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tuna propagation and the National Fishery Agency and National
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The visit provided me with the opportunity to establish networks with key
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techniques will benefit industry in South Australia and the whole of
Australia.

My immediate observations were that there are clear areas of
research/practices where Australian industries could learn from Japan (e.g.
bluefin tuna propagation, kingfish growout and stock enhancement
programs) and where Australia can educate Japan (e.g. kingfish
propagation).
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Background

The purpose of the travel was to attend the 19th meeting of the Commission
for the Conservation of Southern Bluefin Tuna (CCSBT) to be held in
Takamatsu City, Japan. I attended as an observer as part of the Australian
delegation to take part in international negotiations around the Australian
quota allocation for SBT.

I also visited a number of research facilities (Kinki University, the National
Fishery Agency and National Research Institute of Aquaculture) to further
understand Japan’s progress in bluefin tuna propagation and fisheries
management issues that relate to South Australian fisheries and aquaculture
industries (e.g. stock enhancement, regional fisheries management,
ranching of other species, recreational fishing).

Need

Since 2010, the South Australian government has had input into the future
decision making processes of CCSBT through a close liaison with the
Department of Agriculture, Fisheries and Forestry (DAFF). Such input has
helped PIRSA to maintain and advance SA's input into the future success
and sustainability of this important fishery and its ranching activity.

Kinki University has developed a successful program to close the life cycle of
Northern Bluefin Tuna. Clean Seas Tuna Pty Ltd has had limited success with
the closing the life cycle of the Southern Bluefin Tuna (SBT). Discussions
with researchers from Kinki University may lead to improvements in South
Australian techniques and opportunities to increase production.

Discussions with Fisheries Managers and researchers from the National
Fishery Agency and National Research Institute of Aquaculture will inform
PIRSA in relation to decision making processes around the management and
development of fishing and aquaculture in South Australia. Specific
management issues to be addressed are bluefin tuna propagation, stock
enhancement, regional fisheries management, ranching of other species,
nutrition, disease management and recreational fishing.

Objectives

1. To participate in the 19" meeting of the Commission for the
Conservation of Southern Bluefin Tuna (CCSBT) as part of the Australian
deleagtion on behalf on the South Australian government.

Outcome - achieved. A full report from the 19" meeting of the CCSBT is
available from the CCSBT website. For further information on the outcomes
from this meeting please refer to Jonathon Davey from DAFF.

2. To discuss tuna propagation techniques with key researchers.
Qutcome - achieved. See below.

3. To facilitate discussion on issues relating to fisheries management.
Outcome - achieved. See below.



Methods

Commission for the Conservation of Southern Bluefin Tuna (CCSBT) held in
Takamatsu City, Japan from 01-04 October 2012. I attended as an observer
as part of the Australian delegation.

Fisheries Research Agency, Minami-ise, Japan — met with Dr Koichi Okuzawa
and discussed the stock enhancement programs in Japan.

National Research Institute of Aguaculture, Minami-ise, Japan - met with
the Director General Dr Takaji Iida and discussions included broad
aquaculture issues in Japan and their research programs to resolve the
relevant issues. We also discussed the impact of the anthelmintic treatment
Praziquantel on kingfish flesh as a treatment for fluke infestations.

I also met with Dr Hirofumi Furuita and Dr Hiroyuki Matunari and discussed
the kingfish industry in Japan, its current issues including nutritional
requirement and fish husbandry.

Kinki University, Shirahama, Japan - I met with the following:
Dr Osamu Murata, Professor at the Fisheries Laboratory,
Dr Biswas Amal, Assistant Professor at the Fisheries Laboratory,

Dr Keitaro Kato, Associate Professor, Deputy Head at Shirahama Station,
and

Dr Kenji Takii, Director Uragami Experiment Station, Fisheries Laboratories.

The main purpose of my visit was to become familiar with the NBT
propagation program undertaken at the facility in order to understand areas
of improvement in the propagation of SBT in South Australia.

Results/Discussion

The Fisheries Research Agency conducts a wide range of research and
development activities from basic and applied science to practical
technologies concerning fisheries to secure a stable supply of fishery
products and for the sound development of the fishing industry. Its main
areas of focus are:
e Developing conservation technologies for the sustainable use of fishery
resources both domestically around Japan and internationally
e Developing stock enhancement, and rational use of fishery resources,
and environment conservation technologies for the promotion of
coastal fisheries
o Establishment of productivity improvement and environmental friendly
technologies for sustainable development of aquaculture
o Research and development for the development of fishery industry,
safety of fishery products and to maintain consumer confidence
e Monitoring and basic and pioneering research



The main areas of research at the National Research Institute of Aquaculture
Institute are:

¢« Stable seed production and breeding of commercially important
species such as eel, yellow-tail and amberjack, and groupers

» Development of economical and functional feeds for aquaculture

o Improvement of aquaculture environment and sustainable production
systems

s Prevention of aquatic diseases, accurate diagnosis, and dissemination
of new diagnostic technologies

« Shallow water ecosystems, stock enhancement and resource
management in Kuroshio current coastal zone

¢ Maintenance and enhancement of inland water ecosystems and
resources, and physiological traits of freshwater fishes

The Fisheries Laboratory of Kinki University has developed hatchery and
aquaculture techniques for a number of marine and freshwater species,
helping to increase production and maintain sustainable development for
aquaculture and fisheries in Japan.

A number of experiment stations are located throughout Japan and provide
the framework for the research capacity of the Fisheries Laboratory of Kinki
University. The stations focus their research programs in the areas of fish
rearing, nutrition, selective breeding, morphology, physiology, biochemistry
and fish diseases.

The outcomes of these visits were:
Ranching and stock enhancement programs

The main mechanism for seafood production in Japan is ranching
(Attachment 1). The volume of Japan’s production from commercial fisheries
has declined to less than half that of the peak recorded in 1984. Japan’s
aquaculture, through the use of stock enhancement programs, provides the
platform to create a stable, controlled production of seafood and boost wild
stocks.

The Stock Enhancement and Aquaculture Division of the National Research
Institute of Aquaculture conducts studies on resource management and
stock enhancement of candidate species subject to aquaculture and stock
release as well as for the purpose of conserving fishing grounds. A total of
16 national facilities and 57 prefectural facilities provide the platform for
stock enhancement research and activity in Japan.

In order to increase fishery resources actively, juveniles of high-valued
fishery resources have been released in various locations nationwide in
Japan. To date, there are approximately 88 species that have been actively
used in stock enhancement programs, including 39 fish, 13 crustacean, 29
mollusc and 7 echinoderm species.



The stock enhancement program in Japan is based on the Coastal Fishing
Ground Improvement and Development Law, which was enacted in 1974.
The object of this law is to systematically develop and improve coastal
fishing grounds by construction of artificial reefs and the release of
juveniles. Each prefectural government undertaking stock enhancement
develops Basic Plans in accordance with Basic Principles determined by the
Minister of Agriculture, Forestry and Fisheries.

Enhancement facilities and operational programs are funded by the national
budget and by the individual prefectural budget. There is a strong
association between the Fisheries Research Agency and individual
prefectural governments to facilitate the exchange of necessary technology
to achieve specific enhancement programs.

The candidate species are bred on land-based facilities and reared to
juvenile stage before being released into the wild, either in sea-cages (e.q.
tuna) or directly onto the sea-bed or open sea. A number of factors are used
to determine the best time to release stock, based on size, location, season
and methodology of release, such that the survival of released juveniles is

maximised.

Prior to being released, juveniles are tagged or marked to distinguish them
from the wild populations. This is particularly important to determine the
survival rate and subsequent movement, behavior and growth of juveniles
as well as being a tool to measure the success of the program through

market landings.

In 2004, approximately 80 million juvenile fish (comprising 22 species) were
released into the wild. In the same year, over 3000 million shellfish
juveniles (comprising 6 species) were released. Some specific examples of
successful enhancement programs are the Japanese flounder and Yezo
abalone. The Japanese flounder fishery has been enhanced through stock
enhancement programs since 1985. Tag return data suggests that the
release has been successful with approximately 12% of tagged fish recorded
at the market place. The profit rate for this species was 1.44:1 in relation to
production value: cost of enhancement. Similarly, the Yezo abalone fishery
has been the subject of enhancement since 1981, with an economic return

ratio of 1.83:1.

South Australia is currently developing policies relating to stock
enhancement and discussions at the National Research Institute of
Aguaculture were important as stock enhancement is a widely used fishery
management tool utilized in Japanese fisheries and aquaculture industries.

Attachment 2 is a copy of the presentation on the Japanese stock
enhancement program provided by Dr Okuzawa.



Kingfish propagation and grow-out

In South Australia, Clean Seas Tuna Pty Ltd propagate and grow yellowtail
kingfish (Seriola lalandi). For marketing purposes, this species is also called
Hiramasa kingfish to distinguish it from the wild catch. In 2010/11,
production was 3,620 tonnes, valued at AUS$ 27.9 million.

In Japan, three species of kingfish are commercial produced, Hiramasa
(yellowtail kingfish - Seriola lalandi), Hamachi (Japanese amberjack - S.
qguinqueradiata) and Kanpachi (Greater amberjack - S. dumerili).

In terms of production, Hiramasa kingfish comprise a relatively small
component of total production ~4%, mainly due to the lower abundance of
this species in Japanese waters compared to the other two commercial
species. Japanese amberjack (about 120,000 tonnes/year) and Greater
amberjack are the most economically important species in Japan, accounting
for 25% of the total production value of all aquaculture species.

In terms of propagation of kingfish, superior hatchery techniques developed
in South Australia and Australia provide us with an advantage, in that we
are not in a position to be dependent of wild-caught stock to complete the
life cycle. In comparison, the majority of fisheries in Japan are supported
from on-growing fingerlings produced from wild-caught fish.

While South Australia is ahead in terms of propagation, we have less
success with subsequent grow-out technologies. Japan has developed
advanced grow-out technology through more efficient husbandry methods.
There are a number of factors that contribute to their success:

e Grow-out facilities are family based,

Many of the operators are fishermen and have access to the wild

fishery and hence broodstock,

o The facilities have developed superior nutritional programs using a
combination of artificial pellets and raw fish, thus providing all
required supplements and nutrients for fish growth. The Japanese
grow-out facilities do not experience nutritional deficiencies that South
Australian operators currently do.

o The facilities are more efficiently and effectively managing their fluke
problem through the use of freshwater baths rather than using
hydrogen peroxide or praziquantel, the methodology currently used in
South Australia.

Disease and nutrition

At the National Research Institute of Aquaculture, we also discussed
alternative methods used by Japan for the treatment of diseases affecting
kingfish, and this knowledge can be shared with the South Australian and
Australian industries. I also had particular discussions around the efficiency
of processes and nutritional programs, specifically the addition of the amino
acid taurine in feed. The addition of taurine in the diet improves spawning
success of broodstock and growth and feed performance of juvenile fish,
although there is still more research to be done to examine the optimal




doses and understand the physiological responses. Japan has worked on this
issue for many years and the information they have accumulated is
invaluable to the South Australian finfish industry, including Clean Seas

Tuna.

Kinki University

On my visit to Kinki University facilities, I visited the Shirahama Experiment
Station, the headquarters of the Fisheries Laboratory. Shirahama
Experiment Station focuses its research on developing fish farming
technologies that close the life cycle of commercially important finfish,
including the Northern Bluefin Tuna (NBT).

Kinki University’s NBT hatchery technology program commenced in 1970
and resulted in the spawning of NBT under natural ocean conditions in net
cages off Wakayama in 1979 and the first successful completion of the tuna
lifecycle in 2002. In September 2008, Clean Seas Tuna Limited and Kinki
University signed a collaboration agreement which will allow the two
aquaculture pioneers to exchange successful tuna propagation and
husbandry technologies.

Through my discussions with Japanese researchers and personal
observations, I can identify a number of areas where there are
environmental and technological differences between Japan and South
Australia which may give rise to the differences in success between the two
regions. Specifically these are:

o History of research - the Fisheries Laboratory in Japan has a long
history of research, spanning over 40 years. This has provided the
opportunity to develop appropriate husbandry techniques including
nutrition and genetics. This program has led to the production of
200,000-300,000 fingerlings per year with a commercial harvest of
100-150 tonne of tuna (average size 20 kg).

o Environment (e.g. water temperature and salinity) - these are
important environmental factors for the successful breeding,
development and growth of tuna. Japanese waters have elevated
water temperatures compared to South Australia, with temperatures
over 20°C recorded for most of the year.

e Broodstock conditioning - conditioning technologies are more efficient
in Japan with broodstock conditioned at sea rather than in land-based
facilities as is the case in South Australia.

The visit proved to be both productive and informative. The propagation
program is efficient, effective and economically viable. The propagation of
aquaculture fish becomes more important as a resource as the Japanese
government is considering cutting back on wild-caught juvenile fishing.

There is much value in expanding the relationship with Kinki University, not
only with regard to the tuna propagation program, but for a wide range of
aquaculture related activities for South Australia and the whole of Australia.



Benefits and Adoption

I believe that there are areas of fisheries and aquaculture management,
husbandry and hatchery techniques that can be shared to the benefit of all.
South Australia can assist in terms of kingfish propagation methodologies,
while we can learn to develop more efficient and effective grow-out
techniques, bluefin tuna propagation and programs for stock enhancement
from Japan.

Australian SBT industry — Input from Australian delegates provides some
security over decisions on the future of this important fishery.

Finfish aquaculture sector - improved ranching technology, nutritional
technologies, husbandry practices, disease controls. The establishment of
networks amongst industry partners and government/research facilities to
improve the exchange of knowledge.

Tuna aquaculture sector - improved propagation technology, improved
nutritional technologies, husbandry practices, disease controls. The
establishment of networks amongst industry partners and
government/research facilities to improve the exchange of knowledge.

Aquaculture industry in general - improved nutritional technologies,
husbandry practices, disease controls. The establishment of networks
amongst industry partners and government/research facilities to improve
the exchange of knowledge.

Wild-catch fisheries - stock enhancement knowledge, regional fisheries
management processes.

Further Development

It is important that we establish and foster strong relationships between the
Australian/South Australian governments and Japanese Fisheries Research
Institutes and Kinki University for any future exchange of information or
collaboration.

The development of similar relationships being industry members would also
be beneficial. To facilitate this, I have asked the representatives that I met
with to identify any interest within their commercial sector that would be
willing to work directly with our South Australian industry.

Appendices
Attachment 1 — Japanese Fisheries at a Glance
Attachment 2 - Stock Enhancement presentation
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1. Great East Japan Earthquake

(1) Damage Caused by the Earthquake and Tsunami

The Great East Japan Farthquake, which occurred off the coast of Sanriku at 2:46 p.m., March 11, 2011, recorded the
highest magnitude ever observed in Japan, at magnitude 9.0,

The tsunami cansed by the earthquake inflicted tremendous damage on fishing communities not only in the Tohoku region,
but in a wide area along the Pacific coast. The scale of damage was particularly large in Iwate, Miyagi, and Fukushima
prefectures, which were close to the seismic source. Many precious lives were logt, and all kinds of infrastructure of the
fishing industry, such as fishing vessels, fishing port facilities, and fish processing facilitics, were badly damaged. The
tsunami also cansed extensive damage o areas ouiside the Tohoky and Kanto regions, including severs damage to the
aguaculture industry in Hokkaido, Mie, and Kochi prefectures,

* A tofal of 15,824 peeple were killed and 3,824 people went missing due to this earthquake and the tsunami (as of October 18, 2011),

( Observed tsunami heights N ( Nationwide damage )
L S Amount of
- Major fishery-related damage - Scale of daimage  damage (100
" R mifiion yen)
- Fighing vv"é:'sse:_ls_ o 25014 vessels 1,761
LR ; fishing : N
utw c]ty 2,.8 m . ~F:shgg por? fac_i_h.ue_s_ i .31_9 ports | | 8,230 |
s : - Aquaculiure facilities® - _ _ S T8
2'm ormore - Cultwred organisms* . I EEINT 575
" - Facilities for c_orhmon nse® - 1,725 facilities = 1,249
. o S Total T 12,493
Miyako 8.5 m or more .
R R Source: Fisheries Agemoy gurve (asufOnmbe.r 17,2011,
shi4,2m or more “Aqum:n]lﬂm fasilitics: Tafls, floats, raprs, cto,
S Cultored onganisma: oysters, sﬂversa]mnn red sea Sream , yellowtutl, ete. that were being eattured
£.0 m or more Facilitizs for commmon use: faci]mcsownmf i(ﬁ oTies conp , o, for use by their
e stich as landing arca market facilitieg and facling facilities

Many fishing communities
are scattered and aguaculture
business is active along the

deeply indented coastline in
the Sanriku region, due fo the
intricate small gulfs and the
calm waves, However, the
deeply indented gulfs, which
were advantageous for fishing
business, also brought the rick
of enlarging the damage from
fsunami,
( Proportion of disaster-affected fishing vessels and fishing ports (comparison by prefeciure) >
100% 100%
80% 80%
60% 60%
40% 40%
20% 20%
0% : 0% . i
Number Hokkaide Aomori  Twalc Mivpgi Fakishima Thorakd  Chiba Noumber Hokkaido Aomori ligagi Fukushima tharaki  Chiba
of fishing (16,293 (6,990) (10,522) (13, 570) (1,068) (1215) (S640)  offighing 282) (92 {142) (e o6 (69
vesselen ports

Source; Fisheries Ageney survey (as of October 17, 2011),
311 "Number of fishing vessels” denotes the pumber of fishing vessels registered with regard fo Miyagi prefecture, and the number of fishing
vessels covered by fishing vessel insurance with regard to the other prefectires,

2 The "namber of fishing vessels" for Hokkaido includes only those vessels operating on the Pacific side of the prefecture.




(2) Fishing Industry in the Disaster-affected Areas has Supported Our Dietary Lives

The areas that were severely affeoted by the Great East Japan Earthquake have played a significant rele in supplying fish products throughout the nation and have
played diverse functions {o support the fishing industry in other areas. Marine fishery and aguaculture production volurees by fishers in the region from Aomor (on
the Pacific Qcean coast) 1o Chiba prefectures account for 22% of Japan's total marine fisherics production vehone and 18% of Japan's total marine aquacniture
production volume. Some products in the area, such as sanry, cod, and cultured wakame seaweed, accoust for a large shate of Japan's total production volumes. In
addition, the production velumes of pyster seedlings and wakame seaweed seedlings also take up a Iarge share of the total production, and seedlings shipped from
the area support the production int aquaculfure production arcas pationwide,

Shares of fishery and aquaculiure production volumes from Aomori (on the Pacific Ocean coast) to Chiba prefectures
in Japan's total production volumes
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; fishery V-
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4:15 miltion tons A
et 52%}&1:31123
o commex
Others

Others
82%
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}apan s marin

¢ aquaculture \

pr:oduchon volumg
\ in2009:
12 million tons

~ ZONNE
1% r Oys%
(W1th shet)

Source MW dnirtial Stati o8 f lezev:v mm’
Aguaculture Production (2002}, : i
* Production velitoes for Aomori Prcfecuu‘e are on.ly those

3 for the Pacific coast.

(3) Fishing Industry in the Dlsaster-affectedAxeas has Supported the Seafood Productmn
Nationwide

The total number of fishery workers in prefectures from Aomori fo Chiba prefectares accounts for 15% of the total number of fishery workers
in Japan. Also, the numbers of workers engaged in the manufacture of frozen seafoed products and canned or bottled seafood, in this area,
ascount for more than 30% of the total number of such workers in Japan.

( Shares of fishery workers and seafood product manufacturing workers from Aomori to Chiba prefectures in Japan's >
total fishery weorkets and seafood product manufacﬂmng workers '

Number of seafood e o7 .
Fukushima product .~ N '
i manufacturing ¢ ! Frozen'se cx)d fihei
workers in 200§ 6% ,° products \34?
-7 g (processed and
packaged)

ra [—
) "y
! o /" Canped ,*Frozen seafoody " r
- * 1 /bottled ; P ¢ products  } a7
Vo \ seafood /. B (tmpracessed); -~
Number of fishery N v oy YOTI% N )
. \ - 4 M
workers in 2008: RN " Y
7
222,000 people ! s . p
!

Souroe: MAFF Fiskeries Census and Ministry of Fconomy, Trade and Industry, Census of Manufacturers (2009).




i ~Va;r10us Suppbrt efforts by people in the fishing industry~ \

.- People in the fishing industry nationwide made prompt efforts to support the disaster-affected areas in
- response fo the unprecedented scale of damage that occurred in the Tohoku region.

JF grongp, whick is » cetionwide group of sk s m‘spons;; 1o ropiest by the mayor of Ramaii City, At the National Fisheries Utiversity in Yaraaguchi
vooperstives slong Japsncse cosstal areas, transported  Iwate profe thee Nationnl Federation of Fxshcry prefsciure, a training ship "Kéyomarn” changed its
“ralieF supplics to affectod arcas, Using emergency trocke sanoed. < Processor’s Co-Operative A 5 ik plan of sail training, and, together with students,
Todoke! Zonkeku No Rybshi No Omm ag" {Dchvcnng the fish products, tnch as canned prodests, pmdums bm[ud insoy delivercd relief supplies, such as snealrers and bicyelcg
. sauce, and bojled and dried products, mcoopumlmnwsﬁ: and provided baths and meals onboard,

p i - Ag 1y p
o national orgamzauon of ship CTRW, chaxtewd made use of e large tansportation capacity, and enrried engaged in u-anspomng fclzef supplms to affected ateas,
amedium-size squid-fipging vessel, and . large amowunts of food, daily commedities, fae? ofl, and boih independently and in cooperstion with private
Kﬁolwcw& mixef suppin:s to affcatcd arcar, othcr supplics to aft‘cctcd areas, : fighing vessels and the Scif-Defense Forees,

(4) Efforts to Supply Safe and Rehable Fish Products

( Location of inspections on

rad:oachve matenals in ﬁsh products > The accident of Tokyo Electric Power Company”s
T {(TEPCO’s) Fukushima Dai-ichi Nuclcar Power Plant

(NPP) has provoked concerns about the safety of fish
products among consumets.

The Fisheries Agency, in cooperation with the relevant
prefectures and organizations, has promoted inspections
for radioactive materials contained in fish produets, and
has taken measures so that fish products with radicactive
materials exceeding the provisional regulation level under
the Food Sanitation Act ate not distributed on the market.

Specifically, the following measures are taken:

(1Y According to the Basic Policy for Inspections on
Radioactive Materials in Fish Products formmlated by
the Fisheries Ageney, the relevant prefectures and
industrial organizations inspect radioactive materials in
fish and shellfish sampled at major landing ports once
a week, in principle.

(2) If the level of radioactive materials is found to
exceed the provisional regulation level ag a result of
the inspection, the fishers suspend the relevant fishery
operations in response to a request by the national or
prefectural government.

Lr

* (Reference) MAFF website :
- Basic Policy for Inspections on Radioactive |
Materials in Fishery Products ":
http/rwww jfamaff go.jp/e/inspection/pdf/1 10530
_housin_en.pdf :
- Questions and Answers on Fishery Products
htp:/fvrvirw.jfamaff.go.jpie/q_a/indexhiml

O Major sampling
locations




(5) Toward Reconstruction of the Fishing Indﬁstly: Master Plan for Fishery Reconstruction

Early reconstruction of fisheries in affected arcas not only directly leads to the reconstriction of local economies and
the basis of living for the people in the area, but is also important for ensuring a stable supply of fish products for the
people in Japan.

Based on recommendations by the Reconstruction Design Council in Response to the Great East Japan Earthoualke,
the Fisheries Agency has formulated the Master Plan for Fishery Reconstruction, which serves as a framework for
efforts toward reconstruction of the fishing sector.

Since diverse fishery businesses are operated in affected areas, the relevant prefectures and municipalities are
expected to formulate their own reconstruction policy according to their local circumstances, based on this master
plan. The Figheries Agency will provide necessary support to reconstruction efforts through varicus measures.

fishing ports
{1) Fishing ports serving as the natiomal production/distribution basss for ﬁsh preducts
{2) Fishing poris serving as the pmductmn/&stnhuhon bases for local fishing industry’ -
(3) Other fishing porty
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Japan boasts the world's sixth largest exclusive economic zone (EEZ),* at 4.47 million km?, Although
Japan's land area is 378,000 km2, which ranks 61st in the world, it has a far wider EEZ than its land area
since the country consists of more than 6 000 1slands many of which are remote.

Emrofu-to .

( EEZ size* by couniry )

Country BEZ sige* | g 2%

USA 7.62 million km?|  4th

Augtralia {7.01 million kny? 6th

Indonesia [5.41 millionkm? 15th

New Zealand)4.83 million km® 74tk

Canada [4.70 million km?] 2nd

6th Japan  |4.47 millionkm?|  6lst

g * Here, the area denotes the total neea of territorial waters and the BRZ,

ourpes:

Total aren of territorial waters and the EEZ: U1.S, Depattment of State, Lintts in the Svas
data for countties other than }apan) and Japan Const Gunrd website {data for

Land are?xpar;lr}kmg: U.S. Central Intelligence Agency, The World Factbook.

Mmamxtorx-. ;
: si‘nma Island_'.-

Accordiﬁg t.é. the Um'fed Naﬁons Cdnfentioﬁ 61:1 fhe L&W of the Sea, fishers of each country are allowed to engage in fisheries
freely within the extent of the EEZ of their respective countries (200 nautical miles [approx. 370 km] from the country's coastline).

Asg many as 3,300 fish species are found and a wide variety of fish and shelifish are caught in waters around Japan where cold
currents and warm currents mingle.
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( . Comparison of catch composition between Japan and Norway )

4 million to

mackerel )
Japanese comuoon squid

T
Walleye pollack ;
yep Saimon
Seutce: FAQ, Fishstat (Capture Production 2009 and MAFF, Annual Statistics of Fishery and
Aguaculture Production.
Note: The figures are three-year averages for 2005 to 2009, excluding the years accounting for
the maximum and minimum figures.

( The world's major fishing grounds ' )

Southeast
Mediterrancan/
Black Sea

Southwest 2% ] 8 38
Western Central 2%

Northwest 2%

Southwest 1%

Source: FAQ, Fishstat (Capture Production 2009).
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Japanese people have developed a fish-rich culinary
culfure with regional characteristics, using abundant
resources in the waters around Japan. Today, the

Per-capita anmyal

supply volume of fish products for

human consutaption (compatison among cotntries
with a population of 1 million or more)

consumption of dairy products and meat has increased,

causing a change to the traditional Japanese dietary habitat Country Supply volume (kg)
centered on rice and fish. Nevertheless, fish produets still .
constitute 40% of Japanese people's animal protein supply 1. Japan 56.9
source.* Japan is one of the world's top fish-eating 2. Portugal 54.8
countries. 3. South Korea 52.7

* Per-capita daily supply volume of protein by itera: fish products, 4, Norway 314

15.6 g; meat products, 14.4 g; dairy products, 7.4 g; and chicken ¢ .

56 g.gig?)uicgfo MAFE, Food B‘i‘};’iﬁ Sheet) ’ o 3. Malaysia 20.1

Supply volume and consumption volume are proximate. Sotrce: Compiled by

Balance Sheets (2007

Fisheries Agency based on FAO, Food
'} and MAFF, Food Balance Sheet (2007).

c

Local dishes using fish products

Okayama pref, . Shiga pref. ) Ishikawa pref . Hokkaidopref, Aomori pref. .
/ Mamakari-zushi . / Funa-znshi aburg-zushi Ishikari-nabe /Tarano Jappa-jlm
[Nigorobuna crucian carp) [Yellowtail] [Sat [Cod}

[Japanese shad] mon}

s
]

~

Yamaguchi pref,/Fuku dishés.
[%%cger puffer, etc.]
. k.

~
a

iy

Miya ];ref./ Sake no harae—mcshi
Féa mon and salmon roe

Source: MAFF, 100 Selected
Local Dishes of Agvicultural,

A 2o I T BRI o " . Mountain, and Fishing
Okinawa pref. Kochi pref. Chiba pref. Toaraki pref. . Communities.

/ Tkastmi-jim Shutd / Katsyo-meshi {/ Anké no dobu-jirn ‘

[Squid mkf {Slkdpjack] [Bkipjack] [Goosefish]

Fish-rich culinary culture rooted in the Japanese lifestyle

Ebisu, ong of fie seven hucky gods and
known ag the god of merchants, has been
worshipped by fishers as the god of fishery,
who brings fruits of the sea.

Japanese people have developed various ways to
use figh products, inchiding ways to preserve fish
products lonFer while keeping them tasty, such

as hiraki (split and dried fish} and mezashi (deied
sardinegs strung through the eyes), or ways to use
fish produets to make broth, such as katsuobushi
(dried and shredded skipjack) and dried kelp.

In oxechi, a set of dishes which Japanese
people eat onn New Year's Day, fish products
ate indispensable, such as herring roe,
syribolizing a wish for the prosperity of
descendants, and sardines stewed in sweet soy
savice, symbolizing a wish for a good harvest,
as well as yellowtail, prawns, and kelp,



When comparing per-capita daily intake volume of fish products with that of meat products, the intake
volume of fish products has been on a decline, while that of meat products has been stable. The intake volume
of meat products surpassed that of fish products for the first time in 2006. The difference between the meat and
fish intake volumes widened in 2009.

C Changes in per-capita daily intake volumes of fish producis and meat produets )
g/capita/day
160
rm

=== o2 -

94T YL o 9' Intake of meat and fish,

T wda e reversed -

90 s (2006, 2007, and 2009)

iy

B

[ 3 %
L=
78:4 782
76.3
70
104
RSy -
0

1955 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
Sources: Ministry of Health, Labour and Welfare, National Nutrition Survey (1995-2002), and National Health and Nutrition Survey (2003-).

Consumption of fish products that need much preparation before cooking such as horse mackerel and
mackerel has decreased, while consumption of easy-to-cook salmon and yellowtail fillets hag increased.

( Changes in household purchase volumes of fresh fish products (volumes for 1965 is shown as 1) >

2.5

. 20

1.5

1.0 &

I
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i
O La- e

1970 1975 1980 1985 1590 1995 2000 2005 2010

Souree: Compiled by Fisherics Agency based on Ministty of Taternal Affairs and
Commusications, Annual Report on the Family Income and Expenditure Survey,



Fish products are imported from around the world. In the case of some products, imports make up more

than half of the total supply volume in Japan.

C Shares of Japan's production and import velwmes in the total sapply of Japan (2009)

Vietnam 3.5%q

Russia 4.5% Rassia 2.

USA 5.3%

i5 countriee 1.5%

0.0%

yithet 3 countries

Source: MAFF, Annual Statistics on Fishery and dguacalture Production (2009} and Ministy of Finance, Trade Statistics (2009},

Japan's self-sufficiency rate for fish products for human consumption had declined after peaking at 113% in 1964. In
recent years, the rate has been on a slight increase since the domestic production volume ceased to fall and importts of fish

products decreased. However, the self-sufficiency rate in 2010 stood at 60%, falling 2% from the previous year.

)
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1t has been proven that saturated fatty acids such as DHA and EPA, which are contained in large amounts in fish
oil, play an important role in fetal and juvenile brain development as well as prevention of blood clots. Fish products
and seaweeds also contain various other functional elemenis that support our healthy lives.

(per 160 g of edible part [mg])
DHA helps to develop and maintain brain and nervous system functions and EPA prevents blood clots and vascular constriction and
has anti~a1]crgenic|and antidnﬂar;nmatory propclﬂics. ' helps to Eov'vcr blood iipid'lwcis.
Bluefin tuna (fatty meat 8,200 Bhuefin tuna (fatty meat
Sanry {raw) | 00
Skipjack (caught in fall
Horse mackerel {(raw’
1800 Ko, o 2,200
Wagyu beef, c?tig: :;}v;g; 0 Wagyn beef, c?;ztgl;: :‘:éat 0
0 1600 2600 3000 4000 0 1060 2000 3000

components

Other major ﬁmctlonal elements contamed in fish products and seaweeds

components in large amonn

Adjusts blood pressure, eliminates cholesterol, improves | Squid, Oyster, Octopus, Abalone,

Tavrine liver function, maintaing eyesight Scaliop, Tiger shrimp, Sahnon
Calcium Forms bone, 'regulates blood pressure and nervons Small fish (Sardine, Anchovy, etc.)
system function _
Tron A main component of blood erythrocytes (hemoglobin), | Nori seaweed (laver), Hijiki seaweed,

helps to maintain human body functions Clam

Source: Standard Tables of Food Composition in Japan (Fifth Revised and Enlarged Edition).

Acthtzes to Introduce the Taste of Fish Products -

While conducting community-based sales actmtxes fish retailers also play the role of provadmg consumers with
information regarding tasty ways to prepare fish products, as well as which products are in season. A private
accreditation system was established to train people to convey the appeal and merits of fish, and people who have
been accredited as "Osakana (Fish) Meisters" are carrying out dietary education activities,

Fresh fish corper in 2 Tokyoe supermarket
This fresh fish corner is staffed with personnel who
provide such services as giving customers advies on
food preparation and products in season, and cutting
fish on request for such uses as saghimi,

A private accreditation system "(Osekana (Fish) Meister" was launched in October
2007 to train people to teach others about fish and spread fish-related information.
The related organization alse distributes a free magazine focusing on the merits of
fish in season,

11



: The world’s consumption volume of fish products for human consumption has been incteasing every year, due to the growing

health-conscious trend in Furope and the United States and the economic development in countries such as China and India,

The consump

consnmption volume in 2007,

tion increase is partictlarly notable in China, with the country commanding a one-third share of the world’s total

C Changes in the supply volumes of fish products for

human consumption around the world

O(C

Changes in the proportion of world
production volume that is exported by ftem

3

Supply volume of fish products for humar

consummption {160 milkion tons) China's share (%)
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According to the Food and Agriculture Organization of the United Nations (FAO}, the proportions of "fully exploited resources”
and "overexploited or depleted resources” have increased in the world’s marine fishery resources. The production volume of
capture fisheries that exploit marine living resources has leveled off since the latter half of the 1990, and there is a risk that the
supply will not be able to meet the world’s demand for fish products, which is expected to increase in the future. On the other
hand, the world’s aguaculture production volume continues to increase, but since there are restricting factors such as limits to
locations that are suitable for aquacaliure, there is a possibility that the aquaculture production volume will also level off in the
medium to long ferm.
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Japan’'s fishery production volame has declined to about half of the peak volume, due to the increased withdrawal of
operators from far seas fisheries in line with the establishment of the 200 nautical mile zone by many countries, and the
drastic fall in the sardine resource level, which is known te fluctuate wildly on a repeated basis. Fishery and aquaculture
production volume for 2009 was 5.43 million tons, dropping 163,000 tons from the ’Frevious year (a 2.9% decline).

Fishery and aguaculture production value for 2009 stood at 1.4702 trillion yen, falling 157.7 billion yen from the previous
year (a 9.7% decling), as a result of an overall decrease in yields of species including skipjack, bluefin tuna, and mackerel.

( Changes in production volume and value by fishery type >
{10,000 tons)
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1, The infand water fishery/aquacwlture production volumes from 1960 to 2000 are values for alf rivers and lakes, those for 2001 to 2003 are values for
148 major rivers and 28 major lakes, and those for 2004 onward are valves for 106 major rivers and 24 major lakes. The inland water aquacultare for
2001 onward indicates the harvest volume of trout, sweetfish, carp, and cel. The harvest vohime for 2607 includes those of other species that were
culiured in Lake Biwa, Lake Kasumigaura, and Lake Kitaura. .

2. The fishery production values are estimoated by multiplying the fishery/aquaculture production volume by the landing ares market wholesale price, efc,

3. The intard water figshery catch volumes and production values for 2006 onward de not include those of catches by recreational fishers (those who catch
or collect aguatic animals and plants mainly for recreational purposes),



s 308080'S Fisherfos Are Strongly Oriented toward Domestic Demand

Compared with other fishing countries, Japan’s fishery and aquaculture products are mostly supplied for domestic
consumption, indicating their strong orientation toward domestic demand.

( Comparison of production and consumption structures by fishing countries (2007) )
| Japan I i Ieeland I I New Zealand f | Norway f
Tmpost S;zppl vol;tsgne Tmport
100% 2, : consumt ic 100% Tparae 100%

80% 80% 86%

Agquaculire

‘production

60% 60% 60% . volume

Agua e
roduction volure

40% 46% 40%

20% 20% 20%

0% — Sy % T e 0% 0% 7 :
Supply  Demand Supply Demand Supply Demand Supply  Demand

Sources: Compiled by Fisheries Agency based on FAQ, Fishstat (Capture Production), (Aquaculture Produetion) (for countries other than Japan) and
Food Balance Sheets {for countries other than Japan), and MAFF, Annual Statistics on Fishery and Aguaculture Production {only Japan) and Food
Buylance Sheet (only Ia,}yan).

Note: I?ipan’s catch volume, import/export volumes, and supply vohmne for domestic consumption include those for seaweed (the weight of raw
seaweed), ’

Price Hike of Fishery Production Materials Affecting Fishery Business Management

In recent years, despite the sluggish growth of fish prices, prices of materials necessary for fisheries, such as fuel oil,
fishing nets, and ropes, have risen, deteriorating fishery earnings. In particular, prices of fuel oil and imported fish
meal (ingredient for cornpound feed for aquaculture) bave come to surge drastically over a short period of time due to
the effects of speculative funds and other factors, and weigh on fishery and aquaculture business management.

( Changes in prices of fishery and aquaculture production materials (year 2005 = 160} )
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F 1shery Workers and F 1shzng Vessels (Issues Concernmg Fxshery Production Capac:ty)

Fishety resources do 1ot have any value ag resources as long ag they remain in the sea. For effectwe utihzatlon of f’ shery
resources, it is necessary to secure fishery production capacity (the ability fo caich fish from the sea). However, Japan’s
fishery workers are decreasing and aging. Fishing vessels are aging as well. Among fishing vessels that have received
permission for major fypes of fisheries, 53.8% are 20 years old or older. One of the reasons for this is that fishers’ incomes
have decreased, and they are unable to replace their old vessels, ’

'

Changes in the number of fishery workers ) C Distribution of the ages of fishing vessels )

32.5
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Number of fishery workers (10,000 people)
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0 A e kdi . 2
1(3'923,) 1%"9683 (225(8))3 % §§,€g 0% 20% 40% 60% 80% 100%
Source: MAFF, Fisherles Census. Source: Fisherics Agency survey {vessels under designated fishery permission),

"Fishery Employment Support Fairs” for matching fishers (employers) seeking workers and people seeking fishery
employment are held at various locations, in order to promote the recruitment of new fishery workers. Although the number of
new fishery workers has rematoed low, it has been on an increasing trend since 2008. In addition, a project of comprehensive
measures for fisheries structural reform is implemented for fisheries using fishing vessels in order to promote a shift to
aving and personnel

Purse seine fishery

LoE Changes in the number of new fishery workers
g n 1 Conventional fleet (four @
B 2002 G : vessels; 50 persons) b
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Source: Compiled based on MAFF, Survey on Newcomers i Agriculture, Forestry and

it Fisheries (2002, 2003) and Fisheries Census (2008). Figures for 2404 and 2009 were %llmalcti

it from surveys on now recruits conducted by prefoctires, Figures for 2005 to 2067 are based on a;

i questionnsire survey of fisharies cooperatives conduetod by the Japar Fighetics Association.

< Note: Dus & the different sutvey results uscd, the results for 2001 and 2002-2003, those for
03 and 2004, thoge for 2004 and 2005-2607, and these for 2007 and 2608 are not continuou

i Rationalized fleet (two
i vessels; 30 persons)




Lookmg at thc stams of resources in waters around J apan, the resource 1cveis are low for about 40% (34 stocks) of the resource
assessment targets (52 species/g84 stocks). The reported factors behind the low resource levelg are the effect of changes in the
marine environment, as well as a decrease in seaweed beds and tidal flats, which serve as spawning and mursery grounds, due to
the development of coastal areas, and the fact that some resources were caught beyond their recovering ability. However, the
percentage of species with low resource levels has slightly decreased in recent yeats,

@urrent resource levels (2010) in waters around Iapan> (

Past changes in resource levels

Wﬂlowy flounder,
% Sand lansc,
ete.

FY2010
. Assessment
1§ targets:
211 52 species,
i 84 stocks

Ho;se mackerel,
Saury, eto.
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Note: Shuee resource levels of saury have been surveyed since 2003 and those of snow crabs have been surveyed since 2004, these two
species are excluded from the daia showing past changes in resource lovels,
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due to fishers' efforts

The catch volume of sandfish, which had been
around 20,000 tong in the late 1960s to early 1970s,
has dropped sharply since 1975, falling to 158 tons
by 1991.

Therefore, fishers in Akita prefecture, which is
the major landing area, implemented a total fishing
ban for three years from September 1992, Even
after the ban was lifted, they continued efforts to
recover the resource level, such as establishing a
no-fishing period and releasing juvenile fish.

As a result, the resource level recovered to a level
that allows for a catch of about 5,000 tons by 2008.

Resource level of sandfish recovering
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Charactenstws of F1shery Resources

Unhke energy resources such as 011 and coai ﬁshery resourees are reprodumble w1th the abﬁ:ty fo lay eggs and
produce offspring by themselves. In order to achieve sustainable use of ﬁshery resources, il is 1mportant to carry out
"resouree managemant v such as preventmg overexplmtatlon and protectmg immaturc fish and spawmng biomass.

Catching to an e}
that does not affe
sustainable use of
rcsour%es

There are three resource management methods: (I) mput control (2) techmcai contml and {3) output control
In order to ensure appropriate implementation of resource management, it is important that fishing rules which

incorporate these control methods be established based on scientific grounds and that fishers themselves observe
these rules.

_mpulsory reéulaﬁonoflegalvmla ' T obeervanet

Intens1fymg Momtormg and Enforcement of Foreign F 1shmg Vessels_

In recent years, unanthorized fishing operations, underreporting of catches, and other malicious violations have been
frequently observed in Japan's exclusive economic zone (EEZ). Because of this, the Fisheries Agency has strengthened
the momtormg and enforcemen’s in cooperation w1th relevant orgamzations :ncludmg the J apan Coast Guard.

oardm mpec fon of a forc1gn s b enforcement
fishing vessel {weighing)
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Internaﬁonal Resource Management of Tunas

Smce tunas are highly zmgratory specms that move a vast‘ dlstance‘awross the ocean, they necd to be managcd by relcvant

countries in a cooperative manner. .
Accordingly, five regional fisheries management organizations (RFMOs) have been established for the conservation and
management of these resources. Japan is a member of all five REMOs, and contributes to international tuna resource

management.
Tuna species miprating widely across the world's oceans )

B ecausexof 1ts ye]lowmh skm ~the
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- & finthat Jooks like & knife, Albacomtmm;s
‘the type of figh used for cahned tina if ofl, It .
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"Bmcim" and “Tnmbu Lo L

Soume Flsherles Re.search Agency.

_ Efforts toward Sustainable Use of Whale Resources

The International Whaling Commission {TWC) adopted a moratorium on a commercial whaling in 1982,
According to this moratorium, Japan suspended its commercial whaling of whale species under management by
the IWC (minke whale, fin whale, sperm whale, etc.) in 1988,

The moratorium was adopted on the basis that scientific knowledge on the resource status of whales was
insufficient. Accordingly, Japan has implemented whale research programs under special permits issued by the
Japanese Government based on Article VIII of the International Convention for the Regulation of Whaling, and
has proved that the numbers of whales have been increasing, except for certain species,

At annugl meetings of the IWC, Japan has advocated that commercial whaling should be resumed for whale
resources with favorable stock status and that such resources should be sustainably utilized as food.



Tuna Regional Fisheries Management Organizations and Resource Status
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Tuna Comnyission

Blucfin
tuna

Southern
bluefin tuna

Bigeye tuma | Medism:~ stable | Medium’~ decreasing

Yeé::g’;ﬁh Mediin~ decreasing Mediund / stable Medium. .~ stzble

North:)
South:

stable

Albacoere Medium  stablo " deoreasing

Soutce: Fisheries Agency, The Status of International Fishery Resources for 2010,

Note: Data denote “resource level / Trends of resource level”

"Resource fevel” compares the current resouree level with the resource levels over approximately the past 20 years, and grades the level into "high,”
mediom,” or "low.”

"Trend of resousce level” grades the changes in the resonrce fevels over the past five years into "increasing,” “stable,” or "decreaging.”

( Whales with favorable stock status )
Minke whale
Bryde's whale
Sperm whale
. School of minke waies in the narcti()can
Sei whale As a result of the whale research program in the

Antarctic Ceean, it was found that young whales of
about two to icn years old are large in number, and
that minke whales have soundly mereased.

Hlustration conrtesy of The Institute of Cetacean Rescarch



In order to increase fishery resources (%W : v‘“‘*""——)

actively, seedlings of high-valued fishery
resotirces are released in various
locations nationwide,

There ate about 80 fish species that are
subject to the release of seedlings, The
number of seedlings of chum salmon,
red sea bream, ofive flounder, and tiger
shrimp released anmually exceeds 10
miflion, Prefectures cooperate with cach
other in order to increase the efficiency
of the release of seedlings.

]

Aquacu re, which allows for ore pla;nned productzonthan ﬁshcry, contributes to the s able supply of fish products,
For many fish species, aquaculture holds a large share of domestic production. With regard to aquaculture, it is important
te achieve sustainable production by preventing deterioration of the culture grounds and the spread of infectious discases.

( Proportion of cultured products in Fapan's preduction volume (2069) )
Wild caught

ALaught
(6% ¢
figcr 8

2,000 tons

of bluefin tuna

Bluefin tuna, which is known as high-end fish, rust keep swimming in
order to maintain their supply of oxygen and stay alive. They are
delicate fish; theif scalés are frail, and even a small amounnt of Eght or
¢ noise can cauge them o panic and | swzm into barriers, resulting in death,
E Furﬂmmmre, thay do not neoessanly spawn cach yoat, anci most

Successful
full cycle

Protection of natural resources, stability of aquaéulture,
and stable supply of bluefin tuna




F :_Sh Products -
-F 1sh Product Dzsmbutzon that Has Two-tier Wholesale Markets

Fish products are characterized by the large fluctuations in their pmductton volumes since !andmg is affected by weather and
fishing conditions, and by the fact that a large variety of species are caught in small volumes. Therefore, fish products are
distributed by first being sorted and divided into cargos in the landing area market (the wholesale market close fo the fish's landing
port), and then shipped to a consumption area market (the wholesale market close to an urban consumption area), and finally
delivered to consumers through generai retai-lers (fresh fish stores, eic.).

*Landing area Consumption area
who]esale mar!cat wholesale market
Landmg ama i Intermedia Retailersiwholesale RO
“ shippers or: Wholesalers wholesalers stores of foodstufs .E(;‘onsa_m_r_l;rs _
:ntennedlanes_-_-. IR

Many of the landing area markets of fish products have small transaction sizes and face problems including having little leeway
for price-setting. Accordingly, they face the challenge of revitalizing transactions and increasing fishers' earnings through such
measures as consolidating markets and facilities, enhancing market functions, and promoting the entry of new buyers.

C

Fish
products
average

Distribution of costs among distribution phases (comparison between fish produets and fruit and vegetables)

Lanfimg area whplesaie £0sts };%Wholes 9 costs 3.0

Fruit/
vegetables
average

10 20 30 40 50 60 70 80 g0 100

Source: MAFF, Surveyof Food Prices at Various Stages of Distribution (Survey on Fishery Product Coses) and Survey of Food Prices at Various Stages of
Distribution (Swurvey on Fruif and Vegetable Costs) (Junc 2010),

More than Half of Fish Distributed to the Japanese Domestic Market Is for Processing Indusiry. .

Indeed 60% of f' sh and seafood for Japan s domeshc human oonsumptmn was uscd by f“xe,hery processing mdustry as raw materials, While the
fishery processing indnstry plays an important role as a key industry in fishing communitics, the production volume of processed fish products
has been declining, reflecting the sluggish consumption of fish products, a decrease in the number of business establishments concerned, and the
destabilization of raw material supplies.

0

business

( Breakdown of supply for domestic
_ consumpnon by product form

Changes in the nuaber of fishery processi
establishmenis and the production volume

)

Flsh production for domesti;: o 400 3743 kg s 14 .
i consumption in 2009 B 350 [Eovedl || moied st o g
- - 128

g 800 L 10§

§ 250 £

g 08

g 200 g

: F 062

g 150 5

" 100 04z

50 = - 0-2‘”§

{} gs -,as(s O,G

Canned 5%:
Source: MAFF, Food Balance Sheet.

1993 1998 # 2003 2006 2607 2008

20609

Seurces: MAFF, dnnual Statistics on Fiskery and Aquaculture Production and Arnual Fishery Product

Distribution Statistics; Japan Canners Agsociation, The Cmmers Jowmal: Japan Aguatic Ol Association,
Yearbaok of Aquatic Oil Statistics; and Ministry of Heonomy, Trade and Industry, Census of Manufacturers.
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) Effectwe Usc of “Unused / Underuscd FlSh" and Incrca.se of F1sh Products Wlth Addcd Value

Efforts are made in various Jocations to use “unused / underused ﬁsh Whloh are used for non—human constnption or
are sold only at low prices due to uneven fish sizes or due to a small product volume owing to a small catch, as well as
to increase fish products with added value by introducing new preservation and processing technology.

These efforts are hoped to contribute to increasing Japan's food self-sufficiency ratio through raising workers' eamings
in the landing area, revitalizing the local communities, and expanding consumption of fish products.

Deveiopment of processmg technology

: Use uf amall/unused ﬁsh ﬁ)t schooi meals' ; 5

€ I)eveiopment of serwng ideas
s Suggestion ot‘ new reclpcs

€ Mak‘ngus of'ﬁ'eezmg tcchnoiogy_
Use as food produc

is sance
- Salmion’ softrde

- Smali product volume

- Difficuit-io-provess shape

- Large volume onfy availablo
dving a specific period

- Fixed serving methods

- Low tecognition level

“Also fod gaow crali, el

In order to supply safe and
reliable fish produets to consnmers,
efforis are made to strengthen
hygiene management at fishing
ports where fish products are landed
and to introduce a quality and
hygiene management system based
on the HACCP* (Hazard Analysis
and Critical Control Point) at
fishery processing facilities.

* HACCP is a method to carry out
hygiene and guality management by
analyzing potential hazards and
reducing or eliminating such hazards in
advance in each process from raw
materials to end products.

Changes in the number of BACCP-certified
seafood processing facilities

37
810

Number of
facilities

300

267 280

200

100 -

1995 2000 2002 2004 2006 2008 2010
FY)

Source: Fisheries Agency survey.

Promefting improvement of fanding
spaces {plers) at fishing ports and Tanding
area wholesale markets that are shielded
from outside




Dehvermg Japan's ngh _Quahty_Flsh Products to People around the World

n recent years, exports of Japan's fish products have been increasing on the back of expansion of globai demand for fish
products, In 2010, the export volume of fish producis was 570,000 tons, and their export value was 177.3 billion yen,
accounting for about 40% of Japan's export value of agricultural, forestry, and fish products and foods.

However, export became difficult after the accident of TEPC(O’s Fukushima Dai-ichi NPP, since export destination countries
tightened their restrictions on impotts. In response to this situation, Japan is making efforts to convey aceunrate information on
safety of Japan's fish products.

C

Changes in the export vahies of agricultural, forestry, and fish producis, ete. )

{160 million yepn)

4,000

3,000

2,000

1,000

JF ankaido (Hokkaido Federaﬂon of Japan L
- Fisherles Cooperative Assoctation)
C?n:m saimon i exported to China and scallops are

Souzce: Compiled by MAFF based on Ministry of Finance, Trade Statistics,

: (Kagoshima prifectore)
Cultured yellowtail is exported to the Unifed

vxported to the United States, EU, ote. These States, Chinese Taipei, Hong Kong, etc. as a
overseas sales channels prevent fish prices from sushi ingredient or sashimi product for Japanese
plunging at the time of heavy catch {poor sconomic restatrants.

yield resuiting from a good catok).

Marine eco-labels are labels attached to fish products to indicate that they have been caught by a
method that gives consideration to sustainability of ecosystems and resources, with an aim to promote
consumer understanding of resource management. The Marine Stewardship Council (MSC),
headgnartered in the United Kingdom, commenced certification in 1997, In Japan as well, the Marine
Eco-Label Japan (MEL Japan) introduced the marine eco-label in 2007,

2004 2005 2006 2007 2008

Aznmﬂ-cho l"‘ishery Cnoperaﬂve Assnelatiun

“Nishibdgof (Brocaded Carp) Famers
S0 i Nligata prefecture S
Brocaded carp, known as "swimming jewels,” is
exported throughout the world. Exports were
badly affected by the 2004 Chuetsu Farthquake,
Euat the production systom has beon recoverted,
i exports have been expanded.

Website: Measares for the Promotion of E:purts of Agriculture, Forestry and Fishery Produets (http/fwww, mailgo.jp/jiexperﬂlndex.html)

et

Mar:ne eco- labels

OMarine Stewardship Council (MISC)

Kyoto Danish Seine Fishery Federation snow crab
and flathead flounder, and Tosakatsuo Suisan pole and
line skipjack tuna are certified (as of September 2011).

OMarine Eco-Label Japan (MEL Japan)

Thirteen types of fisheries are certified, including
the red snow crab fishery in the Sea of Japan, the
sakura shrimp two-boat traw] fishery, the Jusanko
freshwater clam fishery, and the sand lance seine
fishery (as of September 2011).

W.Mey, |
) o

BT

R
R

e

Sakura simm in Suruga Bay
caught by resouroe management-
type ﬁshenes

28
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The fishing industry plays the role of harvesting fish and seaweed that grow in the sea, putting them on the
processing/distribution routes, and delivering them to our dining tables. Apart from such primary function to supply fish
products, the fishing industry and fishing communities have many functions (multi functions), as shown below.

{Primary function)

Fish products, which account for about 40% of the animal-
based protein supplied to the people in Japan, are extremely
important food for the Japanese-style diet,

The primary role of the fishing industry is to provide a stable
supply of fresh and safe fish preducts to people.

Bivalve ioffusks, such as olams and
‘oysters, help to purify seawater by

feeding on plankton. . ; . Sc’;:‘lgtef aﬂl?t?)im i
It is reported that a single oyster - JIR _ : {pal]c} colod)

filters about 400 hters of scawater a
day

Photo on the left: - : i ._ . P Scawater puriiicd

Chultured oysters that are be::}g’ hung from B aft 2 . ; by oysters: .-
a raft like a cortain ) I ; . ; . (dark ‘7010?}
Photo on the right: . | I ) :

Seawater being punﬁed after passing

through oyster tafts



caught in fishing nets.

If an aceident ocours af sea, nearby fishers stop thelr work, and
come to the rescue above anything else,

Fishets also perform
voluntary patrols at
fishing grounds in order to g
protect fishery resources
from fish poaching.

These kinds of activities
contribute to the discovery
of illegal immigrants and
suspicious unidentified
vessels.

Fhoto: Fishing boat towing
Boat (tight)

a capsized

The fishing industry has s role to collect nutrients (nitrogen and phosphorus) ingested by sea organisms
through the foed chain up osto land, and to prevent the eutrophication: of the oceans.

In addition, the fishing industry has a role to contribute to the improvement and conservation of the
environment in coastal areag through efforis such as the collection of sea-bottom debris that have been

Photo: Sca-bottom debris collected by fishers

Photo: Dynamic local
ritual conducted on the
sea by fishing vessels
[Kanmai festival in
Iwaishima, Yamaguchi
prefecture]

Photo: Sacred music and dance
offered while crossing the sea
[Kanmai festival in Fwaishima,
Yamaguchi prefecture]

In the times when land transportation infrastruchire was
insufficient, fishing communities served as the core of marine
transportation, and developed unique cultures that still remain
today in various locations.

Photo: Set net
fighing leaming
program for
elementary school
students [Iwate
prefecture]

Photo: Expedition
to the Tokyo Bay
tidal flats [Chiba
prefectre]

The fishing industry and fishing communities also
provide opportunities for uthan visitors fo enjoy ocean
recreation activities and whete children can leam about
the roles of the sea, and about the local fishery and
culture through experiencing nature,




The areas of seaweed beds and tidal flats, which are grounds for fish spawning and growth as well as places that have
water purification capabilities, have decreased substantially due to such reasons as development of coastal areas.

aomons Lofal atea of seaweed beds

1978 1998 2007 4 Source: Ministry of the Fnvironment, Basic Survey on Conservation of the Natural Environment

and Fisheries Agency data,

Concerns about the Effects of Global Warming

In waters around Japan, a rise in sea surface temperature
has been reported. Consequently, there have been concermns
about how changes in the marine envitonment caused by
global warming will affect fisheries.

(3
Long-term changing trend of average seawater temperature
(annual average) of waters around Japan (°C/ 100 years) &

S50°N -

Saury, a taste of winter
R

Saury comes to waters around Japan in autumn
and pleases our palate. Howevet, if global warming
: T T Y L ' increases, the sea areas where sauty can be caught__
B it e Jj ey | are expected fo shift to the north, and the amvai
Vel + .~ season will be delayed. - o
E— /- Rather than s taste of autunm, Saury may be A
cons1dered a faste of winter in the ﬁ;tturc. R

Jupan
-

ao'n A

Watirs off Kanto .
' saury is expccted to::
he: caught

Noverber 2095

30N AT

20°N 7 7
120°E 130°E 14Q°E 150°8
Sourca: Japan Meteorological Agency, 2088 Examination of Mayine Health—Long-
Tem Iﬁ-znds in Sea Swfice Temperditives.

Not;
1} The values denote the rates of increase par 100 years (°C/100 years) in the annual

avnrilgc sea surface tem%wamrcs
2) For the regions mdicated with an asterisk mark [*], no statistically significant
long—tem chapging irends were ohserved in the agnval sverage séawater surface

ratures
» The Sea of Okhotsl-: is exc[uded from this analysis because data in and before the
19&0g are nsufficient




Loo t the location

shing communities in Japan many Were lo

Many Fishing Commumtles bemg Located in Geograpmcally Disadvantageci Areas

ed in geographically disadvantagéd areas, with
20% of ﬂshmg port villages being located on islands, 36% located on peninsulas, and 60% located in underpopuiated areas.

In addition, the proportion of elderly people aged 65 or older (aging rate) in fishing communities is higher than that of the
national average. On islandg, 30% of the fishing port villages have an aging rate of 50% or more.

( Changes in the aging rate of fishing communities and Japan) ( Aging rate of fishing port villages by type of area )
{10,000 people}
270 ; : 40 v vhich elderly people aged 65 or .
Aging rate of fishing % illages in w ¥ people a8
STty 3z older constitute 50% or more of the population
260 " 30 Underpopulated
area ’
250 20 2689
Peninsula villages
o AL LIl LB L WSS R s
Istand
50 0 ” | 4 = .. 2008 2010 0 ' :
2000 2002 2004 200 0l 20% 40% 60Y%
g Mindstry of Int d Communications, ¥ A v
Pg‘gﬁfnm Cerz.susoand %ﬁlﬂrﬁm‘aﬁy sl?rve.y catlons Source: Fisheries Agency survey.
( Locational condition of the fishing port villages )

Locational

condition of
the villages

Landform behind
the villages

Source: Fisheries Agency sw'v. B

Flshmg Industry Servmg as a Key Industry Supportlng Geographloally Dlsadvantaged Areas

Isiaﬁds account for 12.1% of Japan s total number of ﬁshery workers, and 9. 9% of Japan 8 total marine fishery and
aquaculture production value. The fishing industry plays the role to support geographically disadvantaged areas, such as
islands and peninsulas, as a key industry. For example, the fishing industey accounts for 70% of the primary i_ndustry

production value on islands.

( Positioning of the fishing industry on islands

; y . Total pumber 1 5% 5 ‘otal production
Japan's total ¢ : Ap i g of workers on aine of primary

number of i ‘  islands in 2007
. .1 206,000 people

Sowrces: Compiled by Fisheries Agency based or National Institute for Japancse Islands, 4nnual Statistics on Remote lslands (2007) and MAFF, Annual

Statistics on Fishery and Agquacultyre Production (2007,
Note: Data are those surveyed for the 261 islands of which arcas are designated ander the Remote Islands Development Act



Such fish species as saury and sklp]ack in Waters around Japan are currenﬂy h1gh in regoutce levels ag weI]
relatively low-priced and full of seasonal flavor, Eating fish in season also leads to increasing Japan's self-
sufficiency ratio.

If individual people in Japan eat more quantities of the fish species below in the respective seasons,
Japan's self-sufficiency ratio will rise!

Japs nese : Saury

cammon sqmd

Lght: onh . wh : .. Teriyaki: ong dis]
per month deE raonthc pet month e per monthc -

(Qm lnrge saury per dish) s :
Riseny 19t N Rise by 191

(Seven pieces per dish)

%, Risedy 19! j

Ifall of these quanntxes are achieved, the self-sufficiency ratio of fish products for human
consumption will rise by 4% oo i

Consummg Démestlc [Local Fish

Eating domestic/local fish
leads to supporting Japan's
fishing industry, which plays
many roles, including food
supply and environmental
conservation.

'Being Conscious of Our Connection with the Sea: Participation in Environmental
. Conservation Activities. . .

Urban residents are taking part in efforts to tevive a rich sea together with Jocal residents in various
locations. Why not participate in such activities and make it a chance to think about how we are linked
with the sea?

Restoring the abundance of the Inland Sea of Japan through
the regeneration of Amamo (eelgrass) beds

Regional Council for the Maintenarice and Management of Seagrass Beds in the
Twagi-lkina Region [Kamijima-cho, Ehime prefecture]

The Twagi-Tkina region of Kamijima-cho, Ehime prefecture is one of the few places where
Amamo (eelgrass) beds remain In the Inland Sea of Japan. Effotts are being roade in the region to
protect these Amamo beds,

Various seciors, including fishers, fishery research institutes, companies, and local elementary,
Jjunior high, and high schools are cooperating with each other to resiore Amamo bads,

Planting of Amamo

b



Fxshmg .' .bihmunitiés are making efforts to develop a sixth industry in which fishers themselves
-engage m du:ect sales of fish products and manufacture/sale of plocessed seafood products as Weil as

Dcvelopmcm of 3 sncth mdushy an eﬁ‘art to oreate ncw added valuc 'by usmg lecal resourccs, thmugh cumprchenswc
- o3 and integrated promotion of agricultfure, forestry and Bsherics as primaiy n try,
mauuﬁzcturwg as seoondaxy industry, and retailing as tcznary mdustry

2
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Change in catoh of flounder and the number of
released flounder in northern pacific area in Japan
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