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Evaluating Sturgeon Sex at Big Island Workshop

Determining if a personisahe or she may require some skill, but
not aclass. Thisisnot the case with sturgeon. On March 10 and 11,
Kevin Hopkins of the University of Hawaii at Hilo and Howard
Takata, aretired state extension agent, organized the “ Sturgeon
Reproduction and Rearing Workshop” to teach participants basic
techniques in handling and assessing sex and stage of maturity of
Russian sturgeon broodstock. Thiswas successfully accomplished
with the added expertise of instructor Frank Chapman from the
University of Florida, Gainesville.

The workshop was held at two locations and attended by 23
participants including educators, researchers, students, farmers,
and extension agents. The hands-on portion of the workshop was
held at Ho'owaiwai Farms and Garden just north of Hilo. The
classroom portion which focused on general sturgeon culture was
completed at the Pacific Aquaculture and Coastal Resources Center
(PACRC) at UH Hilo. Participantsworked on 26 Russian sturgeon
(Acipenser gueldenstaedti) which were being held in a1-acre pond
at the farm site in water temperatures of approximately 20-21°C.
These particular sturgeon were first imported into Hawaii in May
1995 and are owned by the Hawaiian Sturgeon and Caviar Co.
Sturgeon from this initial batch were distributed among several
sites. This specieswas chosen because it was available and is also
oneof themorewarm water tolerant of the different sturgeon species.

Externally, sturgeon males areindistinguishable from sturgeon
females. The only way to tell one from the other is by cutting the
fish open and
extracting a
sample of the
gonad tissue or
eggs - whatever
happens to be
present. This is
not always as
straightforward as
it sounds, partic-
ularly in young or
under-devel oped
fish. The stage of
females is based

Dr. Chapman identifies the sex of the
sturgeon

Weighing the sturgeon

Seining the pond

on the size and color of their eggs. It is important to note that
reproducible eggs are not the same texture as caviar eggs which
comefrom earlier stagefemales.

At the workshop, everyone had the opportunity to handle the
sturgeon and practice each step after Chapman first demonstrated
the entire procedure. Chapman truly isan expert and has performed
over 50,000 of these surgeries. Participant Brent Burkott, owner of
Hawaii Farm Fresh Seafood on Oahu said, “the hands-on experience
and having an expert right there to ask a thousand questions was
great.”
Participant LisaKing of the PACRC described the process as
surprisingly quick with little strugglefromthefish. First, thewhole
pond was seined and each fish had to be herded into a stretcher. A
small cranewas used to lift and weigh each fish. King said that two
coffin-liketanks served aswork stations. Thefish wereanesthetized,
measured, tagged and fin clipped in one tank and then moved to a
second tank for the surgery. The incision was roughly 1% inches
and the fish averaged 4 feet in length. The fish recovered in a
corral before being released back into the pond.

Theworkshop is part of Hopkin’'sresearch project Improving
Surgeon Hatchery Efficiency in Hawaii whichisfunded by CTSA
and a USDA IFAFS program project. The information gathered
during the workshop clearly showed that Russian sturgeon do
mature in Hawaii conditions. It also showed that these particular
fish are maturing in two different periods, with one group being
several months ahead of the second group.

Continued on page 7




FAST FACT

The value of Hawaii grown
aquaculture totaled $22.2
million in 2001, unchanged
from 2000.

--Hawaii Agricultural

Satistics Service
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¥« Governor Tauese Pita Fiti
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Oceanic Institute dedicates biosecure marine shrimp breeding facility

The Oceanic Institute press release - Thursday, January 9, 2003

The Oceanic Ingtitute (Ol) dedicated the Nucleus Breeding Center for Marine Shrimp, a[$2
million] biosecure and environmentally responsible research facility [funded by the USDA
and U.S. Department of Commerce]. Thefacility will play animportant rolefor the Institute
inthe development of Hawai'’i’s shrimp exporting industry and the nation’s shrimp farming
industry. Working in collaboration with the U.S. Marine Shrimp Farming Consortium, Ol
developed and continuesto produce selectively bred, Specific Pathogen Free (SPF) Pacific
white shrimp to promote the expansion of asustainable shrimp aquacultureindustry inthe
U.S. The SPF shrimp bred at the Institute are certified to be free from nine different,
principal viruses that are harmful to shrimp. Dr. Shaun M. Moss, Director of Shrimp
Technology for Ol, explained that the “biosecure production system [is designed to be]
physically isolated from the natural coastal environment. Incoming seawater isdisinfected
and recirculated through filters. The amount of seawater used is drastically reduced and
the environment is protected from the possible effects of system effluent.”

Firm sees big future in shrimp

By Sean Hao, Honolulu Advertiser - Thursday, February 6, 2003

MoanaTechnologies L L C hasbig plansfor the shrimp industry. Until recently, the‘Aiea
based company kept alow profile asit conducted research into breeding larger, healthier
shrimp. That’s changing with construction starting on five buildings worth $750,000 on its
11-acrefacility at the Natural Energy Laboratory of Hawaii Authority in Konaon the Big
Island. Officials for the privately owned company said they are spending $10 million
developing anew [specific pathogen free strain] of Asian black tiger shrimp.

Hawaii’s healthier shrimp find growing Asian market

By Terrence Sing, Pacific Business News - Friday, February 14, 2003

Hawaii’s shrimp farmers are exporting a healthier shrimp whose redeeming quality isits
disease-free status and state-certified clean bill of health. Last year, a handful of farmers
here shipped brood stock to Asiaworth an estimated $1 million. Exactly how many shrimp
and what price each sold for remain a trade secret — the state doesn’t keep up-to-date
reports. But Hawaii farmers, researchers and the state hope good science and geographic
isolation will make production of the disease-free Pacific white shrimp asustainableindustry.
“We basically are experiencing about twice the level of shipment in January and February
thanwedid last year,” said John Corbin, manager of the state Department of Agriculture’s
Aquaculture Development Program. “ That says the demand for shrimp isreally at apeak
right now.” In Asia—where shrimp is a multibillion-dollar-a-year industry that has been
ravaged by disease—Hawaii-reared disease-free Pacific white shrimp arein high demand,
Corbin said. Corbin estimates the number of shrimp farmers statewide at six or seven, a
figure supported by Ron Weidenbach, president of the Hawaii Aquaculture Association.

Canadian company plans Big Isle butterfish farm

By Craig Gima, Honolulu Star Bulletin - Sunday, February 23, 2003

In alittle more than two years, a favorite island delicacy — miso butterfish — may be
available from fresh coldwater black cod raised on an aquaculture farm in the lavafields
near Kona. A Canadian company [Unlimited Aquaculture Corp.] hasreceived approvalsto
raise black cod, also known as butterfish or sablefish, at the Natural Energy L aboratory of
Hawaii’s ocean science and technology park off Keahole Point. If therest of itsfinancing
fallsinto place, it could begin operations by early summer. Black cod thrivein waters near
Alaska and in the North Atlantic where temperatures are near freezing. But sunny Kona
has deep, cold ocean water pumped up from 2,000 feet bel ow the surfaceinto the NELHA
technology park. The water’s constant 43-degree temperature and relative purity from
contamination make it ideal for cold-water aquaculture, said Don MacQuarrie, who with
partner lan Shand is putting the sablefish research venture together.



IAC lays foundation for CTSA Year 17

The CTSA Industry Advisory Council (IAC) met on March 17" and
18" to prioritize industry problems as identified from 37 concepts
that were submitted in responseto the Call for Concepts. CTSA will
soon be sending out a Call for Pre-proposals to address the top
priority areas. Those selected to become full proposals will make
up CTSA'sYear 17 Plan of Work. CTSAisonly ableto keep tento
twelve proposals open each year. It was a difficult task to choose
between all of the concepts.

Thisyear, the IAC used a 3-step process to select the priority
areas. First, the members decided which ongoing projects should
continue. Next, they shortened the list of new concepts by
combining similar concepts and removing those that the majority
agreed to. Lastly, each | AC member chosetheir top 5 new concepts,
and the 6 concepts with the most votes became the priority areas
for Year 17. Names of submittersand all other nameswere removed
from the concepts to prevent bias.

The IAC used the following lists as suggested guidelines to
review the concepts. <&

A good concept:

e addresses a problem that existing operations/
industries have.

o will benefit an existing industry that isvery significant
to the region.
cannot be funded by other agencies.
addresses an area with no available information in
published literature.
is endorsed by a society or association.
will benefit the wholeregion.
addresses a problem that can be solved in oneto three
years timeframe.

e will create a new industry if more information is

Year 17 priority areas

Ongoing:

1 Sturgeon Culture—Year 3

2 Evaluation of Tilapia Speciesand Varietiesfor
Establishment of aTilapiaHatchery in Guam —Year 2

3. Agquaculture of Hawaiian Marine Invertebratesfor
the Marine Ornamental Trade— Year 3

4. Marine Ornamentals Culture—Year 2

5 Disease Management in Hawaiian Aquaculture —
Year 11

6. Training and Extension Support for Black Pearl
Oyster Cultureinthe U.S. Affiliated Pacific |slands

New:
7. Developing aGeneMarker for the Lyretail Traitin
Swordtails
8  By-Product Devel opment from Shrimp Waste
9. Effect of Biomass L oading on Water Quality
10. Transport Technologiesfor Greater Amberjack

11. Optimal Harvesting Strategiesfor Farmed Fish and
Shrimpin Hawaii

12. Intensive Micro-Algae Production Using a L ow-
Cost, Plate Photo-Bioreactor System

A questionable concept is one that:
e should be funded by other agencies.
e addresses a site specific problem or a problem that
appliesto anindividual farm only.

available. e addresses an unsolvable problem or problem that
o will deliver important back end benefits and be cost- cannot be solved within three years.
effective. e hasaready been done.
During thepast year, anticipates that this will become another profitable industry like
L etter from | continuedto devote  thegiant clam farmsin Majuro.
th e dl reCtor my time to ensuring Asfor thisyear, the Board of Directors and CTSA staff will be

that CTSA’'s mission
of promoting sus-
tainable and profit-
- able aquaculture be
!\ accomplished
{ E throughout our re-
gion, particularly in

the Pacific Idands. After consulting with stakeholdersin theregion
and with the Board of Directors, we determined that CTSA should
focus on the development of a regional black-lip pearl oyster
industry. The College of the Marshall Islands, with the support
from one of our grants, hired black pearl specialist Mr. Rand Dybdahl
who will be responsible for producing spat for the industry and
stabilizing the supply within two years. With the help and
cooperation of other agencies and private industries, CTSA

closely examining threeissues. We plan to develop a conflict of
interest policy to remove any perception, real or imagined, that
there are conflicts of interest throughout the process. Next, we will
work on the priority development stage to further ensure that the
IAC selects priorities that represent industry needs throughout
the region. We will standardize the list of criteria for reviewing
conceptsto makeit moreobjective. Lastly, wewill reevaluatethe
proposal recruitment and review process. The field of researchers
who respond to calls for proposals is expanding. This is a good
situation to be in, but means the system will have to be refined.
CTSA supportsthe RACs multi-institutional approach to problems.
Wewill facilitate cooperation between institutionsto solvecriticial
problemsinindustry development. Each project work group should
generate one comprehensive proposal. | look forward to making
theseimprovements and ask for your support and recommendations.

fléy—fﬁy Lee
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Talk to the Experts about Marketing of Freshwater Ornamental Fishes

Clyde S. Tamaru, John Corbin and Kathleen McGovern-Hopkins

University of Hawaii, Sea Grant Extension Service and
Hawaii State Department of Agriculture Aquaculture Development Program

This article was written as part of the work for the project, “Transitioning Hawaii’'s Freshwater Ornamental Indus-
try, Year 2" which was funded in part by the Center for Tropical and Subtropical Aquaculture under a grant from
the U.S. Department of Agriculture Cooperative State Research, Education, and Extension Service

Hawaii's ornamental fish
producers and hobbyists
soaked up valuable information
while attending the workshop
series, “Aquatic Product
Marketing for  Coastal
Communities and Talk to the
Experts about Marketing of
Freshwater Ornamental Fishes.”
The workshop series was
sponsored by two projects: 1)
the Center for Tropical and
Subtropical Aquaculture (CTSA)
supported project, “Trans-
itioning Hawaii’s Freshwater
Ornamental Fish Industry - Year 2" and 2) the USDA supported
project, “ Initiative for Future Agriculture and Food Systems.”

The workshops were held at the University of Hawaii at
Manoaand at Windward Community College from September 12-
14, 2002. CTSA, the University of Hawaii Sea Grant Extension
Service, the State of Hawaii Aquaculture Development Program,
and the Pacific Aquaculture and Coastal Resources Center at the
University of Hawaii at Hilo worked together to organize the
workshops.

The overall goal of the workshops was to introduce
marketing concepts to participants through the interactive process
of devel oping amarketing plan and the practical exerciseof examining
case studies from the aquatic product industry. Some of the
guestions discussed were: What is marketing and what does it
entail? What are the techniques and methods that one can use to
be more competitive? What are the thought and planning processes
that enable one to do so?

One wholesaler from Hawaii and one from the mainland
discussed their respective companies, what their expectationswere
as potential repeat customers, and what it took to survive as a
businessin Hawaii. In addition, Dr. C.L. Cheshire of the University
of Hawaii Pacific Business Center presented the results of a
marketing survey conducted under the auspices of the Pacific

¥
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Mark Taylor

Tropical Ornamental Fish Project. A summary of these speakers
main points forms the basis for this report.

Mark Taylor, general manager from African Northwest Pets
and Supply, provided insights on the current status of the
ornamental fish market and on his experiences with purchasing
freshwater ornamental fishes produced in Hawaii. African Northwest
isawholesale company in Seattle, Washington that has been serving
retail pet shops, garden centers, nurseries, zoos, and aguariums
since 1981. Taylor characterized the company as being a regional
wholesaler of freshwater ornamental fishes and aquarium products.
More information about the company can be obtained from its
website at www.anw.net/contact.htm.

From hisvantage point, Taylor considered the major change
inthe overall freshwater ornamental fish market to betheinclusion
of large stores like Wal-Mart. These chain stores consume
approximately 80 species characterized as the “bread and butter”
varieties and consume them in very large quantities. Taylor feels
that such chain stores are actually good for the industry as they
generate interest in the aquarium hobby and increase demand. The
independent pet shops follow with more information and specialty
items that include fishes, plants, and aquarium products.

Freshwater ornamental fish from Hawaii are being purchased
by African Northwest, and the
most notable comment was about
the excellent quality of the
swordtailscoming out of Hawaii.
This underscored an advantage
that Taylor saw for Hawaii
producers and that was the
limited disease problems he had
experienced with Hawaii-grown
fishes.

However, there are challenges
that Hawaii’s growers need to
overcome to meet expectations
and keep African Northwest as

Ron England

arepeat customer. The main challengesareto provide awider variety
of species, pay careful attention to the consistency in sizes, and



have reasonabl e expectations of prices. Clearly, if output from Hawaii
increases, African Northwest would be interested in buying more
product as it becomes available. The company does provide alist
of fishesthat it isinterested in, and one of these has recently been
made available to interested producers.

Ron England of Worldwide Aquatics has been operating
out of Hawaii as atransshipper of freshwater ornamental fish and
plants over the past 25 years. Because he has been conducting
business in Hawaii throughout his tenure, his insights were also
found to be very helpful to workshop participants. Twenty years

p
One of the first things that a person needs to do is
answer the following questions:
* Do | want to be in the business of growing fish?
» Do | want to be in the business of selling fish?
* Do | want to be in both businesses?

N

ago, it was a lucrative business to transship freshwater
ornamental fishesfrom Southeast Asiato the U.S. markets. The
volume during the boom times averaged 600 boxes per month at
a gross annual revenue of approximately $750,000 per year.
Changes in the global economy brought about dramatic changes
inthe sources of freshwater fishesfrom Southeast Asia. For example,
Singaporewasamajor producer at onetime, but currently it brokers
approximately 50% of its fishes from other countries such as
Indonesia.

A very largeissue that has affected England’s operationsis
airlinetransportation. The number of flight connectionsto Hawaii
and ultimately to the U.S. mainland has been drastically reduced to
the point that England no longer ships fish out of Hawaii. Both
England and Taylor commented on how wholesalers and
transshippers are totally dependent on the airlines, and that has
been and will remain one of the more challenging issues that face
the industry. Although there is a perception that FedEx might be
one means of aleviating that constraint, both England and Taylor
warned that it is not a cure-all. The change in flight connections
has forced England to change his inventory, and he now deals
mainly with aquatic plantsand marine ornamentals.

Dr. C.L. Cheshire began by providing some very important
pointsto consider for people who are interested in getting into the
freshwater ornamental fish industry. One of the first things that a
person needs to do is answer the following questions:

< Do | want to be in the business of growing fish?

e Do | want to be in the business of selling fish?

* Do | want to be in both businesses?

He emphasized that you need to know your own strengths,
weaknesses, likes, and dislikes as these will ultimately determine
for which activity you will be best. Every business has three tasks
(i.e., production, marketing and financing) that need to be done all
of thetime. It isvery rareto find a person who likesto do all three
things, and it isin one’s best interest to decide early on which of
the tasks one likes to do and is best at doing. This point was
echoed by the other two speakers.

Comparisons of what isinvolved if afarmer sellsdirectly to
aretailer versus selling directly to a wholesaler were provided to
shed some light on the amount of work and associated costs that
are involved in the marketing of a product. This was particularly
evident in a break down of the price structure for a fish that is
grown in Hawaii and being marketed through a consolidator/
wholesaler, Table 1, and ultimately being bought at aretail outletin
Colorado Springs. In addition, the change in the retail price when
adding 1 and 2 cents to the farm gate price is also provided to
illustrate how asmall changein pricewill amplify theultimate retail

price. This underscores the comment made by Taylor about
having reasonabl e expectations of the pricesthat
wholesalers offer asthe producer often does
not realize the associated costs that are
involved with taking their product to
being sold.
Dr. Cheshire provided
summaries of a marketing survey
conducted under the auspices of the
Pacific Tropical Ornamental Fish
Project in collaboration with
Hawaiian Marine Enterprises and
funded by the National Sea Grant
Program. A total of 221 storesin seven
western states were polled with regard
to market penetration and acceptance
of Hawalii’sfreshwater ornamental fishes.
Of the storesthat were surveyed, 26% have
bought fish from Hawaii with 60% of these
storesin Californiaand 33% in Oregon and Colorado. Hawaii’sfish
were rated as “good” by 50% of the stores, “average” by 19% and
33% did not respond to the question.

It would appear that Hawaii’'s freshwater ornamental
producers have begun to make some market penetration that can
definitely be built upon. A sound growth strategy if one decidesto
producefor aconsolidator would be for Hawaii’sgrowersto insure
a higher quality product. An increase in variety and volume will
ultimately equateto more sales, revenueand net profit (i.e., expansion
of theindustry). The major take home messagefor Hawaii’splayers
isto understand where in the freshwater ornamental fish business
they should be. &

C.L. Cheshire

Table 1. Changes in prices of an ornamental fish from the farm to the
consumer (Cheshire, 2002)

STEPS Price ($) | Price + $0.01 | Price + $0.02
Farmer 0.11 0.12 0.13
Interisland Freight 0.12 0.13 0.14
Broker/Consolidator 0.17 0.19 0.20
Domestic Freight 0.19 0.21 0.22
Trans-shipper 0.39 0.44 0.45
Freight to Denver 0.43 0.48 0.51
Denver to Wholesaler 0.88 1.00 1.05
Freight to Store in Co. Springs 0.97 1.10 1.15
Retail Price $3.95 $4.50 $4.65
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First annual CNMl tilapia cook-off

Afirst ever Tilapia Cook-Off at Saipan’sweekly Garapan Street
Market generated interest in aquaculture

among four new clients, according
to Northern Marianas College
Aquaculture Specialist
Anthony Benavente. On
August 8, 2002, tourists
and locals alike turned
out in dramatically
increased numbers to
feast on the creatively
prepared tilapia dishes.
The event successfully
showcased a variety of ways
to preparetilapialocally, and more
than 200 cookbooks were printed and
distributed to the community during the event.

Congratul ations to the winners:

1% Place: Ricardo Silvestre, Hyatt Hotel
2" Place: Evangeline Bailen, Saipan Nikko Hotel
3“Place: Sugeng Pribadi, Hyatt Hotel

SR
UPDATE

N—

Pacific Islands extension position to move to
Majuro:
When the annually based contract for extension agent
Simon Ellisended in May 2002, the Board of Directorsand
various stakehol ders reassessed the situation in the Pecific
region to determine the most effective home site for the
extension project. It was decided to move the position
from Pohnpei to Majuro with a greater focus on black
pearl culture. The College of the Marshall Ilandswill take
over as the host institution for the project. The position
was first offered to Ellis, but he respectfully declined it.
Black pearl specialist Rand Dybdahl recently filled the
position. CTSA would like to commend Ellisfor doing a
wonderful job during his five-year tenure and hopes to
maintain acollaborativerel ationship with himin his present
role as a private consultant.

Aloha and mahalo to Kai Lee:

In July 2002, CTSA Information Specialist Kai LeeAwaya
resigned to pursue another career opportunity. Despite
her busy schedule, she graciously continued to do part-
timework for the Center over aperiod of six months. The
CTSA director and staff would like to expresstheir heart-
felt gratitude to Awaya for her dedication and exemplary
service. CTSA also welcomes Debra Sasaki, who joined
the Center staff on February 6, 2003.

CTSA publications staff to join CTAHR:

The CTSA Publications Specialist position (formerly
known as | nformation Specialist) ishow administered by
the University of Hawaii. The specialist is temporarily
stationed at the CTSA administrative center located at the
Oceanic Institute. The move into the College of Tropical
Agriculture and Human Resources (CTAHR) Publications
and Information Officewill likely take place by thissummer.
It isanticipated that the new location at CTAHR will offer
access to more resources and better technical assistance.

First trip to Micronesia and the Marshall Islands
for CSREES/USDA'’s Dr. Gary Jensen:
CSREES/USDA National Aquaculture Program L eader
Gary Jensen and CTSA director Cheng-Sheng Leevisited
Pohnpei and Majuro from March 19-26, 2003. It was
Jensen’sfirst trip to the islands. On Pohnpei, Jensen was
finally able to see, instead of read about, the progress of
the black pearl oyster growout demonstration sites at
Parem Farm No. 1 and 2. In Majuro, L ee and Jensen met
with stakeholdersto discussthe black pearl oyster hatchery
situation. Representativesfrom the College of the Marshall
Islands, Marshall Island Marine Resource Authority, and
Robert Reimers Enterprises discussed the role of the
newly-hired extension agent who was also present at the
meeting. All parties sought to define and carry out all
necessary measures to restore hatchery operations.

Photos courtesy of Anthony Benavente




Sturgeon Cont d ompage:

some of the femalefish will be ready in two to three months, but it
is not known if the males will be ready at the same time. Thereis
also a question about the viability of the eggs.

Hopkins hopes the results of
thisongoing research will givelocal
farmers more options. Sturgeon are
prized for their meat and caviar.
Although growout to produce a
meat product takes at least two years
and growout for caviar production
takesaminimum of four to six years,
it has the potential of being a
lucrative business. Hopkins has
enlisted eight farms to collect data
for this project. Six of these farms
will receive standardized systemsin
which to rear the sturgeon.

iy

There is no guarantee that researchers will be able to spawn
thefishintimefor thefirst trials. Asdiscovered during theworkshop,

ng the sturgeon

Sac fry will probably haveto beflowninfromthe
mainland in order to start the experimentsat each
test site at the sametime. Thework is still in the
early stages and thereisalot to belearned about
culturing sturgeonin atropical climate. Hopkins
said that the whol e sturgeon culturing movement
in Hawaii is an extremely collaborative effort
between the private sector, state extension
agents, researchersand ingtitutionsin Hawaii and
Russia, and organizationslike CTSA.

If you are interested in attending
aquaculture workshops, please visit the Pacific
Aquaculture and Coastal Resources Center
website at www.uhh.hawaii.edu/~pacrc/
aquatech.html or contact LisaKing by telephone at (808) 933-0706
or email at volcanolisa@hotmail.com. €&

For more information please
contact Dean Toda at:
587-0030
aquacult@aloha.com

Hawaii Aquaculture

Conference

UNIVERSITY OF THE VIRGIN ISLANDS

w® _ Aquaponics and
9\«3“ Tilapia Aquaculture
Short Course

June 22-28, 2003
St. Croix, U.S. Virgin Islands

Participants will be introduced to a variety of system
designs that maintain water quality by various solids
removal techniques and by hydroponic plant culture
(aquaponics), a suspended growth process (greenwater
tank culture) or fixed-film nitrification. Fish production
instruction will be conducted using both Nile tilapia
(Oreochromis niloticus) and red tilapia.

Dr. James E. Rakocy
University of the Virgin Islands
Agriculture Experiment Station

RR 2 Box 10,000
Kingshill, VI 00850
Phone: (340) 692-4020
Email: jrakocy@uvi.edu

http://rps.uvi.edu/AES/Aquaculture/UVIShortCourse.html

Shrimp Pathology
Short Course

The University of

ARIZONA /8

E]

§

Disease Diagnosis
& Control inMarine
Shrimp Culture

June 9-20, 2003
Tucson, Arizona

The course will consist of comprehensive lectures and
practical laboratory training on the current methods used
to diagnose, prevent, and treat the principal diseases of
cultured penaeid shrimp.

Wanda McCormack

The University of Arizona

Department of Veterinary Science and Microbiology

Veterinary Science / Microbiology Building, Room 202

Tucson, Arizona 85721

Phone: (520) 621-8417, (520) 621-4438

Fax: (520) 621-4899

Email: wem@u.arizona.edu

Website: http://microvet.arizona.edu/research/aquapath/
shortcou.htm




The Center for Tropical and Subtropical Aquaculture (CTSA) is
one of fiveregional aguaculture centersin the United States estab-

lished by Congress in 1986 to support re-
search, devel opment, demonstration and ex-
tension education to enhance viable and
profitable U.S. aquaculture. Funded by an
annual grant from the U.S. Department of
Agriculture’s Cooperative State Research,
Education and Extension Service (USDA/
CSREEYS), the centers integrate individual
and institutional expertise and resources in
support of commercial aquaculture devel-
opment.

CTSA currently assists aquaculture de-
velopment in the region that includes Ha-
waii and the U.S. Affiliated Pacific I1slands
(American Samoa, Commonwealth of the
Northern Marianalslands, Federated States
of Micronesia, Guam, Republic of Belau
[Palau] and the Republic of the Marshall
Islands.)

Initsfifteen years of operation, CTSA hasdistributed over $7
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God Bless Our
Troops

million to fund more than 161 projects addressing a variety of
national aquaculture priorities.

Each year, the Center works closely
with industry representativesto identify pri-
orities that reflect the needs of the aquacul-
ture industry. After consultation with ap-
propriate technical experts, CTSA responds
with aprogram of directed research with ob-
jectives that focus on these industry priori-
ties. A Board of Directorsisresponsiblefor
overseeing the programmatic functions of
CTSA. Resultsof CTSA projectsaredissemi-
nated through its print publications, hands-
on training workshops, and Web site.

CTSA isjointly administered by The
Oceanic Institute and the University of Ha-
waii andislocated at The Oceanic Institute's
Makapu‘ u Point site on the island of Oahu
inHawai'i.

For further information, contact Cheng-

Sheng Lee, Ph.D., Director, by phone (808-259-3107), fax (808-

259-8395) or email at cslee@oceanicinstitute.org.
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