
How has the SPF shrimp industry evolved over the last two years?
What is driving that change?
The SPF shrimp industry continues to grow as the culture of
L. vannamei expands throughout Asia.

How critical to your business is the license to export shrimp
broodstock to Thailand? Are you still one of only three companies
in the world to have such a license? 
Thailand is one of several countries to which our products are
shipped. I believe that there are four companies with licenses to
ship shrimp broodstock to Thailand.

You travel a lot, especially to Asia. You also host
international executives at your Big Island

facility. Why?
Since we are selling live animals,
many companies want to visit our
facility before purchasing.
Hosting on site visits in an
important part of our marketing
strategy.

How important is relationship
building? Are you selling consulting
services along with your products?
Relationships are very important, and we
work hard to build and maintain long-term

relationships with our customers. We do provide consulting and
technical services also.

Is the overall shrimp business in Hawaii and the United States
ever going to decrease the trade deficit with foreign imports of
the nation’s most popular seafood product?
Exports of shrimp broodstock from Hawaii will only make a small
dent in the overall trade deficit.

Let’s turn it around: Will Asian producers ever compete with Hawaii
and U.S. producers on the high-quality, SPF broodstock front?
Hard to say.
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Goldstein Continues Kona Bay’s Ambitious Growth
Kona Bay Marine Resources claims to be the top producer of specific
pathogen free (SFP) Pacific white shrimp (Litopenaeus vannamei)
broodstock worldwide. Based at Keahole Point at the Natural Energy
Lab of Hawaii Authority (NELHA) technology park, the firm sells shrimp
broodstock, hard clam seed, and custom bivalve seed to commercial
hatcheries in Asia, Latin America, and the United States.

The 10-year-old company had a big year in 2004, garnering a
rare license to export shrimp broodstock to Thailand — the largest
exporter of food shrimp in the world — and winning the Governor’s
Exporter of the Year Award. To meet increased demand that year,
the company expanded its production capacity by 50 percent.

How’s business today? To find out, editor
Kathryn Dennis interviewed CEO Brian Goldstein,
who travels so frequently and widely that the
following exchange took place via email instead of
face to face. Read on to learn about his grand ambition
for Kona Bay.

Regional Notes: How has business been for Kona
Bay Marine Resources in the last two years?
Brian Goldstein: Business is very strong. We are
currently expanding our production capacity and expect
to double sales in the coming year.

Care to put a number to that growth?
We are growing 30 percent to 50 percent per year.

What challenges to growth are you facing?
Our biggest challenge is filling our growing personnel needs.

Kona Bay has been looking for hatchery managers: one shrimp, one
bivalve. Does a Hawaii location help or hurt in talent recruitment?
We’ve filled the bivalve hatchery manager position and continue
to look for a shrimp hatchery manager. There is no shortage of
people who want to live here in Hawaii. The challenge is finding
people that are qualified and have a good chance of “sticking.”

What do you look for as indicators that people will stick?
We look for people who have family or connections to Hawaii.

Photos courtesy of Kona Bay
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Kona Blue seeks second location
By Carolyn Lucas, West Hawaii Today, May 6, 2006

Kona Blue Water Farms LLC wants a second deep sea fish farm location, claiming the
additional acreage would reduce pressure on natural fisheries via more economically efficient
and environmentally sound means to feed the public’s increasing appetite for fish.

The company is seeking public input regarding a second farm. However, it has yet to
determine a location or the style of cages. To comment, contact Kona Blue co-founder Neil
Sims at 331-1188 or neil@kon-blue.com.

Previous aquaculture ventures have raised environmental concerns. Community
concerns about the presence of sharks have also been voiced. A 16-foot tiger shark was
killed in November when it exhibited aggressive behavior toward a Kona Blue employee
diving near the company cages.

During the first six months of operation, Sims said, Kona Blue had one shark sighting
and a slaying of last resort. He attributed the tiger shark’s attraction to the dead fish at the
bottom of the cage. At the time, Kona Blue was experiencing high fish mortalities, and
strong currents prevented employees from cleaning the cages.

“I’m a marine biologist and that was the hardest thing I ever had to do,” Sims said during
a recent West Hawaii Fisheries Council meeting. “Killing that shark broke my heart.”

Following the incident, Kona Blue worked with the state Department of Land and
Natural Resources and the Hawaiian Islands Humpback Whale National Marine Sanctuary
to develop a shark management policy.

“We knew we had to find a better way,” Sims said. “There have always been sharks in
Honokohau Harbor, off Keahole Point, and everywhere else in the ocean. The cages do
not attract or repel marine animals like sharks, whales, dolphins, or monk seals.”

The state Division of Aquatic Resources plans to require a shark management policy
in the permit for any future offshore fish farms.

Disaster loans available
By Ford Gunter, The Garden Island, May 3, 2006

The U.S. Department of Agriculture Farm Services Agency is handling disaster relief
loans of up to $500,000 for farmers, ranchers, and aquaculture operators.

Yesterday afternoon President Bush signed a disaster declaration for Hawaii, which should
open the door to an influx of federal disaster-relief funds for businesses with damage resulting
from last spring’s severe storms, flooding, landslides, and mudslides. A significant percentage
of those funds could wind up on Kauai, which took the brunt of the damage.

Oceanic Institute seeks funding for research feed mill
By Staff, The Honolulu Advertiser, April 25, 2006

The Oceanic Institute is seeking a $4 million grant from the state as part of its effort to
build a research feed mill on the Big Island.

Research done at the facility would help farmers produce feeds more cost effectively
for the livestock, poultry, and aquaculture industries. Feed costs often constitute the
largest single expense for those industries in Hawaii.

The funding sought by the Institute would be added to $3.7 million already raised for
the proposed research feed mill in Hilo.

Some of the research done at the facility would look at ways to make use of existing
agricultural waste products from the sugar cane, pineapple, and macadamia nut industries.

“The lack of low-cost feeds is a severe impediment to profitability in both the livestock
and aquaculture industries here in Hawaii,” said Kevin Hopkins, Ph.D., professor and
Interim Director of the Pacific Aquaculture and Coastal Resources Center at the University
of Hawaii at Hilo. “Our mechanism to reduce feed costs is to utilize local agricultural
products and byproducts within our feeds.”
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As summer begins, I’m pleased to report
that project development for CTSA’s Year
20 Plan of Work is in full swing. On June 26,
we expect to receive 11 full proposals in
response to requests that we sent to
principal investigators at the end of April.

An important part of the process is the
advice we get from our Industry Advisory
Council and Technical Committee. So, I
thank those groups for their contribution.
I also want to highlight that this year’s high
participation rate in the review of pre-
proposals hit an all-time record.

To help ensure that project goals and
results match industry needs, we are re-
emphasizing a key step in developing projects:
stakeholders’ meetings. At these gatherings,
the aquaculture industry in CTSA’s region has
the greatest opportunity to provide in-depth
input into project objectives, approach, and
methodology. (For more information about our
Year 20 RFP and the stakeholders’ meetings,
please see Page 3).

Letter from
the director
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Angelfish Culture Advances

CTSA has requested 11 full proposals due on June 26 (See the
list below). This year could turn out to be our most competitive
ever. The funding that the USDA plans to provide for CTSA’s Year
20 cycle will not be enough to cover all 11 budgets, so not all of the
proposals will become part of our Year 20 Plan of Work.
• Developing Hawaiian Bivalve Species for Culture to Position
Hawaii as a Supplier of Edible Shellfish Products
• Improving Pearl Quality by Grafting Technologies and Husbandry
Methods for Hatchery-based Black Pearl Industry Development in
the State of Pohnpei, the Federated States of Micronesia
• Development of a Black Pearl Culture Industry in the RMI —
Addressing Critical Hatchery and Nursery Bottlenecks
• Shrimp Production Demonstration Project and Aquaculture
Training for Industry Stakeholders of the Commonwealth of the
Northern Marianas Islands and Guam
• Disease Management in Pacific Aquaculture
• Kahala Broodstock Management

UPDATE: YEAR 20
• Yellow Tang Aquaculture Development: Egg Supply and First
Feeding
• Artificially Propagating the Feather-Duster Worm,
Sabellastarte spectabilis, for the Marine Ornamental Trade
• Improving Outputs in the Commercial-scale Production of
Swordtails in Hawaii
• Reproduction and Larviculture of the Cleaner Shrimp, Lysmata
amboinensis
• Strategic Planning for Aquaculture in Guam (recommended
by the board of directors)

These titles will look familiar to members of our Industry
Advisory Council and Technical Committee, who reviewed 31 pre-
proposals. Recommendations from both groups formed the basis
for the selection of the above projects, where each proposal
receiving 50 percent of the vote made it to our list.

Industry stakeholders’ meetings reinforce the importance
of leveraging industry input early in the proposal development
process. The first three stakeholders meetings occurred May 25,
and we plan to hold more in early June (See our Web site).

Oceanic Institute’s finfish department knows first hand how tough the
culture of difficult-to-rear coral reef fish can be. Phase II of the CTSA-
supported “Marine Ornamentals” project suffered a slow start in 2004,
but the team avoided a total flame out. Research on flame angelfish
(centropyge loriculus) has been gaining momentum ever since a change
in water source in February 2005 lifted many obstacles.

“The change to ocean water fixed our fertility problem. Our
egg fertility levels are better than we’ve ever had before,” said
Charles Laidley, Ph.D., director of the finfish department at the
Oceanic Institute (OI) and the principal investigator on the project,
at an industry stakeholders’ meeting on May 25. “We’ve also done
some great work recently in nutrition.”

These achievements follow breakthroughs made in Phase I. “We
have developed year-round spawning stocks of flame angelfish,”
Laidley boasted at a seminar held at OI on April 5, noting that most
traded species can’t be cultured. Phase I also saw the first-ever captive
spawning of yellow tang (zebrasoma flavescens) stocks and the first-
ever rearing of small numbers of flame angelfish larvae to market size.

At the recent seminar, the third one held since the project began
in 1999, Laidley discussed broodstock maturation of flame angelfish
and two other marine ornamentals: Potter’s angelfish (centropyge
potteri) and yellow tang. Researchers explained that they have observed
relationships between egg production and tank size, between spawning
and effective tank cleaning, and between egg quality and diet.

Because spawning in Potter’s angelfish appears seasonal, work
on this fish centers on determining the optimal spawning photoperiod.
Research on the yellow tang, which exhibits a lunar pattern in spawning,
concentrates on how captivity affects egg fertility.

The team has so far seen egg fertilization rates of less than 1% for
the yellow tang — only dozens to hundreds of fertile eggs, numbers

too few to work with, research associate Chad Callan told stakeholders.
“We are currently recruiting new stocks, particularly large males, to
determine if a lack of functional males is a primary problem,” he said.

As for flame angelfish research, the project presently has 15 of
18 mated pairs spawning regularly. This broodstock produces on
average a combined total of 5,000 viable eggs per day, and some
days they may produce up to 12,000, said Callan.

The finfish department last year began measuring egg viability in
addition to fertility and total egg production, as many fertilized eggs

had been arresting during embryonic development. The production of
viable eggs has dramatically increased (See above).

With the switch from OI’s saltwater wells to sterilized ocean
water taken from the Makai Pier, improved quarantine and
broodstock holding systems, and increased egg production, flame
angelfish research today focuses on first feeding and early larval
rearing stages for the delicate species.

“We are currently investigating a few key environmental factors
that affect early larval survival in the hatchery and are developing
culture methods that will allow us to increase the scale of our
production,” said Callan. As the team refines and scales up its
methods, the hope is to eventually get enough late larval flame
angelfish to begin work on weaning protocols for juveniles.
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Limu after harvest: maintaining the quality and
extending the shelf life of seaweed species

(Gracileria spp.) popular in Hawaii
Robert E. Paull and Nancy Jung Chen

Tropical Plant and Soil Sciences, College of Tropical Agriculture and Human Resources
University of Hawaii at Manoa

This article was written as part of the work for the multi-year project titled “Post-harvest Handling and Storage of Limu, Years
1 and 2,” which the Center for Tropical and Subtropical Aquaculture has funded under a grant from the U.S. Department of
Agriculture Cooperative State Research, Education, and Extension Service.

The average shelf life of limu is four days. See the discoloration in the limu
(at the right of the photo below) after six days of storage at 17oC.
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People in Hawaii love their limu. A type of red algae, limu (Gracilaria
spp.) is used in Hawaii as a fresh food. Nowhere in the Pacific has
seaweed been utilized as extensively as in Hawaii (Abbott 1996).
The export of fresh seaweed grown in Hawaii, meanwhile, has strong
prospects for expansion, as markets for limu already exist in North
America. Yet, limu’s useful post-harvest life lasts only about four
days after arrival at Honolulu wholesalers. If post-harvest life is
the period from harvest to consumption, then the useful post-
harvest life or shelf life is the time from wholesale arrival to the time
when appearance and other changes make it unmarketable.

After four days, the first symptoms of quality loss — general
wilting and the thalli turning a pinkish color — begin to show. Next
comes an unpleasant odor, and later a slimy appearance develops.
This short period severely limits potential for marketing and shipping
to the U.S. mainland and Canada, where concentrations of Asians,
Hawaiians, and Pacific Islanders exist. These areas include
Vancouver, Seattle, Los Angeles, Oakland, San Francisco, Salt Lake
City, and Dallas. Thus, in our CTSA-funded project titled “Post-
harvest Handling and Storage of Limu,” we have focused on
extending life and maintaining quality.

Limu research has focused on taxonomic studies, selection of
species for agar yield and quality, cultural management, production
systems, and plant nutrition. Except for some initial post-harvest
experiments in 1988, a search of databases shows no reports on the
post-harvest handling and storage of fresh limu or other seaweeds.
The objectives of our project, then, are to determine (1) whether or not
various post-harvest dips in calcium-nitrogen solutions can assist in
quality maintenance, (2) the optimum storage temperature and maximum
storage duration, (3) if modified atmosphere packaging can maintain
quality and extend post-harvest life, and (4) whether or not post-harvest
treatments can minimize epiphytic growth.

We use electrolyte leakage, ion uptake, carbohydrate and
pigment levels, and respiration rate in our laboratory to monitor
post-harvest physiological changes and gather clues as to the

causes of quality loss and the effects of applied post-harvest
handling protocols. The overall goal is to provide growers, shippers,
and wholesalers with recommendations about optimum handling
practices for maintaining the quality and market life of limu.

Before we describe our research findings, let’s first review how
limu is used as a fresh food and what species are most popular. Weekly
demand in Hawaii for this species exceeds an estimated 2,500 pounds,
and consumption increases during holidays, graduation, and major
sports events. An ingredient in several dishes, limu is commonly mixed
with raw fish to create many varieties of “poke” (Fortner 1978). The
main ingredients of poke are cubed fish, limu, green onion, “inamona”
or kukui nut relish, and chili pepper. Also, off-grade and fruiting plants
can be processed into salsa and Japanese-style pickles.

Of the 63 seaweeds in Hawaii thought to be edible, seven can be
found in fish markets. Of the nine species of Gracilaria found in
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Hawaii, six are used commercially or collected for home consumption.
These species include Gracilaria lemaneiformis, G. tikvahiae, G.
salicornia, G. coronopifolia, and G. parvispora. Gracilaria
coronopifolia is known locally as “limu manuea,” while Gracilaria
parvispora is known in Hawaii by its Japanese name “ogo.”

To distinguish it from other introduced ogo species, Gracilaria
parvispora is called “long ogo.” Long ogo is the most sought
after and formerly the most important edible seaweed on Hawaii’s
reefs (Fortner 1978). Due to over-harvesting in recent years, it has
not been widely available, except from commercial production on
the Hawaiian island of Molokai. Limu grown on Molokai has a
dark, reddish-green color, a crunchy texture,
a long length, and a slight salty smell.
Gracilaria tikvahiae, also known as ogo,
was introduced from Florida since it has
better cold tolerance than G. parvispora. G.
tikvahiae has replaced G. parvispora in
some markets, although it lacks the
characteristics of a dark red color and a
crunchy texture found in G. parvispora.

Post-harvest Changes in Quality
At room temperature, limu maintains its

fresh harvest appearance for about three
days. After that initial period of post-harvest
life, the seaweed starts to change from
brown to a pinkish and then to a purplish
color, changes that begin from the tip of a
thallus. On the fifth day, the limu color is
pink and unappealing, a state regarded as
unacceptable for sale. Notably, within the
same cluster, the rate of color change on thalli tips varies widely.

As for using cool temperatures to maintain quality, at least one
limu species has not responded well. G. salicornia is sensitive to
chilling, responding poorly to storage at temperatures less than 10oC
(50oF). When stored overnight at 2oC (35.6oF) for our testing, the thalli
became limp and entirely pinkish-red. At 10OC, the color change
occurred in two days, and by the fourth day, more than 90% of the
limu was either pink or red. We saw similar rates of color change when
we stored limu at temperatures of 15oC (59oF) and 20oC (See Figure 1).

Phycobilin is the major red pigment in red algae. In our research,
at storage temperatures higher than 15oC, the phycobilin content
remained steady for the first four days. At lower storage
temperatures, the phycobilin content declined. This decline in
phycobilin was closely related to the rise of the color ‘b’ value
when measured with a Minolta Chromameter.

In our most promising finding so far, tests have shown that light
exposure affects limu appearance. Exposing limu to light increases the
rate at which a pink color emerges when limu is held at 21oC (70oF) but
not when it’s held at 16oC (61oF) (See Figure 2). In our testing, limu
tissues stored in the dark at 21oC had a better overall appearance and
higher colorimeter value than when stored in the light. Green light was
not beneficial for maintaining limu quality during storage, even though
other research has reported that limu grow well under this light
(Friedlander et al. 1993).

For this project, we have recorded both ethylene production,
which is involved in aging, and respiration rate, which measures how

rapidly a fresh commodity uses its available storage reserves. We have
measured both variables in limu when stored with and without light at
two temperatures. The respiration rate increased in limu regardless of
whether we stored it with light or not. Still, light seemed to stimulate the
respiration rate in limu stored at 16oC (61oF) but had no effect at higher
temperatures. Measurable ethylene production occurred in all samples
and the amount varied over the storage period. No relationship was
found between ethylene production and respiration rate either with or
without light. Ethylene production also did not appear to be related to
any of the measured physiological changes. Light seemed to have a
positive effect on respiration at low temperature and on ethylene

production at higher temperatures. The role of ethylene on limu post-
harvest life is unknown.

As a measurement for cell membrane integrity, we have used
electrolyte leakage. In our tests, limu thalli started to lose membrane
integrity two days after harvest, and the rate of increase in leakage was
especially high when stored at 10oC (50oF) and 12.5oC (54.5oF). Limu
stored at 20oC (68oF) had a lower rate of electrolyte leakage than limu
stored at the previously mentioned low temperatures. The results of
these electrolyte leakage studies indicate that 15oC (59oF) is the optimal
storage temperature. At this temperature, the electrolyte leakage in our
work remained low for the first four days then increased to 90% over
the following two days. The rapid increase in electrolyte leakage and
color change seen after four days in limu stored at 15oC indicates the
occurrence of drastic physiological changes.

Protein loss has occurred under all storage conditions. Low
temperature storage has little effect on thalli protein content, as our
tests have shown only slight changes. Temperature and light do
not delay protein loss. At the end of each storage period in our
testing, the limu had a 50% reduction in protein content.

How does storage affect firmness? When we used a texture
analyzer to measure limu thallus firmness, results were inconclusive.
The analyzer measures compression force to break the tissue, and the
force is influenced by thallus thickness. Firmness declined with storage,
but the decrease was not significantly different across tested storage
protocols. By the end of each storage period, most thalli had become
limp. When we measured the firmness of the remaining untested and

Figure 1 Figure 2

Figure 1. The effect of storage temperature on the loss of the limu pigment phycobilin. Limu stored
at 15oC (59oF) retain pigment level for the longest period before declining. Figure 2. The effect of
light and dark, and storage temperature on Minolta Chromameter “b” color value change.
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Figure 3. Note how the nitrogen, nitrate, and
calcium content correlates with discoloration
in limu stored at 17oC for six days in the dark.
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Figure 4. Effect of heat treatments: Limu treated
at 42oC for five minutes showed the slowest
(A) loss of appearance (where 5 represents
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AquaTips continued from Page 5

intact thalli, the reading was not representative of initial population.
This extremely large standard deviation indicates that a large variation
has occurred in limu sample firmness.

Post-harvest Life: Extending It
Wide differences exist in the post-harvest life of limu. Among

our test groups, the shortest market life was three days and the
longest was nine days — with an average
shelf life of four days. The cause of this
variation is unknown. One hypothesis is
that fertilization before harvest is the
major factor.

We analyzed samples of limu for
nitrogen, nitrate, and calcium content at
the end of each storage period. We found
no correlation between the weight of the
thalli and the percent of discoloration
after six days storage at 17oC (62.6oF).

Pink discoloration, meanwhile,
correlated negatively with the nitrogen and
nitrate content and positively with the
calcium content in thalli. After six days of
storage, the higher the calcium content in
the thalli, the higher the discoloration
severity. In general, thalli with less
discoloration had higher nitrogen and
nitrate contents (See Figure 3). Loading the
limu pre-harvest with nitrogen could
possibly extend shelf life. Yet, we saw no
shelf life improvement in tests where we
dipped limu in seawater with nitrate ions at
1 ppm and 10 ppm for 60 minutes and then
stored it at 17oC. Also, post-harvest calcium
and nitrogen dips did not improve firmness.

Lowering the moisture content of
the storage container has caused
dehydration, limu discoloration, and
cellular leakage in limu. In contrast, we
have extended shelf life by lowering the
air content of storage bags, vacuuming
them down to 50% and 80% air content.
Not surprisingly, then, in our work,
containers and wraps with high gas
exchange rates were the least effective
in extending limu shelf life. Among all
plastic membranes tested, the thicker the
plastic membrane, the slower the

occurrence of discoloration. We have maintained limu in a viable
state for more than a month with no discoloration by fully immersing
it in seawater and keeping it in the dark. In contrast, thalli that has
not been immersed in seawater has discolored after two weeks of
storage.

Microbial Levels
On the limu used for our research, we found microbial epiphytes,

obligate halophytes that only grow in the presence of salt. The
initial microbial population that we found on our limu varied from

3,000 to 28,000, and the number was not
related to shelf life. High concentrations of
chlorine did not reduce microbial counts but
did increase the rate of discoloration. When
stored at 17oC (62.6oF), the microbial count
measured in colony forming units (CFU)
increased rapidly from thousands to millions
in a few days. Chlorine had a significant
adverse effect on the post-harvest quality
of limu, especially at 50 ppm where the limu
discolored after one day of storage.

Hot Water Treatment
Treating limu for five minutes at 42oC

(107.6oF) in seawater, cooling it in seawater,
then storing it at 17oC, resulted in retention
of thalli branching and delay of
discoloration. Non-heat-treated limu had an
acceptable appearance for six days;
however, the thalli broke into small pieces
and no branching structure remained. A
delay in discoloration following heat
treatment was indicated by an increase in
Minolta Chromameter “b” values (See
Figure 4). A rapid increase in Chromameter
“b” values indicated rapid limu discoloration.
Limu heated to 42oC for five minutes had
the longest shelf life in our water treatment
tests: eight days. Treating limu at 42oC for
30 minutes had no effect, and the shelf life
was as short as the control.

More moderate heat treatments of five
minutes at 38oC (100.4oF) did help retain
appearance, delay deterioration, and extend
shelf life when stored at 17oC (62.6oF). This
result suggests that the variation in limu
shelf life that we previously observed could
have been a result of heat exposure during
the growing conditions just prior to harvest.

Conclusion
Holding limu in seawater in the dark

extends shelf life greatly. Limu has lasted as
long as two to three weeks under such
conditions. In comparison, packaged limu
not held in seawater at a temperature range
from 15oC (59oF) to 17oC (62.6oF) has
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maintained its appearance, but its overall post-harvest shelf life
has been less than seven days. Post-harvest dips of two and 60
minutes in calcium, ammonium, and nitrate similarly have not
extended shelf life. Finally, treating limu with hot seawater at 42oC
(107.6oF) for five minutes has been beneficial in maintaining limu
appearance and extending post-harvest life.

Through our current testing, we hope to determine the
temperature ranges and water storage times that maximize the effects
of a hot water treatment. We think it is also possible that heating
can facilitate the effectiveness of calcium application after harvest.
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American Samoa has a new extension agent. John Gonzales, hired
by the University of Hawaii Sea Grant College Program, is due to
arrive in Pago Pago on June 1. “I feel as if everything I have done
was to prepare me for this position,” he told me in late May.

Gonzales earned a master’s in aquaculture management from
the University of Miami’s Rosenstiel School of Marine and
Atmospheric Science and a master’s in fish nutrition from Purdue
University, where he explored the potential for raising tilapia in
bio-regenerative life support systems for NASA space missions.

If space research sounds a long way from South Pacific fish
farming, Gonzales says he’s familiar with island lifestyles and
developing communities, having worked in St. Croix, U.S. Virgin
Islands, as well as Costa Rica and Panama. “This position is fitting
for me, as the main focus is promoting sustainable aquaculture in
a society that believes in the extended family ideal, gives higher
value to the environment, and where simplicity is better,” he says.

His experience with tilapia should prove useful. Sunfish (or
tilapia) farming is a top area for American Samoa’s nascent
aquaculture industry. Local production of tilapia has yet to fill
consumer demand, and two container loads a month are imported,
yet commercial expansion is beginning. Local farmer Alosina
To’omalai has received a Veterans Affairs grant to start the second
phase of farm operations, confirms Darren Okimoto, Ph.D., who
previously held the extension agent position in American Samoa
and will introduce Gonzales to stakeholders in early June.

Tilapia is not the only promising species. In fact, we hope
to provide a full update on aquaculture in American Samoa in
an upcoming issue. You’ll learn about coral farming efforts
and a giant clam hatchery that’s just being established.

And now for an update on the Hawaii Innovation Partnership:
HB 2181 did not pass in the Senate Ways and Means Committee
despite support in the House. The intent of the bill was to set up
a $100 million fund to provide grants and business and marketing
assistance to companies that would create “innovation industries”
that pay a living wage. —KD          L

Brian Goldstein, CEO of Kona
Bay Marine Resources

Kona Bay from Page 1

Angelfish from Page 3

What is your vision for the future of aquaculture in Hawaii?
What can industry members leverage as an advantage in a
competitive global industry?
Aquaculture in Hawaii can continue to grow as it leverages the
unique benefits of being located in the most geographically isolated
set of islands in the world. The image and brand of Hawaii as a
pristine environment
is key to this growth.

What aquaculture
area  would you like
to see investigated?
New lines of SPF
shrimp need to be
developed.

What line would
you like to see
developed first?
New family lines of
white shrimp.

Where do you think
your business will
be in five years?
How will you and
your staff get the company there?
We expect to be the largest
aquaculture company in the state of Hawaii. We plan to get there
through aggressive growth.

That’s an exciting statement. How far off is this goal? What steps
are you taking to achieve this aggressive growth?
I’m not ready to comment more than I already have. L

Parallel to broodstock maturation research, the finfish department
is working with the copepod species Parvocalanus sp., Laidley
explained at the seminar: “Copepod research is focused on identifying
appropriate biotic and abiotic conditions for culture, developing
production strategies, and attempting to scale up algae and copepod
production to support small-scale larviculture research.”

Year 2 of Phase II began early this year, and one of the most
promising outcomes so far involves nutrition. Initial indications
from a diet experiment has shown that omega-3 highly unsaturated
fatty acids (HUFA) levels affect spawning rates and egg quality,
stated Callan at the stakeholders’ meeting.

The department is also evaluating the Hawaiian flame wrasse
(cirrhilabrus jordani) as a candidate to add to the project’s current
lineup of cultured species. “We have recruited several groups of
these fish and are currently quarantining them and conditioning
them for spawning,” Callan said.  —Erin Kochi  L
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The Center for Tropical and Subtropical
Aquaculture (CTSA) is one of five

regional aquaculture centers in the United
States established by Congress in 1986 to
support research, development, demonstra-
tion, and extension 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/CSREES), the centers inte-
grate individual and institutional expertise
and resources in support of commercial
aquaculture development.

CTSA currently assists aquaculture
development in the region that includes
Hawaii and the U.S.-affiliated Pacific Islands
(American Samoa, Commonwealth of the
Northern Mariana Islands, Federated States
of Micronesia, Guam, Republic of Palau, and
Republic of the Marshall Islands).

In its 18 years of operation, CTSA has
distributed more than $9 million to fund more

than 185 projects addressing a variety of
national aquaculture priorities.

 Each year, the Center works closely with
industry representatives to identify priorities
that reflect the needs of the aquaculture
industry in its region. After consultation with
appropriate technical experts, CTSA responds
with a program of directed research that has
these pre-determined priorities as the focus
of project objectives. The Board of Directors
is responsible for overseeing CTSA’s pro-
grammatic functions. The Center disseminates
project results through its print publications,
hands-on training workshops, and Web site.

CTSA is jointly administered by the
Oceanic Institute and the University of
Hawaii. The main office is located at the
Oceanic Institute’s Makapuu Point site on
the island of Oahu in Hawaii.

For more information, contact Cheng-
Sheng Lee, Ph.D., Executive Director, by tele-
phone (808) 259-3107, fax (808) 259-8395 or
e-mail (cslee@oceanicinstitute.org).
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