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11.

My 11 recommendations

Do not eat high value fish too much!
Catch more fish at lower trophic levels;
Do not use too much fish as fish meal,
Reduce discards before and after landings;

Establish food markets for temporally fluctuating fishes at
lower trophic levels;

Improve the food-processing technology used on small
pelagic fishes;

Switch the target fish to correspond to the temporally
dominant species;

Conserve immature fish especially when the species is ata
low stock level,

Conserve both fish and fishers;
Say goodbye to traditional MSY theory;

Monitor not only the target stock level but also any other
Indicator of the “entire” ecosystem.
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Calling for lower fishing quotas of
tuna while others bemoan the soar-
ing price of tuna have been making
headlines recently. People in Europe
and the United States blame Japan's
love of sushi for this threat to one of
the world's favorite fish.

The decline in tuna resources has
prompted international organizations
to limit catches in waters around the
world over the past decade or more.

While Japan and other countries
are cutting their tuma boats num-
bers, however, other countries have
entered the industry.

This is a sign that, unlike a quar-
ter century ago, when many coun-
tries argued for and against a ban
on whaling, the love of tuna and
sushi is spreading internationally.

What is at stake in the tuna situ-
atiom 1s not a ban, but how to sustain
tuna fisheries.

It is clear that Japanese can no
longer keep eating much tuma the
way we have in the past. From now,
Japan must share this delicacy with
the world. In addition to reducing
global catches, we need to cut down
on Japan's share.

POINT OF VIEW!/ Hiroyuki Matsuda

Japan can no longer keep eating so muchtuna

There is some evidence that Japan-
ese simply eat too much tuna. To-
tal worldwide tuna catches, which
stood at 240,000 tons in 1950, had
reached 1.B4 million tons in 2000.
Japan ate 580,000 tons of tuna in
2004, of which 370,000 tons was im-
ported.

In the old days, this was not the
case. But today, even inns in the
mountains serve up fresh tuna sashi-
mi. This situation runs counter to
the philosophy of local foods for lo-
cal consumption, an idea often pro-
moted by local business
communities.

And indeed, fatty tuna is a treat
that ought to be enjoyed omly occa-
sionally, in small amounts.

In December last year, news re-
ports said Japanese fishing vessels
were overfishing southern bluefin
tuna, source of the much-sought-af-
ter fatty type of flesh. The Fisheries
Agency admitted that Japan's actual
catches in 2005 exceeded its quota
by 1,800 tons.

If we hope to manage this precious
resource, it is outrageous for the tu-
na industry to understate its catches.
By doing so, Japan has lost interna-
tional trust and respect No matter

how much Japan
cuts back on catch-
es and consump-
tion now, it cannot
conserve tuna
stocks alone. Oth-
er countries must
also comply.

It is also impor-
tant to clearly dis-
tinguish overfished
tuna from tuna
caught under proper management.
We must consume only the latter.

To achieve that, we need to mon-
itor fishing vessels and countries that
operate illegally and stop them.

We should also only import tuna
from countries that operate certified
fishing vessels. We can set up a cer-
tification system to label “environ-
mentally friendly fishing vessels” so
consumers can make a conscientious
choice.

Last month, five international or-
ganizations that manage tuna re-
sources met for the first ime in Kobe
under an initiative by the Fisheries
Agency. The government and fish-
eries officials are to be commended
for taking a serious step toward sus-
tainable résource management.

Hiroyuki Matsuda

As the world's largest importer of
seafood, some part of which are
caught by illegal and irresponsible
means, Japan has a large responsi-
bility to control marine resources.
Up to now, lawmakers with vested
interests have concentrated on nar-
rowly protecting their fishing in-
dustry interests and providing
subsidies.

Consumers, too, are to blame, re-
maining blind to whether they were
eating domestic or imported fish so
long as trading companies kept their
plates full.

Lawmakers must become environ-
mentally conscious and work toward
sustainable fishing and conservation
of the marine ecosystem. I hope they
do it soon.

It is not possible to attain this goal
under the existing production, dis-
tribution and consumption systems.

If we can change with the times,
however, Japan may be able to lead
the world in a simultaneous pursuit
of sustainable fishing and environ-
mental conservation.

The author is professor of environ-
mental risk management at Yokohama
National University.
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_AFGHANISTAN'S OPIUM BOUNTY  THE TERMINATOR RETURNS

Newsweek 2003.7.14

Ninety Percent of the Big Fish Are
Gone. Scientists Are Str u;gghnﬂr to

Make Sense of the Fallout.

2002/6/21




R. A. Myers & B. Worm (2003)
Rapid worldwide depletion of predatory fish communities
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...We conclude that declines of large
predators that initially occurred Iin
coastal regions, have extended
throughout the global ocean, with
potentially large consequences on 0

€cosystems. Nature 423:280-283 (20, 10 01w i e
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Fortune Magazine Names Ransom Myers One Of World's "Top
Ten To Watch"

October 2005

¥ Can G M S Suernd Mstan? & Samenn pmciisy ks wesngw + T 15 October, Ransom Myers was chosen by
75TH ANNIVERSARY Fortune magazine as one of the world's top ten
mavers and shakers: people who will change the
way the world operates over the next 75 years,
The prominent business magazine predicts that

Myers' work on fish population dynamics and the
depletion of sharks, tuna and other fish species

will foster "new and better ways to husband the
wealth beneath the sea.”
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extinction risk In the immediate future.

100000 - o) = o= %) exp{_ (X +T*E—X. 2}

\ 27ott? 20t

. 10,000

-— =

:p(f)}

rzack 19

. 1,000 -

100 -

10

Estimated_populatip_n size ( X 1000)

_ 1970 1990 2010 2030 2030 2070

®B¥  (Matsuda et al.

L L *'f """‘ﬂ {
Photo by Fisheries Research Agency, Japan



Is the ocean really dying?

e [ he total catch decreased in northwest Atlantic.

e It Is Increasing In western central Pacific.

Million tonnes
12

Killicn tannes

Demersal marine fish H Felagic marine fish B Crustaceans
Molluscs Cephalopods H Cther species NEI

8
(FAO, SOFIA2006)



Meryl Williams (CoML member) invited talk “Marine ecosystem services
and fishing: agreements and disagreements between fisheries scientists and
ecologists” October 21, 2009, Yokohama, 5th World Fisheries Congress

Walters Can J Fish Aquat Sc 2003

Atlantic Ocean

Pacific Ocean

Indian Ocean

Data: Japanese longline

- Interpolated line

- Myers & Worm method ]
- Mean catch rate, fished cells /\




Rebuilding Global Fisheries (Worm et al. 2009)

Trends of biomass (B) & E
exploitation rate (u) for
166 individual stocks.
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2. Catch more fish at lowe

e Blomass of lower trophic levels is much larger
than biomass of top predators.

Food web pyramid g
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Fishing down (MA 2005) by Daniel Pauly
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Sourca: Millennium Ecosystem Assessment

e Mean Trophic Level is calculated from FAO
FISHSTAT and FISHBASE

e MTL depends on stock fluctuation of sardine
and anchovy, rather than overfising.

12
By D.Pauly
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Change in China’s Marine Trophic Index over the Years (from Xu et al.
(Source China’s Fourth National Report)



No fishing down in Japan

Catch (million tons)
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We can use >2 million tons of pelagic
fishes sustainably in Japanese EEZ.

Source: Fisheries Research Agency, Japan




New Zealand imports
Pacific saury (samma)

http://kaiseki.ori.u-tokyo.ac.jp/~katukawa/blog/2008/07/post_378.




Developed countrie s people eat high value fishes, =&
De\vlnlnn un tr e f d USGs
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After Doug Beard

From Delgado et. al. 2002, Fish to 2020, Table E.14 -
From Delgado et. al. 2002, Fish to 2020, Table 3.3 ¥4




Percentage of Seafood as the source of Animal Protein

Fisheries products
are more important
as food than other

areas (Food

Security).

Data Source: FAO Food Balance Sheet
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650 yen (US$6) with coffee

29

19



1911 Ao 11311 111CAd

Y N\A ~t 11 + miinh Ff
J. LJU [1UL L ]

'aYa mn 'F
VU 111UUI ] ]

Se ,
e / kg of sardine make ca. 1 kg of yellowtall in
aguaculture.

e 20 kg of chub mackerel make ca. 1kg of tuna
In fish farm

& [0 eat sardine or mackerel 1s more
environmentally friendly than to eat tuna.

Beyond beef — Jeremy Rifkin:
Feed cows on grass, not corns (“Beyond
Beef”)
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Production flows in the Asia-Pacific region, by major categories of fish
(million tonnes, live weight equivalent)
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5. Establish food markets for temporally
fluctuating fishes at lower trophic levels;

e “We can still get many fish such as Pacific saury and
Jack mackerel in Japanese waters. We should eat fish
that i1s temporally abundant by a variety of cooking
methods. Do not decide dinner menu (e.g. fried
mackerel) before coming to fish market. Think fish
and its cooking method after seeing fishes in the
market.” (K. lIkuta at Tsukiji fish market)




Catch in Japan (1000 mt)
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fluctuate from speues to spec:les

Wil tnmis WORLD LANDINGS OF THE TOF PELAGIC MARIME FISH SPECIES AND TOTAL
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http://www.fao.org/WAICENT/FAOINFO/FISHERY/publ/sofia/figde.asp



6. Improve the food-processing
technology used on low value fishes;




7. Switch the target fish to correspond

al_

to the temporauy dominant specnes
(Katsukawa & Matsuda, Fish.Res. 2002)

Policy 1 (no switching; NSF)
Fishing effort £= e/3 (constant)
Or E;= E{x) (independent of x)),

Policy 2 (switching; SF)

E= e; x/(£x;) (<stock abund

Fishers focus on  relatit
abundant fish species.




Switching increases & stabilizes
total catch, save It at low levels

No Switching Switching

900 910 920 930 940 950 960 970 980 990 900 910 920 930 940 950 960 970
Time Time 1

e If stock fluctuations of alternative fish
negatively correlated or independent

http://kaisekil.ori.u-tokyo.ac.jp/~katukawa/blog/blosxom.cgi/study/article/switchin



8. Conserve immature fish especially

“ - nem Sw Sm m on e - e

when the b[JELIEb is at a low stock IEVEI:

1970s 1980s 1990s 1993-

%immatures | 65.0% | 60.0% | 87.0% | 90.6%

4 20 M1 [12

Catch in numbers (billion)
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Large fluctuation of recruitment

RPS (’kg)

Var[recruitment] : 80s >90s, P<0.3%

Var[RPS]:80s<90s, P<10’

1970

1975

| Recruitment
— RPS

Strong year classes |
appeared twice

\

AN

1980

1985

1990

1995

14

Recruitment (billion)



http://www.ices.dk/marineworld/fishmap/ices/pdf/mackerel.pdf

Overfishing in chub mackerel immature fish!

Chub mackerel fisheries
Norway = Individual Quota
Japan = Dirby competition

Age composition of chub
mackerel landings

North Atlantic 2000-2004
Japan 1970
Japan 1995




Quiz
Which 1s Pacific chub mackerel?

e Recently, Japan import Atlantic chub mackerel. Japanese
often eat Atlantic chub mackerel than Pacific chub
mackerel.

@ @

Photos, see Matsuda (2009, Bun-ichi, Tokyo)



Risk assessment of stock recovery
plan (“Simple Operating Model”)
@ Start age structure of the current stock;

» Future RPS () Is randomly chosen from the
past 10 years estimates of RPS. (include
Or0CesS errors)

e Ny, = SSB, ,/(1+5SSB))

® Noiwg = Nycexp[-M-F] (a=0,1,...5,"6+")
e C, =N, eM2F w,

Kawal,...,Matsuda, Fish. Sci. 2002
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Kawai et al. (2002: Fish. Sci.68:961-969)

100%
00% |— —®F during 1970-80s
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Probability of stock recovery

2000 2005 2010 2015

Do not predict a single future

34
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e Can whaling be managed to protect whales and
whalers? — Plenary talk by Judy Zeh* at
International Mammalogical Congress at

Sapporo, 2005

e Conserve diversity of flora, fauna, language
and culture!! These are source of future
human development e 1

*Ms. Judy Zeh: past chair of Scientific Committee

of International Whaling Commission (IWC) o



Artisanal fisheries

M.Makino

Country No. Fishers | No. Vessels | % Artisanal Fishers
iceland 6,300 826 0.63
Norway 22,916 8,664 7~ 0.89 N\
Denmark 4,792 4,285 N0.86_/"\_
U.K. 19,044 9,562 0.82 )
France 26,113 6,586 0.78
Canada 84,775 18,280 0.74
NZ 2,227 1,375 0.74
Spain 75,434 15,243 0.76
U.S.A. /m\ 27,200 053 S
Korea [| 180649 |] 50,308 7 09 X
Japan  N_ 278,200 219,466 0.98
Australia 13,500 C.A. 5,000 N.A.

36

SSF < ISCFV 25 (the International Statistic Classification of fishery Vessels)






Ecosystem services V(N, C)

e V(N, C) = Y(C) - cE + S(N)

/\

_\

e C... catch, E... flshlng effort; N...

& = CBN
lllll




Maximum Sustainable Ecosystem Service
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10. Say goodbye to traditional MSY theory;

e Ecosystems are uncertain, non-equilibrium
and complex.

e MSY theory ignores all the three.

S < ()
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11. Monitor not only the target stock level but
also other indicators of the ecosystem.

e Classical MSY theory ignores uncertainty,
non-equilibrium, and complex of ecosystems.

e Adaptive management (AM) Is robust against
uncertainty and non-equilibrium of ecosystems.

&« Monitoring of fish biomass is indispensable for
adaptive fisheries management.

« But It 1s not enough for complex ecosystems.

42



Feedback control in fishing effort Is
robust against uncertainty...

Stock size Fishing effort
dN _ dE _ *
= T(N)—qEN Te=U(N-N*
Even though the MSY level N* NN*
IS unknown, the feedback
control stabilizes a broad \

f(N)

\

range of target stock
level . \

Stock size.N

43



Predator abundance P

IS feedback control,

20

15

10|

If prey Is exploited and fishing effort

— dP/dt=0
dN/dt=0

...(Matsuda & Abrams in prep.)

dN _

N fCN
dt r(l KJN sy ICEN
dP_ bfCN
at {d gP+1+hCN]P

0 20 40 60 80 100

Prey abundance N

Fishing effort E Is small
E is large

predator P
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My 11 recommendations

Do not eat high value fish too much!
Catch more fish at lower trophic levels;
Do not use too much fish as fish meal,
Reduce discards before and after landings;

Establish food markets for temporally fluctuating fishes at
lower trophic levels;

Improve the food-processing technology used on small
pelagic fishes;

Switch the target fish to correspond to the temporally
dominant species;

Conserve immature fish especially when the species is aféé
low stock level;

Conserve both fish and fishers;
Say goodbye to traditional MSY theory;

Monitor not only the target stock level but also any oth
Indicator of the “entire” ecosystem.




