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Wind off Hawaii and fisherie:
Expected benefit from mec
to society
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supply of products compared with hunting/gathering. The

productivity per man x day is much larger than hunting/gathering.
Based on the “schedule, It s possibie 10 maiadge e (1
redundant man power for infrastructure, warfare, art, religion, etc.
Stable climate in Holocene'is one of Inmpefant faCiors @Rine
evelopment of strong regines andiempicSideRESs e Fse]
supply of food through agriculture.
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Recent studies revealed the collapses of ancient regimes were
related to long-term climate variability (100s years) which induced

starvation, riot, invasion of different ethnic groups

Fisheries are targeting mailiicl resotiiges e stimel T @ u

ecosystem service.
Fishermen know seasonal timing of fish migration, fishing point, fish
Bemavior, etc. rom helr expenenee BUFsIessiy= sl Snisela
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FISh Spec:es Alternatlon ( FSA)

Anchovy (104 ton)

0 AR RRERXINANNNNANNNNNNNNNN AN X ooN
1905 1915 1925 1935 1945 1955 1965 1975 1985 1995

Sardingé landing in Japan:

1960s: 100" ton

@ BSOS, a0 on

1 98¢6: start declining

2000- : ~ 10~ ton (<5% of peak landing)
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Impact of the sardine collapse to regional
economy m Kushlro for 3-yeas (1990-92)
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Direct impact to purse seiners is not included
(all the officers/crews are based in other regions)
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Kaneko et al. 2012
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24 fleets were disbanded

Sudden and unpredictable FSA induces economical
and social problems




SR

Y
]
v

-
| -

-
n g, . T, . st e i,
. w . [ P v F Ay | |
- £ | | - B . N - E [ o o » |
. v B I A | | 5 Ll B B - -
i B B A B o [ - . . N ot - = . F |
= . @ | . @ o | & 'E . B i - BB O
. . W ' ™ W W - - W W P W W e W
e T e s e eiinedl e e Lmmee s Beeed et whme s dmeseems S meend e
e L e e ... == = e
e e e e e e
, . . . .
S R Se i S s

-

T,

.
.

st
-
i

-
i
coaE
-
G
o
e

=
e

]
-
-
- -
-
e
e
.
—_—
R
.
.
.

.
-
.
-
-
-

5
o
il
]

]

-

-

S
e
-
[
i
*xﬁx"‘::*
-
.
o
.
.
*:
.
o
£

>
N
o
o
o

.
.
-
.
-
-
.
.
.
-
.

- 5

s s

e e
- -
-

... -
... - . -
. - -
. -
- e ...
. ] e dmmae s el e o 11 rnr
el e e
A e | C O
= ) =y o £
— 1/ Il i g = N
e

o

.
.
.

¥
-

.
.
!

-
-
1

]

~\

o
.

5
=
\ |
9

v
-
s tedmendiae g
0
.
.
.
.
.
.

bai) such as fisheries........not really respectful word.

~

ry
)\

=

o
-
-

!

-

L
e
=

e
L
.
L
-

e
-
e

-

o
s
-
-

.

-
-

-
-
=
-
.
-
.

-
-
-
e
o
-

.
¢
]
/o
i
v

—
£
L)
U/

business (sh
Unpredictability and high variability in fisheries production prevents

direct (boats, nets, gears, elc.] and lnaiect (e DRIt @ a0 L
new market) investment to thae Iadtiste/, Thls alse pie Elils {1« i

to infrastructure for valte additiont|(€.q., €old SIOkE raRSEerEid = /Sl

of high guality fresh fishifireminain @ st eiics i

Scientists” efforts to understand the mechanism of FSA and the
forecast contribute stable fishers housekeeping, more effective
investment and easier application of fisheries management policy

based on fishers” confidence in manager and scientists




FlSh Speaes Alternatlon ( FSA)

Anchovy (104 ton)

0 AR RRERXINANNNNANNNNNNNNNN AN X ooN
1905 1915 1925 1935 1945 1955 1965 1975 1985 1995

Sardingé landing in Japan:

1960s: 10%-10° ton

mid 1980s : >4 x 10°ton

1 98¢6: start declining

Z2000- : ~ 10° ton (<5% of peak landing|

ANnchovy landing increased after the sardine stock collapse




® Sudden increase in aged fish & decrease in recruitment from 1988
® No. of eggs spawned were >10'> during 1988-1992

Juvenile sardine did not grow to age+1 after 1988
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What is the trigger of the FSA?
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Noto &Yasuda 1999




Mortality Coefficient Anomaly

164 166 168 17 1727 174 176 178 18
SST ()

Noto and Yasuda 1999

Juvenile sardine (distribute in KEX region) did not grow to

age+t1 after 1988



Mortality Coefficient Anomaly

1 1 L 1 1 L 1 1
164 166 168 17 172T 1774 176 17.8 18
SST(T)

Climate
1 Variability
Correlation (R e

Dynamics

Mechanisms

WG27 Manu DiLorenzo




" means of eddy resolving GOCM OFES to understand the
mechanisms of the change in SST and sardine recruitment
variability responded to the SST change.
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= ‘-“’-S%I;F‘é'ﬁdhﬂaly Induced Rossby wave and propagated to west.

SSH anomaly: reached to KEX In 4 years (1988)

The arrivaline SSEE anomaly in KEX region induced KEX
acceleration and SST increase




Annual variations in MLD, SST In
the KEX (OFES) and RPS recuiment per spawner
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Recruitment failure in the yeas of shallow MLD and high SST
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Innate problem of fishery as a modern industry is that the production i Aol
pbased on planning by human being. Human society and economics expect
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housekeeping and wise use of ecosystem fisheries production.
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