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SUMMARY OF THE PANEL DISCUSSION ON CULTURE HELD AT THE
CONCLUSION OF THE UJNR AQUACULTURE PANEL’S SCIENTIFIC
SYMPOSIUM IN DURHAM, NEW HAMPSHIRE, USA,

18 SEPTEMBER 1997

David A, Bengtson
University of Rhode Island, Rapporteur

The conveners of the 1997 UINR Aquacuiture Scientific Symposium included in the final dav’s program an
afternoon session during which Japanese and U.S. scientists could discuss their most important research
needs and try to identify areas and strategies for collaboration. The discussion on culture was facilitated by
Drs. D. Bengtson, K. Fukusho, and M. Wilder and about 30 scientists participated (other pancls on stock
enhancement and offshore aquaculture were held concurrently in separate rooms).

The primary research needs are presenied here in outline form:

I A definition of “egg quality.” We all talk about the importance of quality of gametes to the
growth and survival of offspring and we are interested in the parental contribution to gamete
quality, but we do not have a standard definition of “quality.”

II. Natural spawning. The need here is for information transfer from Japanese scientists to U.S.
scientists.

M. Broodstock nutrition. Collaborative research would aid the understanding of the contribution of
nutrition of the parents to the quality of their gametes, however we define that quality.

IV. Cryopreservation of eggs. This is something that industry wants, but the panel identified it as
high-risk research because of lack of previous success in this area.

V. Selective breeding. Especially in the arcas of disease resistance and reducing problems of
inbreeding.

V1. Larval rearing. The main areas of focus should be understanding the microbial ecology of
rearing tanks and the replacement of live foods with formulated diets.
VI. Disease.

A. Investigation of the potential for spread of discases from aquacnlture faciliies 1o
natural populations.

B. Work is specifically needed on diseases of cultured abalone and flounder and on
mechanisms for better import controls on foreign seed.

0N

Research and development of new diagnostic technology.

=]

Research and development of new vaccine technology.

m

Research on disease prevention and treatment.
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VINI. Recirculation systems,

A
B.
C.

D.

Engineering of more efficient systems.
Biology and physiology of the organisms in the systems.

Nutrition of the organisms in the system, especially to reduce the ammonia and
solid waste outputs,

Economics related to A-C above.

[X.  Nutritional requirements of “new” species. We still lack detailed knowledge of the nutritional
requirements of many species that are in commercial culture,

X. Development of culture technigues for new species, especially fry production technology. The
list identified by the panel included: grouper, Seriola, tuna, true cod (Pacific), Sebastes, tautog,
sea bass, haddock, and northern species of flarfish (sole, Pacific halibut, Atlantic halibut),

While the idemtification of research needs was relatively easy for this group, the identification of strategies

and funding for collaboration was not. The UINR meetings are an excelient way for scientists from the two
countries to meet each other, but there should be more funding available on both sides for attendance at UJNR
meetings. This panel discussion was a good way for the scientists to think about, and agree on, rescarch needs

and it would make sense for the UINR Panel on Aquaculture 1o continue as a focal point for exchanges.

Flounder research is a good example of a joint research project. Interested scientists can use existing
programs for exchange (e.g., STA and ISPS post-doctoral fellowships, NSF and USDA programs, and
Fulbright exchanges), but the group felt that the existing programs were insufficient for the kind of long-term
collaboration that would be necessary to solve many of the problems identified above. New ideas and
programs, probably involving additional government funding, will be required if significant collaborative
efforts are to take place in addressing the above research priorities.



Acknowledgements

Acknowledgments

The editors would like to thank Dr. Ann Bucklin for all of her efforts in organizing and funding this
symposium; Mary Masterson, Linda MacPherson, Meriel Bunker, Jane Piuroff and Susie K. Hines
for their assistance in many ways; Rollie Bamaby for organizing the tour and social events; Deborah
Bidwell, Elizabeth Fairchild, and Nicholas King for their cheerful help during the meetings; and all

the people whose attendance made this symposium so memorable.

Credits

These proceedings were produced by the University of New Hampshire Sea Grant College Program,
which is supported by the National Sea Grant Office, National Oceanic and Atmospheric
Administration, U.S. Department of Commerce.

Sea Grant is a partnership of university, government, and industry focusing on marine research,
education and advisory service. Nationally, Sea Grant began in 1966 with the passage of the Sea
Grant Program and College Act. This national network mects the changing environmental and
cconomic needs of people in our coastal, ocean, and Great Lakes regions.

U.S. Department of Commerce
William M. Daley, Secretary

National Oceanic and Atmospheric Administration (NOAA)
D. James Baker, Under Secretary and Administrator

Oceanic and Atmospheric Research, NOAA
Elbert W, Friday, Jr. Assistant Administrator

National Sea Grant College Program, NOAA
Ronald Baird, Director

277



218 LINR Technical Report No. 26

ATTENDEES

Kumiko Adachi

National Research Institute of Fisheries Engineering
Ebidai, Hasaki

Tbaraki 314-0421, Japan

Toshio Akiyama

National Research Institnte of Agriculre
422-1, Nakatsu, Watarai

Mie 516-01, Japan

Jenmifer Allen

NOAANMFS

Narragansett Laboratory

28 Tarzwell Dr.

Narragansett, RI 02882, USA

David Alves

Department of Fisheries, Animal and Veterinary
Science

University of Rhode Island

Fisheries Center, East Farm

Kingston, RI 02881, USA

Masanori Azeta

Marinoforum 21, Shibata Building
Uchi-Kanda 2-6-3

Chiyoda, Tokyo 101, Japan

Kenneth C. Baldwin

Ocean Engineering

Jere Chase Building
University of New Hampshire
Durham, NH 03824, USA

Roland Bamaby

Marine Advisory Service
Taylor Hall

University of New Hampshire
Durham, NH (3824, USA

Fredric T. Barrows

U.5. Fish and Wildlife Service
Fish Technology Center

4050 Briger Canyon Road
Bozeman, MT 59715, USA

Bradd Baskerville-Bridges
University of Maine

5763 Rogers Hail

Orono, ME 04469, USA

Robert Bayer

University of Maine

22 Coburn Hall

Orono, ME (4469, UJSA

Brian Beal
University of Maine at Machias
Machias, ME, USA

Kenneth L. Beal

NMFS

! Blackburn Drive
Gloucester, MA (1930, USA

Gregory Beckman

Great Bay Aquafarms, Inc.
153 Gosling Rd

Portsmouth, NH 03801, USA

David Bengtson

Department of Fisheries Aquatic Veterinary
Science

University of Rhode Island

Kingston, R1 02881, USA

David Berlinsky

Building 9, 14 East Farm
University of Rhode Island
Kingston, R1 02881, USA

Deborah Bidwell

Department of Zoology
University of New Hampshire
Spaulding Hall

Durham, NH 03824, USA

Nathan G. Birnbaum
4700 River Road, Unit 148
Riverdale, MD 20737-1231, USA

Russell Borski

Box 7617

Department of Zoology

North Caroline State University
Raleigh, NC 27695, USA

Bradford D. Bounque
181 Snake Meadow Rd
Moosup, CT 06354, USA



Terence Bradley

Department of Fisherics Aquatic Veterinary Science
University of Rhode Island

Building #14 East Farm

Kingston, RI 02881, USA

Brian Braginton-Smith

The Conservation Consortium
4380 Main Street

Yarmouthport, MA 02675, USA

Lawrence ]. Buckley

University of Rhode Island
Graduate School of Oceanography
South Ferry Road

Narragansett, RI 02882, USA

Lome Brousseau
15 Industria! Boulevard
Turners Falis, MA 01376, USA

Joseph A. Brown

Ccean Sciences Center

Memorial University of Newfoundtand
St Johns, Newfoundland ALC 587
CANADA

Ann Bucklin

UNH Sea Grant Program
University of New Hampshire
Morse Hall

Durham, NH 03824, USA

Joseph Buttner
Depantment of Biology
Salem State College
Salemn, MA 01970, USA

Anthony Calabrese
NMFS Milford Lab

212 Rogers Avenue
Milford, CT 06460, USA

George Chamberlain
Ralston Purina International
Checkerboard Square 11-T
St. Louis, MO 63164, USA

R. Christopher Chambers
74 Magruder Road
NOAA/NMFS

Highlands, NJ 07732, USA

An

Harry V. Daniels

North Carolina State University
207 Research Station Road
Plymouth, NC 27962, USA

Ian Davison

5715 Cobum Hall

University of Maine

Orono, ME 04469-5715, USA

Amy R. Day
113 North Road
Brentwood, NH (3833, USA

Darrell W. Donahue
5710 Bio-Resource
Orono, ME 04469-5710, USA

Robert Dudley

201 Libby Hall
University of Maine
Orono, ME 04469, USA

Chris Duffy

Great Bay Aquafarms, Inc.
153 Gosling Rd

Portsmouth, NH 03801, USA

Stephen D. Eddy

Great Bay Aquafarms, Inc.
153 Gosling Rd

Portsmouth, NH 03801, USA

Stephen Ellis

Veterinary Med Office

RR3, Box 6888

Vassalboro, ME 04989, USA

John Ewart

University of Delaware
College of Marine Studics
Lewes, DE 199358, USA

Elizabeth Fairchild
Department of Zoology
University of New Hampshire
Spaulding Hall

Durham, NH 03824, USA

K. Fukusho

Fish Reproduction Division

National Research Institute of Aquaculture
Nansei, Nakasuhama

Mie 516-01, Japan

279



UJINR Technical Report No. 26

Hirofumi Furuita
National Research Institute of Aquacullure

Nansei
Mei 516-01, Japan

Atsushi Furukawa
Makabadai 4-26-927 Asahiku

Yokohama, Kanagawa 241, Japan

Hiroshi Fushimi

Fukuyama University

Department of Marine Biotechnalogy
Sanzo, Gakuen, Fukuyama
Hiroshima 721-0292, Japan

Jason Goldstein

New England Aquarium
Central Wharf

Boston, MA 02110, USA

Cliff Goudey

Massachusetts Institute of Technology
Building E 38-370

Cambridge, MA 02139, USA

Neil Greenberg
University of Maine

128 Hitcher Hall

Orono, ME 04469, USA

Nareg Grigorian
54 West Dane Street
Beverly, MA 01915, USA

Daniel Gruenberg
9-5-26-606 Akasaka
Mirato-ko

Tokyo 107, Japan

Heather Hamiin

202 Rogers Hall
University of Maine
Orono, ME (4469, USA

William R. Heard

National Marine Fisheries Service
Auke Bay Laboratory

113056 Gheirer Hwy

Junean, AK 99801, USA

Charles E. Helseley
1000 Pope Road, MSB 220
Honolulu, HI 96822, USA

Junya Higano

Japan Int. Rescarch Center
1-2 Ohwashi, Tsukuba
ibaraki 305-8686, Japan

Kenji Hotta

7-24-1 Narashirodai
Funabashi-shi
Chiba 27X, Japan

Hunt Howell

Department of Zoology
University of New Hampshire
Spaulding Hall

Durham, NH 03824, USA

Nakahiro Iwata

Central Research Institute of Electric Power
Industry

1646 Abiko, Abiko-Shi

Chiba 270-11, Japan

Carrolt Jones

Veterinary Diagnostic Lab
University of New Hampshire
Kendall Hall

Durham, NH 03824, LISA

Steve Jones

Jackson Estuarine Lab
University of New Hampshire
Durham, NH 03824, USA

Uday V. Joshi
4628 River Road
Bethesda, MD 20816, USA

Akio Kanazawa

Kagoshima University
4-50-20 Shimoaraxa
Kagoshima 890-0056, Fapan

Shin’ichiro Kawai

Department of Human Sciences
Keobe College, Okadayama 4-1
Nishinomiya

Hyogo 662, Japan



Shigeru Kawamata

Nationat Res. Inst. of Fisheries Engineering
Ebidai, Hasaki, Kashima

Ibaraki 314-0421, Japan

Jane Keller

U.§. Department of Commerce
904 South Morris Street
Oxford, MD 21654, USA

Kotaro Kikuchi

Central Research Institute of Electric Power
Industry

1646 Abiko, Abiko

Chiba 270-1194, Japan

Nicholas King

Department of Zoology
University of New Hampshire
Spaulding Hall

Durham, NH 03824, USA

Grace Klein-MacPhee

URI Graduate School of Oceanography
South Ferry Road

Narragansett, RI 02882, USA

Linda Kiing

University of Maine

202 Raogers Hall

Orono, ME (4469, USA

David R. Kluesener
P.O. Box 2042
Concord, NH 03301, USA

Yuichi Koshiishi

Seikaj National Fisherics Institute
49 Kokubu-machi, Nagaski-shi
Nagasaki, 850-0951, Japan

Tadahide Kurokawa

National Research Institute of Aquaculture
Nansei

Mei 516-0193, Japan

Joseph Lannutti

Office of Research —West

515 Keen Building

Florida State University
Tallahassee, FI. 32306-3016, USA

AHend 281

Thomas Lauttenbach
54 West Dane Street
Beverly, MA 01915, USA

Dale Leavitt
WHOI — Seagrant
MS #2

Woods Hole, MA 02543, USA

Ken Leber

Mote Marine Laboratory

1600 Ken Thompson Parkway
Sarasota, FL 34236, USA

Scott Lindell

Aqua Future, Inc.

15 Industrial Road

Turner Falls, MA 01376, USA

Jeff Lotz

Gulf Coast Rescarch Lab

P.O. Box 7000

Ocean Springs, MS 37566, USA

James P. McVey

National Sea Grant Program
1315 East West Highway
SSMC 3, Room 11838

Silver Spring, MD 20910, USA

Richard H. Messier

14 Boardman Hall
University of Maine
Orono, ME 04469, USA

Takeshi Murai

Seikai National Fisheries Institute
49 Kokubu-machi, Nagaski-shi
Nagasaki 850-0951, Japan

Takuma Nakasone

Naticnal Research Institute of Fisheries Engineering
Ebidai, Haski

Tharaki 314-0421, Japan

George Naedi

Great Bay Aquafarms, Inc.
153 Gosling Road
Portsmouth, NH 03801, USA



282 UJINR Technical Report No, 26

Debra Oda

Section of Fishes

900 Exposition Boulevard

Los Angeles, CA 90007, USA

Nobuyuki Ohkubo

Hokkaido National Fish. Res. Institute
116 Katsurakoi, Kushire

Hokkaido 085-0802, Japan

Yukio Ohsaka

Seikai National Fisheries Institute
49 Kokubu-machi, Nagasaki-Shi
Nagasaki 850-0931, Japan

Ichiro Qohara

National Research Institute of Aquaculture
422-1 Nakatsu, Nansei, Wataraj

Mie 516-0193, Japan

Paul Kilho Park
904 South Morris Street
Oxford, MDD 21654-9724, UUSA

Dean M. Perry

NMFS Laboratory

212 Rogers Avenue
Milford, CT 06460, USA

Gary D. Pruder

The Oceanic Institute

41-202 Kalanianaole Highway
Waimanalo, HI 96795, USA

William L. Rickards

Virginia Sea Grant College Program
170 Rugby Road

Charlottesville, VA 22903, USA

John Riley

5710 Bio-Resource Engineering
University of Maine

Orono. ME (4469-5710, USA

Fames M. Rounds

Section of Fishes

900 Exposition Boulevard

Los Angeles, CA 90007, USA

Michazg] Rust

National Marine Fisheries Service
Norihwest Fisheries Science Center
2725 Montlake Boulevard

Seattle, WA 98112 USA

Bruce Scamman
69 Portsmouth Avenue
Stratham, NH 03885, USA

Tadzhisa Seikai

Fisheries Research Station
Kyoto University
Maizuru

Kyoto 625-0086, Japan

Tonie Simmons
33 Qak Street
Old Town, ME 04468, USA

Theodore LI. Smith

South Carolina Department of Natural Resources
P.O. Box 12559

Charleston, SC 29422, USA

Robert Stickney
1716 Briarcrest
Suite 702

Bryan, TX, USA

James J. Sullivan
9500 Gilman Drive #023
LaJolla, CA 92093-0232, USA

Rob Swift

Ocean Engineering
University of New Hampshire
Jere Chase Building

Durham, NH 03824, USA

James P. Szyper

Pacific finter. Ctr. High Fech. Res.
2800 Woodlawn Dr.ive

Honolulu, HI 96822, USA

Norimasa Takagi

National Research Institute of Fisheries Engincering
Ebidai, Hasaki, Kashima,

Tharaki 314-0421, Japan

Kazufumi Takayanagi

National Research Institute of Aquaculture
Nansei

Mie 516-0193, Japan

Masura Tanaka

Division of Applied Biosciences
Graduate School of Agricuiture
Kyoto University

Kitashirakawa, Kyoto 606-01, Japan



Attendees

Timothy E. Targett
University of Deleware
Lewes, DE 19958, USA

Andrew Tate
6 Lighthouse Way
Lewes, DE 19958, USA

Tom Tsurutani

Pacific linter. Ctr. High Tech. Res.
2800 Woodlawn Drive

Honolulu, HT 96822-1843, USA

Yukio Uekita
190-25-305 Gokasyoura
Namseityo

Mei, Japan

Nagahisa Uki
Japan Sea National Institute of Fisheries Science
Suido-cho, Niigata 951, Japan

Charles W. Walker
Depantment of Zoology
University of New Hampshirc
Durham, NH 03824, USA

Stephanie Warrington
15 Industnial Blvd
Tumer Falis, MA 01376, USA

Carol Watts

1315 East West Highway
SSMC3, 2nd Floor

Silver Spring, MD 20910, USA

Don Webster

University of Maryland

P.O. Box 169

Queenstown, MD 21658, USA

Stephen Weglarz
54 West Danc Street
Beverly, MA {1915, USA

Marcy Wilder

Ministry of Agriculture, Forestry and Fisheries
1-2 Ohwashi, Tsukoba

Tharaki 305-8686, Japan

Mashahito Yokoyama

National Res, Inst. of Fisheries Science
2-12-4 Fukvura, Kanazawa-ku
Yokohama 236-8648, Japan

Wayne Zei'Lenga
116 State Street
Montpelier, VT 05602, USA

David A. Ziemann

The QOceanic Institute

41-202 Kalanianaole Highway
Waimanalo, HI 96795, USA

233



