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Pacific Explorers
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Study on the Significance of Local Marine Product Distribution
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Fishery Stock Management Policy Considering Stock Fluctuation Influenced by Global Warming
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Hydro-acoustic Monitoring of Marine Resources in the Artificial Reef Area
" . —s NN I, N3
— SR ETENDEERBDRIZD S LT — mramseen PATRSE - BY  BH
Department of Fisheries Science and Technology Takeshi Nakamura and Akira Hamano

EXBD;RKPCOEFR BES

Oxygen Consumption in the Fish Swimming in Flowing Water
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Application of Extreme Environmental Conditions to Fisheries Industry
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Department of Ocean Mechanical Engineering Toshiaki Watanabe
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Development of a Method for Thawing High-quality Frozen Tuna Meat
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Department of Food Science and Technology Hideto Fukushima and Yutaka Fukuda
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Health Benefits of Kamaboko Product Prepared from Fish Oil-emulsified Surimi
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Department of Food Science and Technology Teruo Matsushita and Ryusuke Tanaka
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Development of a Low-cost Fishway, named, “Mizube-no-kowaza” Fishway, for various animals . btz =
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The Characteristics of Growth and Behavior of Aquatic Organisms in Response to Light
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This study will attempt to reconstruct Japanese lives in Hawai'i from the sea while challenging the dominant analysis of Japanese primarily within the framework
of the cane culture. By replacing the image of Japanese as farmers with the viewpoints of those who made their living on and from the sea and developed
a modern conglomerate of fishing aspects, from fishing to the distribution and manufacturing of seafood products, this research will attempt to reshape prior beliefs
about the nature of Japanese society in Hawai'i.
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This study interprets the history of Japanese fisheries in the broader context of the Pacific, although the focus of the story will remain on Hawai'i. Through
shedding light on the great mobility and agility of Japanese fishers, this research attempts to deepen our understanding of diverse and dynamic practices of
Japanese fishing culture.
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UNT A ML EEEPTE,) The Japanese style sampan fishing boat, Kinan-maru Japanese women working at Hawaiian Tuna Packers

Skipjack tuna fishing in Hawai'i before WWII
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Many Japanese fisheries and fishing communities are stagnating because of increased aging in fishermen, decreased resources, increased demand for import

of marine products, reduced fish consumption, etc. In this study, | have investigated the methods to improve the efficiency of fishing communities around Japan by
creating local agencies to market marine products to regain local demand for fish products.
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| have found that women entrepreneurs play a significant role in the distribution of marine products locally. | also found that women entrepreneurs take advantage
of the local resources and develop a rapport with the local community, thereby making fishery products more appealing to the consumers. However, they face many

problems. Therefore, | compiled the information on fishery communities on the website(http://www.geocities.jp/umihitokurashi/) and pamphlets and distributed them
across a wide area in Japan. | am attempting to communicate the results of this study to the society and sharing this information with them.
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One of the pages of the leaflet
(Umi-Hito-Kurashi Net Vol.6, 2008)
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A part of our leaflet series
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In recent years, there has been an increase in the temperature of sea water across the world due to marked global warming. It has been shown that temperature

increase in sea water has both positive and negative effects on the fishery stock, especially on warm water species. Hence, we propose a fishery stock
management policy.
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Warm water species such as red sea bass, angler fish, spotted flounder, and willowy flounder are the main target stocks of the off-shore trawlers in the western
Sea in Japan. Strong year classes have been frequently observed in warm years after 1997. Although the fish stocks tend to increase due to global warming, the

magnitude of fish caught was found to be limited because the catch generally included young fish and the fishing pressure was high. Stock management by
protecting young fish and regulating the fishing effort will contribute to the rehabilitation of the fish stocks, thereby leading to stable fishery.
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1) TEEBOHSESRERM 2E1HTIDDOME7ZR<. Red sea basses, an expensive species .putting into polystilene
Offshore paired trawler vessell at Shimonoseki fishing port. containr with clear arranging. Value may extend to thirty
thousand yen per container when landing is low. Smaller fish is
merely low price under about one tenth of larger, being putted
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Artificial reefs have been built in many coastal areas of Japan to enhance and manage the fisheries resources. The purpose of this study is to clarify the

mechanism underlying the aggregating behavior of fish in the artificial reef areas via hydro-acoustic monitoring of marine resources using a quantitative echosounder
as a fishery-independent method.

| HEORER EKFEEZANDEMRODHAIF Expected Contribution to Fisheries
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In this study, the distribution of phytoplanktons, zooplanktons, juvenile fish, and adult fish in the artificial reef areas was studied using a quantitative
echosounder. The hydro-acoustic methods can be used to monitor the marine resources and essentially, for assessing the effect of artificial reef as fishing ground.
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Acoustically identified fish school around the artificial reef
by quantitative echosounder
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1) Nakamura T, Hamano A, Ueno S, Maeda H: The possibility of detecting the phytoplankton in red tide using a two-frequency
guantitative echosounder. Proceeding of 6th ICES Symposium on Acoustics in Fisheries and Aguatic Ecology, Montpellier,
France, CD-ROM (2002)

2) Nakamura T, Hamano A: Seasonal differences in the vertical distribution
pattern of Japanese jack mackerel, Trachurus japonicus . changes according to age? - ICES Journal of Marine Science, 66,
1289-1295(2009)
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Extreme environmental conditions such as cryogenic temperatures and shockwaves are employed for processing marine products and preserving the
ocean environment surrounding fisheries, and it aims at a breakthrough's doing various problems.
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Technological development in flowing-water culture—a method to force fish movement using water flow—has been observed because it allows land-based
culture of fish. This study is designed to elucidate the effects of swimming speed on oxygen consumption in fish and to determine the suitable flow rate for breeding
fish in culture.
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1) EBRAKEOFRTERINTY

Trachurus japonicus swimming in experimental tank

To date, flowing-water culture has been a useful method to force fish to move moderately, but the flow rate required for breeding fish in culture has remained
unknown. On the basis of experimental results, we determined the flow rate required for breeding fish in culture. If the results can be applied to flowing-water
cultures, it is expected that the texture and quality of the fish would also improve, thereby increasing disease resistance in fish. Furthermore, land-based culture
of fish is useful for marine environmental conservation because fish can be raised without causing marine pollution.
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Oxygen consumption rate versus swimming speed
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In recent years, the focus has shifted from fossil fuels to liquefied fuels such as LNG and LH2 as alternative sources of energy. Cryogenic fluids are used in the
food processing industry, because they consume less energy. Shockwaves are used for processing marine products as a new non-heating method of food
processing. By using this method as a pre-processing technique for freeze drying, the preservation of large-size products and reduction of freeze-drying time

are realized.
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red colored part: reconstitution part
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Pressure-time histories during freeze-drying of shrimp
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1) Watanabe T, Maehara H, Itoh S: Basic study on promotion of thawing frozen soil by shock loading. International Journal of
Multiphysics, 2(2), 155-163 (2008)

2) Watanabe T, Maehara H, Takemoto A, Itoh S: Basic Study on Pre-processing by the Shock Wave for Freeze-drying. Proc. of
2008 ASME Pressure Vessels and Piping Conference, ISBN 0-7918-3828-5, 795CD (2008)

3) Watanabe T, Hokamoto K, Itoh S : Destruction of Cryogenic Pressure Vessel and Piping by Shock Wave. Transactions of
the ASME Journal of Pressure Vessel Technology, 129, 38-42 (2007)
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In the Japanese fish market, the quality of frozen fish meat is determined on the basis of the quality of meat in the cut tail. The veteran broker observes the
degree of thaw-rigor and quotes a price. Thaw-rigor is the phenomenon of strong rigor mortis during the thawing process. Tuna meat that develops thaw-rigor
is tasteless because the palatable elements flow out of the meat, and the meat becomes very stiff (Fig.1). Hence, to obtain high-quality tuna meat, which can
potentially develop thaw-rigor, it is important that it is immediately defrosted to ensure that it does not undergo thaw-rigor. While Japanese restaurants and
sushi parlors defrost frozen tuna meat by using their own thawing methods, there is no scientifically established method to thaw frozen meat.

| R DORLER EKEZESEANDERHADEAF Expected Contribution to Fisheries
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First, it was observed that when adenosine 5 -triphosphate (ATP), an energy-regenerating element, levels reach 2umol/g or less, thaw-rigor does not
develop during thawing. Next, it was found that the ATP levels in the frozen tuna meat kinetically decreased under the constant frozen temperature, and it

required 15, 240, and 720 hours at -5, —10, and —15 °C, respectively, to decrease the ATP levels to 2umol/g or less (Fig.2). Therefore, the phenomenon of
thaw-rigor can be prevented in frozen tuna meat by freezing it under the abovementioned temperatures for the indicated durations.
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Pictures of tuna meat after thawing.

Tuna meat showing thaw-rigor (above)

and no thaw-rigor (below).
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Kinetically analysis of the ATP decreasing rate.
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Fish oil that contains eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) has health benefits. Research on the fish oil-emulsified surimi products
such as kamaboko and mousse, which can be easily consumed by both old people and children, needs to be conducted. The purpose of this study is to obtain
the data to identify the health benefits of fish oil-emulsified kamaboko.
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Rats that were fed the fish oil-emulsified kamaboko for 4 weeks showed significant reduction in the serum cholesterol levels compared to rats fed with the
normal kamaboko without fish oil. This result suggests that fish oil-emulsified kamaboko has a preventive effect against hypercholesteremia, i.e., it has health

benefits.
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In Japan, many diadromous animals migrate between the sea and the river for reproduction. These animals include commercially important river fishery
products, e.g., the Ayu fish Plecoglossus altivelis, the Japanese eel Anguilla japonica, and Japanese mitten crab Eriocheir japonica. Many artificial structures
like weirs and dams are present on Japanese rivers; these structures act as barriers for the migration of the animals. We identified low-cost and simple
methods for constructing fishways to improve the migration of animals; this study was conducted in the Yamaguchi Prefecture. (The “Mizube-no-kowaza”

project.)

AR ORER EKEFEEEZEANDEHRDHEA!F Expected Contribution to Fisheries

KFEFZEZ EICREL T2 KB/ E] ol AN S RERGE) (&, TEREOfUE 2 %
ETAHEICHRTEZWEATHLITE I §. $72, MELHET, EPoAkr iy o TwaH
BOWRIIG L THEZMRA S 2 N TE, FIRBMISHWREL 22> TWE§ o KIRODLEWE IR OE
PR3, WAKHEEDIRBOEZ 2R A » M ThH720, BEEZE LIMIARRE  OZWwTn T L
3, FTFEFTEEIL-TLLEEZERZTRET,

“Mizube-no-kowaza” fishway developed in collaboration with the Yamaguchi Prefecture is a slope-type fishway with protruding boulders. Because of its

simple structure, the construction of this fishway is cost-effective. “Mizube-no-kowaza” fishway is effective for increasing wild resources in the rivers by
allowing their effective reproduction and can allow networking among habitats that are isolated by manmade structures.
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We are developing new lighting apparatus using LEDs (Light Emitting Diodes) for fishery purposes, such as seaweed aquaculture and improvement of
fishing ground, by studying the characteristics of growth and behavior of aquatic organisms in response to light. LEDs are very effective for use in fisheries
because of their cost effectiveness and longevity; in addition, they are known as Environmental friendly source of light.
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In the past couple of years, we have elucidated the response of the red algae Porphyra yezoensis ‘Nori’ with respect to growth, color, and ratio of
photosynthetic-pigment content under LED light conditions (red, green, blue, and white). We also observed that large amounts of pelagic fishes, squids, and

their prey gather around the LED light; thus, we believe that LED light helps in the aggregation of various marine organisms under water. These results are
expected to be applicable to a large variety of fishery activities such as marine algae cultivation, new seedling production, coastal fishing and marine

ecotourism.
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