.24,
3.28,3.29,5.7,5.8,5.10
storage/packaging 2.4, 3.2, 5.9
underutilized species 3.21, 3.24, 3.28,
4.21,5.8,5.10
seafood processing:
fish fileting knife 3.2
quality control 3.24, 3.27, 3.18,5.7, 5.9,
5.1¢
soft-shell crab shedding 2.2, 2.3, 3,12,
3.17,3.21,3.27,3.28. 417, 4.28,5.7
squid cleaning machine 3.2 technology
2.1,5.9,5.10
waste utilization 3.10, 5.9, 5.10
sea turtles 3.10, 3.27, 4.27
sediment transport 3.14, 4.13, 4.18, 5.13
sewage treatment 5.16
Spanish translations 3.24
sport fisheries 2.4, 3.9, 3.15, 3.17, 3.20, 3.30
student awards 4.2, 4.3, 4.6
student support 3.2, 3.5, 3.6, 3.12, 3.13,
3.14,3.24,3.30
surimi 3.28, 4.21

tanker mooting 5.14
tourism 3.8, 3.15, 3.16, 3.18, 4.9
toxicants—see pollutants
trade 3.7, 3.23,4.7,5.14
trade management 5.17
trade shows:
Commercial Boating/Fishing Exposition
2.3
Fish Expo 2.1,2.5, 3.23
Workboat Show 2.3
turtles 3.10, 3.17, 4 27, 5.15

undersea robotics 3.13

underwater obstructions 3.10, 3,17, 3.19,
3.25,3.27, 56,57

unmanned submersibles 3.13

vessel design/construction 3.6, 3.15, 3.20,
4.6, 4.20,5.14

vessel propulsion systems 4.20

volunteer programs 3.18, 3.28

waste products 3.5, 3.10, 3.13, 3,20, 3.24,
4.10, 5.9, 5.1¢

water quality 3.16, 3.25, 3.30, 4.16, 4.30.
5.10

wave-tracking buoy 5.13

weather reporting--see marine
weather reporting

wetlands 3.2, 3.10

women and minorities 3.17, 4.2, 4.30

8.2
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