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Aloha,
At the beginning of this month, my staff and I traveled to Guam to
cohost a strategic aquaculture planning meeting at the University
of Guam. I would like to take this opportunity to thank my cohosts,
CTSA Board members Dr. Lee Yudin and Dr. Singeru Singeo, for
their collaboration in making the meeting a success. I especially
thank all of the attendees for sharing their individual input and
cooperative participation for the benefit of the regional aquaculture
industry. Highlights from the meeting are reported in a separate
article below.
In addition to our travel, the CTSA team has been busy working on
our annual development process. I would like to express gratitude
to the experts from around the world who provided reviews for the
CTSA FY14 full proposals during the last month. Their detailed
reviews help to ensure that this round of proposals will be
technically sound and address industry needs. The next step in our
development process is requesting revisions to each proposal
based on reviewer comments; then, our Plan of Work will be
reviewed by the Board of Directors for approval before being
submitted to the USDA in February 2015.

Free Local Feed Workshop at OI
Guam Meeting Highlights
Aquaculture of Hawaiian and Pacific
Island Macroalgae
Aquaculture Funding Opportunities
October AquaClip

Quick Links
www.ctsa.org
www.oceanicinstitute.org

Join our Mailing List!

I hope you enjoy this month's issue of eNotes, featuring the Guam
meeting article, a project summary article on the aquaculture of
macroalgae in Hawaii and the Pacific Islands, and several
announcements. As always, please feel free to contact me with
questions, comments, or suggestions.
Mahalo,

ChengSheng Lee
Executive Director, CTSA

Free Local Feed Workshop November 21 at OI: Register Now!
On Friday November 21 from 8:30am  12:30pm, the
Aquatic Feeds and Nutrition Department at the Oceanic
Institute of Hawaii Pacific University will host a workshop
to share new information from several ongoing CTSA
aquatic feed development projects. The primary topics of
discussion are the utilization of local coproducts for aquatic feed development, and the use
of NIRs technology for the quality control of feed/ingredients.
Presenters include researchers and representatives from Oceanic Institute of Hawaii Pacific
University, University of Hawaii at Manoa, Cyanotech, and Big Island Abalone Corporation. There
will also be an onsite demonstration of NIRs technology. To view the complete announcement,
including individual presentation information, please click here.

Space is limited and registration is required for this free workshop. Please click here to
register by November 14, 2014. If you have any questions, please contact Dr. DongFang
Deng: dongfang.deng@hpu.edu.

Partnership for Success: Strategic Meeting in Guam
by Meredith Brooks

On October 7 & 8, 2014, the Center for
Tropical and Subtropical Aquaculture,
together with the University of Guam and the
College of Micronesia, cohosted the meeting
"Partnership for Success: Strategic Planning
for Aquaculture Development in the Western
Pacific Islands" at the University of Guam.
The purpose of the meeting was to gather
funding/support organizations, researchers,
farmers, and other industry stakeholders to
identify priority species and projects, and
create plans of action that will result in the
commercialization of priority species in the
U.S. Affiliated Pacific Islands. The twoday
Group photo of Guam meeting attendees (not all are pictured)
meeting was facilitated by Jim Hollyer,
and attended by over 20 local farmers,
entrepreneurs, or other interested parties who
collectively shared their visions for a robust local aquaculture industry.
Prior to the meeting, CTSA distributed an electronic survey to participants. The purpose of the
survey was to collect preliminary information about issues and challenges facing aquaculture
farmers and researchers, as well as aquatic species of local and regional interest, in order to
effectively facilitate the meeting. The information we obtained proved to be very useful, and was the
basis for meeting discussions. By the end of Day 1, all of the results from the survey were
examined and further refined to a few select species and issues that are of the most importance
across the region.
The Day 2 discussion centered around the technical challenges that must be addressed in order to
successfully commercialize production of the preferred species. The primary goal, and subsequent
output, of the meeting was the development of a detailed list of specific technical objectives. Going
forward, CTSA will discuss these objectives with the Board of Directors at their annual meeting in
January; we anticipate that most, if not all, will be included in the next CTSA Request for Pre
Proposals (to be released in late Spring 2015). In the meantime, we can share that the top three
species selected are rabbitfish, giant clam, and sea cucumber, and the most critical issues are
related to larval rearing and feed.
CTSA is pleased to have been a part of this meeting, which brought the commercial and research
sectors of aquaculture to the same table to discuss and address the equally important issues of
both sides. Our organization believes that successful collaboration across the industry can be
achieved through this type of networking, and through sharing and leveraging of resources to
develop new technology and transfer beneficial existing technology. Working together on definitive
goals, we can support larger, more impactful projects that enhance resiliency and build capacity for
aquaculture production across the region.
Acknowledgements: CTSA would like to extend a big Mahalo to the University of Guam Department
of Agriculture staff, who were instrumental in the logistical planning of this meeting.

Aquaculture of Hawaiian and Pacific Island Macroalgal Species
By Maria Haws, Karla McDermid, and Simon Ellis

Ancient Hawaiians are believed to have utilized over seventy species of macroalgae (limu),
although much of the knowledge about their uses, and even names, has unfortunately been lost.
Currently, only about three species (two of them nonnative) are cultured. Additional species are
collected from the wild and some appear to have become scarce, possibly due to overharvest or
habitat degradation. Proliferation of invasive species of macroalgae has also been a problem. The
various Pacific Islands differ greatly in their uses of seaweeds, but some have been able to develop
national seaweed culture industries for such species as Eucheuma (Fiji) and Cladosiphon sp.
(Tonga). The potential for uses of Hawaiian macroalgal species for biofuels, drugs or other
chemicals is largely unexplored. Given the urgent need to elucidate the basic biology of native
species, and also to be able to culture some of the highly desirable species, CTSA supported
researchers and students at the University of Hawaii Hilo to research the life cycles and develop
culture methods for two native species, Asparagopsis taxiformis and Codium edule found in Hawaii,
and one native species, Hypnea pannosa, found in Micronesia. Steve Katase, owner of Royal
Hawaiian Sea Farms, served as the industry liaison.
Asparagopsis taxiformis is called limu kohu in the Hawaiian Islands and does not have a common
English name. Limu kohu is highly prized as an edible seaweed by Hawaiians due to the presence
of bromine and iodine containing compounds, which lend it a highly piquant flavor. Only small
amounts are needed to season poke or beef stew. It is the presence of these halogenated
compounds that has also interested researchers due to their potential as pharmaceuticals. Although
legends tell of Hawaiian royalty transplanting limu kohu, to the best of our knowledge, it has not
been successfully cultured in modern times. A related species, Asparagopsis armata, was cultured
in the diploid stage, and used as a biofilter for fish effluent in Portugal. The lack of successful
aquaculture methods is due the triphasic life history of Asparagopsis taxiformis, and very little is
known about its basic biology. Hence, the objective of closing the life cycle and developing culture
methods was quite ambitious.

Figure 1: Hypnea panosa under actinic lighting.

Perhaps presenting fewer challenges, but also highly
promising, were the Codium and Hypnea species.
Codium reediae (limu ala'ula) is currently cultured in
Hawaii, but the ability to grow C. edule (limu
wawae'iole), considered a more desirable species,
would add another possible species for aquaculture.
Although C. edule can be collected from the wild, it is
often embedded with sand and coral making it hard to
clean. The potential to culture Hypnea panosa was
identified in Micronesia by Simon Ellis, Director of the
Marine and Environmental Institute of Pohnpei
(MERIP), upon observation of the iridescent quality of
the species and the fact that it is consumed by
ornamental fish. Inquiries to the principal buyers of
MERIP's other marine ornamentals suggested that a
market existed for this species if large quantities could
be produced in culture.

Codium edule and Hypnea pannosa proved to be relatively easy to culture in several types of
aquaculture systems. Hypnea pannosa was readily cultured in tanks with minimal water flow and
found to turn bright blue under actinic lighting (Figure 1), making it highly suitable as an aquarium
species. Shipping trials were also conducted and were successful for up to 72 hours. Surprisingly,
unoxygenated shipping conditions appeared to be most successful and the least amount of
bleaching occurred. This species will prove a welcome addition to the repertoire of ornamental
species being cultured by Micronesian farmers with technical assistance from MERIP extension
agents. Continued trials in the field will be forthcoming.
Codium edule were successfully grown in static and flowthrough tanks. The use of fish effluent
from seawateracclimated tilapia and mullet appear to be adequate to support good growth.
On the other hand, limu kohu lived up to its reputation as
a difficult culture organism and presented multiple
obstacles at each experimental stage. Culture trials were

conducted testing factors such as stocking density, light,
photoperiod, temperature, salinity, tank volume, water
movement, flow/water exchange rates, and nutrient
regimes to determine effects on growth and survival
rates. After two years of experimentation, both the diploid
and haploid stages could be successfully held in culture
for several months. Successful germination of spores
released from wild female gametophytes could also be
conducted after developing the appropriate growth media
and cleaning procedures. The
resulting Falkenbergia stages could then be held for at
least two months in culture (Figure 2). Tests were also
conducted with the haploid stages (the form observed in Figure 2: Early growth stages of the Falkenbergia
the wild) to determine the preferred substratum type and
diploid stage of A. taxiformis.
adequate culture conditions. Although transition between
the haploid and diploid stages was not achieved in during
the experiments, at least the basic growth requirements and holding conditions for each stage were
determined for the first time. This sets the stage for further experimentation and hopefully, fully
achieving the complete life cycle in culture.
This work also supported two graduate students (one of whom wrote their M.S. thesis on the topic)
and four undergraduate students. Approximately thirty other undergraduate students benefitted
from participation in the research as part of their laboratory courses. Work will continue at the
PACRC and the UHH Marine Science Department on the topic of Hawaiian macroalgal biology and
culture, and is being expanded to development of integrated, multitrophic aquaculture in land
based systems.

New Aquaculture Funding Opportunities
USDA: Expanded Microloan Program
The United States Department of Agriculture (USDA) will improve farm loans by expanding
eligibility and increasing lending limits to help more beginning and family farmers. As part of this
effort, USDA is raising the borrowing limit for the microloan program from $35,000 to $50,000;
simplify the lending processes; updating required "farming experience" to include other valuable
experiences; and expanding eligible business entities to reflect changes in the way family farms are
owned and operated. The changes become effective Nov. 7, 2014. Click here for more details.

NOAA: SBIR Request for Proposals
The National Oceanic and Atmospheric Administration (NOAA) has released a Request for
Proposals for the FY2015 Small Business Innovative Research (SBIR) program. The primary
aquaculture topic in this solicitation is 'Resilient Coastal Communities and Economies,' with the
subtopic 'Improving Seed Production for Marine Shellfish Aquaculture in the United States.'
Proposals submissions are due January 15, 2015. Click here for more details.

AquaClip ~ Aquaculture Europe: Finding alternative sources of EPA
and DHA is more relevant than ever, Biomar's Niels Alsted told
conference
by Aquafeed.com staff. October 22, 2014

BioMar's Executive Vice President of Sourcing, Niels Alsted, focused on the quest for finding
alternative sources of EPA and DHA in his introduction during the round table discussion at the
Aquaculture Europe Conference in San Sebastian.
The recent jump in the price of marine raw materials once again underlines the necessity of finding
alternative sources of EPA and DHA fatty acids in fish feed, said Niels Alsted. He pointed at four of

the possible sources of EPA and DHA, but also underlined that at present, none of these sources
are available in sufficient quantities to really make a difference in the market.
As one of the options, he mentioned a better utilization of byproducts from the fishing industry and
the implementation of more efficient production processes for fish meal and fish oil. "This could
increase both availability and quality of feed ingredients of marine origin", he said, but he also
stressed that this will not alone be able to cover the increasing demand for these ingredients.
According to Niels Alsted, one of the most promising technological solutions in the short run is the
use of fermentation techniques where heterotrophic microorganisms produce EPA and DHA based
on sugar. However, while this is technically possible, the price is expected to continue to be
significantly higher than the present fish oil prices.
Click here to read the full article.

The Center for Tropical and Subtropical Aquaculture (CTSA) is one of five regional aquaculture
centers in the United States established and funded by the U.S. Department of Agriculture's
National Institute of Food and Agriculture (NIFA) under grants 20083850019435, 201038500
20948, and 20123850019566. The regional aquaculture centers integrate individual and
institutional expertise and resources in support of commercial aquaculture development. CTSA was
established in 1986 and is jointly administered by the Oceanic Institute and the University of
Hawaii.
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