REEWEFEIEZE 77 (BIALSOJSERE &%) 23-28, 2013

(KEBET—HATX 5)

Bull. Jpn. Soc. Fish. Oceanogr.

LY —LS T N EBBETE)
JIlgG 4 (1928 ~)

EWEZ T - RO

FL oI

LY=Ly 7 bew) BEN (R - W - W ERER D
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WESN/ZDIF20084ETH 5. TOA LTINS, KETTH
B3I LIS OFEMEIA NS L)1k o> T,
LY —2437 MIET 530 (Bakun, 2004) *° Chavez et al.
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D& % 5 3LHS Science FEICHE S N/2DH ZOEHTH 5.
B, LY=L 7 N ORZEMBBENL, BHEROKE
T3 HERTH S,

T ZKERIRE R OE 2 T, W CPEr) %
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L, EBOWmFEERRIIIEER - FPHEYT, [ (EAE
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FHEZIZAD W T LR TRO LN D ETICE S - ER
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MROEE—FL T 2 R/EEXLEH SErim A

IR PE T S X K BERF SR 0 & BAL K2R IS BB 5 1974 4E
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SN TP E—L GREOREAERIR, A%
KYEZH, IBHGIEFEAEICB T 2RO 14E5E)
DFHNT, WROIRGWIFEH ZHIC, BE - 2 740
ST - 7 RNV MBEROY A T EROFEY L 72 H)
ZIEH$ % (Kawasaki, 1983) &\ 9 SElizfi7z. LaL,
Z ORI LT 7234 5K E B 1543 Andy Bakun
W 512 X 2 YEEOFHENE, [[FFERY 2 22 L2 3D
CR2T EOREITE 2wl LEENZbDTHo 7.
AR EIROLTIB L, BT TH o 72K
PERIRFHE B IERD L H 1B XTw/z (I, 2009). [
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B: HY74NV=TF - RATY, C:FY) -4 TY, D: I—
gyN- A7,

g RH Parrish

AD MacCall
B

ERROBEGBEBISORE—/NFTFTA LT b
1986 4E 11 HIZANRA YO ITTHRANLZY YRV Y A
BT [KFEFEEHMTH~A TV 3HOGERER) & a5k
SO | (Kawasaki and Omori, 1988) #5&K L, <A
7 ViR LIRS E MBI, AT e
77 F 47 OMMERAEIER L 7. Kawasaki and Omori
(1988) &, 1) <A 7 Ol &P Eke iR O 1
KOOI AMHETEIT L, 2) AT 0oh s s
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A EIFICAE L TWA I E 2 RL. ZDLHIT, 20
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W D186 4 EINZEH)), 2) BEORMA 7 —n Xy 1HF
HOCBEETAE LB 7 4 — RNy 73, 3) BHE OB A
= VORGRETH BIET 1 — NNy 2 HJPH N TH
LH0D, FHLEFHLRAHIZALIEL, KAEDOBEIH L
TR L Y B A4 ZTIBE L72ISBE R v e v ) 3l
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EEEHHTE 2L L, ABHNCA LS EEOZLEIIG
L2 EHERPLETHAHH) L RXT 5.

#UWER

WEAERRDL Y — A3 7 MIET 5 A5 = X L0781,
WOl [REBREAGL | \IRE L, RIEREMIEL v & =7
20114E9 HICE T LY Y RY Y A THE SN
O, 2013a). ZZTl, WEREICBI 2075~

F1. KEWBEFBRIIBITALY =AY 7 ML -FEDY &~
N IVARE B 7 1 Eiv S

iE F—=

2011 ICAEDOWEERBE L ~ A4 7 V0@ - AR HRO TS ?

2010 /NEGFAFOMAMBOERE L MAZETHOBIR~< 7
TV eRATY I Y TFAT ORI~

2009 SMEZALE NFRGENCINE T A B R ORI NEE L
R ]|

2008 INEEHOL T — AT T b EGIHELET)

2007 X HEBERLINIC BT B RS & HSE RO R E)

2007 HEIBIEREROBHER H Z AL EEZ YY) v T

2007 ¥ A4 T VEFEOME - BINEE 50 R5 (GE21 bIEE -
BHOWELEZD)

2004 19984EICHASIATL Y =AY 7 VIR 5725 ?

2002 BEIREB O A LG HE

2002 =FE - EEIEHRICB T A IRABOGHEBH L LY —AY T b

e

I NY=TT T o b N KT RAN & LA fil
BEEWHEBEIZOWTHERVER SNz, 4 7 V25T
HL Y= ATIE/NIFAICEBRO I AL F =G L
AT TOWRBEREEYXZDDIIHL, FEL T -
LY = A TI/NRFEAP S T AVE =T 5. o
B KA—WERDL Y — AT 7 Mo TEHEI S NS,
PDO T/R & M % K5 —if 5% 0 22 A & oo 9 g,
XATY LYV =ATETY) 2=y VERAEDIFEL
AR FREOLFRFKRPARAE L 2D, HEBOE
FREPETKEZEBIZTIE FITE. ZOE, —RE#ED
AN, TANVFE=DTAL T VICHRERINDS. i,
<A T Y hSRENVIEEANOEY T AV F — OiEkEE)
w720, AT AV F—I13/MNERA T 52 LIk
0, MNEFHOBFEENKELL kD, vl T2 - LY —
ATRBEDOZ EIRI B, ZD X)) LHERZ &L
XLV =237 NAGOERE D Kawasaki (2013) 12
LY FHOCHRICRE STV S,

HEOHRELBEA

BEWHIEZE T HNBDORA Yy =T L LT, HFEHH
0124 EHFICHEBH & LA RAR LS, FR
RIESHEDTTESLZ B E VI RIAEICH Y, KD M
WCHEHTEL, 1) BRECMLTWEZEZS, 2) KWL
PoYFEEEEOHTE 525, 3) BRI VOIR
T 5. FRAENHEEDPS LY — LY 7 MEEDOIERIC
FELBEBIZOWTIIIINEG (2013b) BB TWAE. £
NcksrE, LYY= 7 FoRRIZENOIX [£&FE
HWOoOEM ]| OFHMTHY, WEREER L VD SRDTHE
G (RAMEEHI AR, WEARER) (SHEICR 2 ) HoT
Wb DOTH LA, HHIREDLIICHELH>TWVD
DODEIFH LR ETH 5.

SO RSB LTI LT, HE-HEFAERRIC
AT (Kawasaki, 1980) #BwWwH L7z, Zhig4g%
H & 7 o 72 r G L KIS IR 2T 7200 TH 5.
Thbh, BEEMFEOERRIZBNT, BENOEELH
WOMAEDLEEILARNT A FT7 L, MARLE) L AN
BREi % ZRE L T3 DDA REIE O A AE % 79 L 728D C
WP X Th b, Z0H, ZOTAFTIEHF ¥ O

(EAA85E] e
VA g+ A (AR — BEFTWER — KRemFHR
GBAERER)
RSEim A=neomfr — BHEWER < BF (AR
(BAERER)

K3. MSYH#@mHHLY—24T7 b (RS) BEA~D/T ¥4 57 (JIIE (2013b) % UHE)



LY=Ly 7 ERREEH

Ze#H12 X o T3> (Winemiller and Rose, 1992) & % W& 5
> (King and McFarlane, 2003) OAEJEREEIFICEF LD HN
7ehs, BARLZDZEZFINBEOLDOTHSB. T2, 20
1980 4E DXL D ¥ 4 b )V fundamental relations i& F S (21|
B DLEHERLTVD.

B B

19284F  HEMRMTT A F 1

19504F  HUILRSA R K EE R 2R

19504F  JKEETT AL XK R SE

19654 7K T B X K B AIF 22 it

19694 HARFEMSHERE (~ 19854F)

19754F  HUL R BAHEE (~19914F)

19854F  HUL KPR (~19894F)

19914F  BUL K44 B 0%

19924F  EINL G HEE RS % B ¥z - KRBT % B
728 (~20004F)

20074F IR V2 E ORFEOMEAY F 55125
WTHEN IR 2 TR L 22588 12 KR At
EMOEEL N5 EEE)

20104F  REMREFRHESR

X #

WA= - =7 - AEEE - Il 5 (2005) LY —a Y
7 N EOKEGER ] HAEALEAR, I, 143 pp.

Bakun A. (1996) Patterns in the Ocean. California Sea Grant, La Jolla,
and Centro de Investigaciones Biologicas del Noroeste, La Paz, 323
pp-

Bakun, A. (2004) Chapter 25—Regime shifts. In The Sea vol. 13, eds. A.
Robinson & K. Brink, Harvard University Press, Cambridge, 971—
1026.

Barange, M., R. Harris, F. Werner, E. Hofmann, R.I. Perry and J. Field
(eds.) (2010) Marine Ecosystems and Global Change. Oxford Uni-
versity Press, Oxford, 412pp.

Brodeur R. D. and D. M. Ware (1992) Long-term variability in zooplank-
ton biomass in the Subarctic Pacific Ocean. Fish. Oceanogr., 1, 32-38.

Chavez, F. P, J. Ryan, S. E. Lluch-Cota and M. Niquen (2003) From an-
chovies to sardines and back: Multidecadal change in the Pacific
Ocean. Science, 299, 217-221.

Checkley, D., J. Alheit, Y. Oozeki and C. Roy (eds.) (2009) Climate Change
and Small Pelagic Fish. Cambridge University Press, New York, 372 pp.

Cushing, D. H. 3%, JIlIF & (1986) [l & ifiE—S =0z LD
IKFEGIIC B LTS5 AR, W5, 378 pp.

A (2007) WEHEREOLY—L T b [LY—A V7

b —RMRZEEY & AR A R I - fEEAE - B
o - TSV R, BOLETE, R, 11-20.

MBS (1987) LR FHELE RO E LD EZFOEEILIZD
WC. KA, 34,777-781.

NG A (1977) T & BREE—K - Ao EWY: ([ v KoL
T ) WL, R, 126 pp.

Kawasaki, T. (1980) Fundamental relations among the selections of life
history in the marine teleosts. Bull. Japan. Soc. Sci. Fish., 46, 289—
293.

NI (1982) [¥pfgdi). EAEALEA M, LT, 327 pp.

Kawasaki, T. (1983) Why do some pelagic fishes have wide fluctuations

in their numbers? FAO Fish. Rep., 201, 1055-1080.

Ny A (1987) [iFefalbizLizb—Ch b0 IAREE (L
KKK DRLAb) | BRSO RHL 71 pp.

JIG A (1992) [ - 412 - shEk— )RR AaR 4L L. Bl & E)s,
HOE, 262 pp.

N 4 (1994) RAAEROL V=427 b Gz [
D 104 —FAO B MK ik (1983) 2 5 PICES 5 3 Il 4 k&
& (1994) T, KEMENTZE, 58, 321-333.

JHms A (1999) [HESEEF—2EEHTE 2o ] BIlEH)E,
HE, 210 pp.

Jls A (2003) HbEk 2 7 AEBY ORI G & LT O AR
ROV =227 b TR, 393, 196-205.

JIIG A (2005) [T (ZFTHO 1. BOLESETE, O 246 pp.

N (2009) LY — 4 ¥ 7 bR O R H
459, 3-20.

s A (2009) [4 7 2 ERBEEB—REORKEEZ D] &
WeHTH, HaL, 198 pp.

NG 4 (2013a) BHAEHE) & BHARFSE 2 15 OV 0 1 72 2 —H
AP R 19 MR G A AE7E sk & (201249, IR
F)ICBIFEIYAY—=AVL 7 Fx—. ISAe X H TV (http://www.
jsa.grjp/)

JIEE A (2013b) IS iR i 440 & M IR R F OB R,
216, 137-147.

Kawasaki, T. (2013) Regime Shift—Fish and Climate Change. Tohoku
University Press, Sendai, 162 pp.

NG A - ABHRAHE - AT 0 - TSP B (2007) [L Y — A -
v 7 bR & AR IR B ] SOl R, SRR, 216
pp-

Kawasaki, T. and M. Omori (1988) Fluctuations in the three major sar-
dine stocks in the Pacific and the global trend in mean temperature.
In Int. Symp. Long-term Changes in Marine Fish Populations, eds., T.
Wyatt & M. G. Larrafieta, Imprento REAL, Bayona, 37-53.

Kawasaki, T. and M. Omori (1995) Possible mechanisms underlying fluc-
tuations in the Far Eastern sardine population inferred from time
series of two biological traits, Fish. Oceanogr., 4, 238-242.

Kawasaki, T., S. Tanaka, Y. Toba and A. Taniguchi (eds.) (1991) Long-
term variability of pelagic fish populations and their environment.
Proceedings of the International Symposium, Sendai, Japan, 14-18
November 1989. Pergamon Press, Oxford, xi+402pp.

King, J. R. and G. A. McFarlane (2003) Marine fish life history strate-
gies: Applications to fishery management. Fish. Manag. Ecol., 10,
249-264.

King, J. (ed.) (2005) Report of the Study Group on Fisheries and Ecosys-
tem Responses to Recent Regime Shifts. PICES Sci. Rep., 28, 162 pp.

Klyashtorin, L. B. (2001) Climate change and long-term fluctuations of
commercial catches: The possibility of forecasting. FAO Fish. Tech.
Paper, 410, FAO, Rome, 86 p.

Kurota, H. and M. Kai (2012) Characteristics of historical population
dynamics of temperate tunas in the North Pacific and implications for
management. Document submitted to the WCPFC Management
Objectives Workshop (28-29 November 2012), MOW1-DP/01 Rev
1, 17 pp.

Minobe, S. (1997) A 50-70year climatic oscillation over the North Pacific
and North America. Geophys. Res. Lett., 24, 683—686.

Minobe, S. (1999) Resonance in bidecadal and pentadecadal climate
oscillations over the North Pacific: Role in climatic regime shifts.
Geophys. Res. Lett., 26, 855-858.

SUEIELRE (2007) MEMBESICB T LY — 4 - ¥ 7 b ETAE
A= WVEBDAH =L, [LY—=4 - ¥ 7 b—RELEH L
AW R N A - fERAHE - 0 8 - 7 B,
I ESENE, AT, 45-61.

FUEHER (2012) SifE - L Y — A Y 7 b DA A = X A ER



wAWE, W

ERBRAM O e, KEEIRENIGE, 76, 228-230.

TSP E (2007) LY—A - V7 FEEAKE. [LY—A VT
M—REEE & A EIRAE R I R R AR - B0
8 - TP EEE, BODEEE, WL, 157-173.

Nitta, T. and S. Yamada (1989) Recent warming of tropical sea surface
temperature and its relationship to the Northern Hemisphere circula-
tion. J. Meteor. Soc. Jpn., 67, 375-383.

Sakurai, Y., H. Kiyofuji, S. Saitoh, T. Goto and Y. Hiyama (2000) Chang-
es in inferred spawning areas of Todarodes pacificus (Cephalopoda:
Ommastrephidae) due to changing environmental conditions. ICES
J. Mar. Sci., 57, 24-30.

Trenberth, K. E. (1990) Recent observed interdecadal climate changes in
the Northern Hemisphere. Bull. Am. Meteor. Soc., 71, 988-993.
Vert-pre, K. A., R. O. Amoroso, O. P. Jensen and R. Hilborn (2013) Fre-
quency and intensity of productivity regime shifts in marine fish
stocks. Proc. Natl. Acad. Sci. U.S.A., early edition. http://www.pnas.

org/content/early/2013/01/15/1214879110.

Winemiller, K. O. and K. A. Rose (1992) Patterns of life-history diversifi-
cation in North American fishes: implications for population regula-
tion. Can. J. Fish. Aquat. Sci., 49, 2196-2218.

Yamamoto, R., T. Iwashima, N. K. Sanga and M. Hoshiai (1986) An
analysis of climatic jump. J. Meteor. Soc. Jpn., 64, 273-281.

Yasunaka, S. and K. Hanawa (2002) Regime shifts found in the Northern
Hemisphere SST field. J. Meteor. Soc. Jpn., 80, 119-135.

HHWE (2008) LY —A ¥ 7 baHELKEREEH AT
ECE, 40, 463-468.

Yatsu, A., K. Y. Aydin, J. R. King, G. A. McFarlane, S. Chiba, K. Tado-
koro, M. Kaeriyama and Y. Watanabe (2008) Elucidating dynamic
responses of North Pacific fish populations to climatic forcing: Influ-
ence of life-history strategy. Prog. Oceanogr., 77, 252-268.

BHIE - EETHET (2010) [Ho7z<A 7 VR <3N (X
W=7 7 Z037) ). WlEEE, WL, 146 pp.



