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S A TCOMMOLRTEEEZ R LA D TEH %, &
MEBHB L, 198348 B BI0OF KA T, 198345
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A 5 A 6 A
LS 1 2 3 1 1 2 3

P (cm)
10.5 0.16
11.0 1.25 0.02 0.02
11.5 5.79 0.09 0.33 0.05
12.0 16. 05 0.30 1.72 0.13
12.5 26.74 0.88 6.01 0.35
13.0 26.74 2.18 14.18 0.81
13.5 16.05 4. 56 22.66 1.68
14.0 5.79 8.07 22.56 3.13
14.5 1.25 12,07 17.93 5.23
15.0 0.16 15.27 0.02 8.88 7.80 0.04
15.5 0.01 16. 34 0.19 2.98 10. 41 0.06
16.0 14.77 1.27 0. 68 12.43 0.59
16.5 11.29 5.26 0.11 13.29 3.34
17.0 7.39 13.99 12.71 11.34
17.5 3.98 23.85 0.07 10. 88 23.18
18.0 1.84 26.07 0.32 8.33 28. 42 0.33
18.5 0.74 18.27 1.28 5.71 20.93 4.40
19.0 0.24 8.21 3.85 3.50 9.25 21.79
19.5 0.07 2.37 8.84 1.92 2.46 39.70
20.0 0.01 0.44 15. 37 0.94 0.39 26. 61
20.5 0.05 20. 28 0.41 0.03 6. 56
21.0 0.01 20. 28 0.16 0. 60
21.5 15.37 0.09 0.01
22.0 8.84
22.5 3.85
23.0 1.27

z 13.0 15.7 17.6 20.5 14.1 16.8 18.2 19.8

s 0.70 1.22 0.75 0.95 0.80 1.50 0.70 0.50
Ef 1983 1983 1982 1981 1983 1983 1982 1981
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ERFEED LS K REOERMARBRENCHBE LTE
FT 2L mARNBEREL, WED EORNENRED
EEC L 2EBROBEDE(LPBEO—FHEHER D
Jbhd, HROERMSEHBOEEMCIIETEER
ZOBEDBETH B,

WAE, HAGEHETIE 19634E L 1983-84 I JAE L R
FEEBRRED B, TOREORENAETIKETY
e, BB AR OMZE B b » TEMES R,
HEDKRLOBERIZELTN D & L35 bz, =
BEIF UL AELAVSEDERBEYID LT T
ZTOEREHRHAL THE 0,

19634, HAMMORBEERSKR, ¥ FAAENT
ALRTEP S BRI EHERO BR % T 8 £
HRELHIRT 5 L HELEOREDEOES, EH,
B, BRCRT2LHAROFEZERIAEL, AOE
BEMRETIRAE - 7,

i, HIXHEEEDIIBRED DS R SHEE A
BETOEESD L, H1EEDLEISCERADK
PR R R 2 CEXHEO hER E © 2~4°C D
KiEEET (PELODE) 2% Dk,

CRCHEIND LS, BHEATRBE, Haetd
CREM BRI R0 2K EH B 0% & BEBRARE
BAURERE UTEBERSEAR L E b5,

—75, AFEOHTIHFILIEDZEHAS LR SERT

BHAOHERROKEBET X V&N K EAKEES

RUCHKOEFERRABEAR DA AL 1), COER
DR EROHEEER, A EOEXHECL bR
ERFEBRRK LR, BEECAHLLEREK
DERCLIBDLBbN S,

ZDX DI, 196340 HATED BEAKLELII,
AAMRE, BROEMEIGRYIE CREERSSH
DEDHLIC L BHREOWNH L BERAC L 2 BEE
BILTHD, $FHULOEER, ZBOREREICS bR
EFHERIL, FLL AL EHEAKOZESICE 5
LABTENHED,

i B B X GREATEEER)

ZDI963FEL D HAREBKERFET L ES>BREEL
ORI, FERBR(TATY, TTY, THRE)
e o CTHEEHESLTRY, TOAERAES
HETIORBEYORERR TCH 2, R1LRLED
1319634, PiHAEHRIC SO THRORICREEGER
DORERNEZRRL TS L EBEI N, BEERERE
FICFERGEERIELEBDEEL L 5,

B, $HIEEA advective/eddy diffusive mixing 1€ X
HEBEFOMMCIEE - T, FBRICEEHEM
BINZERNBTF ORBMN, —H TR OBERENFEE
T5EEENLDTALH-» TREVNBBEINTRY PR
e - TREREBEORREEKHOO oML b b,

TDXD, HAEFIEDFHI D EEHITHER X 5
XA EAEMERICS bh s L0 RERR/MZ, =
LWEAKHIK L 2BROBERAK X » TREMOE
EF CBESMUEGIND T TRER» DRBEFNR L
FBHEINT, HEEO—RNEXENSBC &
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X 1 19634 2~3 AOREERHc KT 5 AR
HOKEKIEDFEE

— 145 —



KEGHETASME 0BE 25

£ 1 1963 FEFELHIC BT 5 BARFIONE & O RE NI (TsulTA, 1966)

Fish species Information

Sea area Authority

Todarodes pacificus

Small size squid located in

Tsugaru Strait Aomori Pref.

the waters near coasts for Fish. Exp.
long time. Sta.
Scomber japonicus . Landing of the juveniles was Hachimori Akita Pref.
Common mackerel more abundant than that of (Akita Pref.) Fish. Exp.
the average year in the case Stn.

of the daiboami.

Coryphaena hippurus

Dolfin the fixed net.

Trachurus japonicus
Jack mackerel

Thunnus alalunga
Albacore

Katsuwonus pelamis

Skipjack case of albacore.

Thunnus thynnus
Bluefin tuna
and roundhauls.

Small size fish was trapped in

Rate of abundance of 0-year old
fish in catch increased during
the period from July to October.

Small size fish was caught more
abundantly than the average
year, by hook and lines.

Same circumstances with the

Younger fish was abundantly
caught by the stationary net

Coastal waters Niigata Pref.

around Sado Is. Fish. Exp.
Stn.

Coastal waters Seikai Reg.

near Western Fish. Res.

Kyushu, Japan Lab.

Waters near Tohoku Reg.
Tohoku of Main Fish. Res.
Island, Japan Lab.

Waters near Tohoku Reg.
Tohoku of Main Fish. Res.
Island, Japan Lab.

‘Waters near Tohoku Reg.
Tohoku of Main Fish. Res.
Island, Japan Lab.

x 2 REAW KU ZEEORE KT 2 EHERITO Sequential dynamic system

Sequential factors

Effects of the cold water

Allogenic factors

1st step 2nd step on marine organisms
Temperature Hydrographic Introductions Thermal stress (thermal impact)
disturbances of populations
Salinity Environmental Translocations Isolation of population from neighbouring
modifications of populations water masses by thermal barriers

Expansions of
nursery areas

Coupling ——

¥HrEhsd, TOXIEREFHFOELETETRERE
5o HREEZERECE S allogenic factor &% %
HLENTE B
ZORBERPKBROEGEE 2 ED 5 HFACHE
ERIZLTOLBEELRT LR 2ICRDLL DI, &
OERIZHBROBFIA L T OhORBEEROLE 25| &
BIZL, ThickinTAYEMBBOK BB HL
0, SICHKBENDBMBSHESB 720, HHWIE
YHIEEHRIREND L REBRE, HOhDHL
WA 7~ VORKREE L TRBZ 3., 7hbb, B
FEREEE DO LoDKIBEBNCH T, EPREE L
TRBBEMR r—vk, L9687 L EAEOKES
KXo TERETICLRLE ST, BENEDNAREE

Promotion of primary production
(sometimes blooming)

Increase of prey abundance

Storm-induced nutrient enrichment
of the euphotic zone

HE 3 LU kAT %, TN sequential factor &FEA
TRy, KEZEkEHE 20X 3 RBEELEZT T,
CHICEBICEE) L CHbh 5 YRR, TibbER
EENOEE, HEYOAERNR R, LuRERE
DEFFDEE L » TREELRBBIETH %, TOX
5, HEBEOCEHCELIIGL THONDEYH
%% coupling L ESDTH DA, 1963F LA DbIAH
AFNE D FHHBEEPAER LT R X B HETEOD
coupling BB » 2 L KBTS Niee (GLH, 1966)
LL, T @ coupling A3fAIEAEDHAICHEIOL
fediE, BewA vy, =79, w3 EOHEY
DEIN3 7B prey abundance DA &S BENE
BAREE T 2 0TIk T, BT B EAMREICHA
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INDBEDEE o # prey-density DRI BNETH
%o TOGAEEYEENLSTRBCEDHE%
T HREBEIZAD E B 3/ PNEX W &b b turbu-
lence, diffusion 7x @HEERENR/NEL, —ATCRERE
W72 178 (HRENGE) 7l X 349%0EA3Thby
patch B & OBEAREMMCHEAT 2 2 L3N E
ThHbdo, TORSHHEYOEELHFOBRELIED H
TREBRER, YENCREREENYED R Y&
Ul L i3 OBENERTS, LES CLBHLR S,

ZF BT D REFEENPBEIGIERAZERZLLD
T, KEEFORBHGLMLT I Lick » TERE
ENAREELN, INETOFMREbABEREDE
EEMCE T LIRB LD T OEABEEINE
F o BRI THBAEY O HERE L ED 5 Fic itk
BIEPES TRIT DIV CRBIIEYOD & ¥ 3 %
4, Plz23 patch BRI N B WKBLAERRBZ bhlE
LB,

Thbb, BRELUTEHEFERE GELIRELLE
BEREOE TR EDREEN) BMinikcic, F#RoX
SR T > T LAY R EF <1 v
v, TV, vHNRERARROMFCRAINLD
D LEfFEIND,

TOXIK, RE, MBCRDRFRERENED
- ITHAR, MRLEREFROEABLONG LIZRS
7+, RIGEEC R 2 EBER RN FET D HE
DOH DT EEH - TRIRITIR DR,

HEEREER CBNT, ERAECARERIE
BERETHZLICE > TEDBND LARERBEOD biomass
REEECEES, oL TERNEZ TR, BREE
ERENAGEEREC DX S KIEHATANEELL
AT AT EIRED V.

DURBIN ez af. (1975), MALONE (1976) 1%, RZED
TEARFICE - EBORMOO L2 LT, LIELIE
winter-spring netplankton bloom #AFAEL, FULTHE
€ spring-summer nanoplankton bloom & HBid T
LEEF D,

RERBC L » CRKMELZBRFISOFH» S, B
FEER D B AT AR B T B TR » 727KiIR,
ThV, KEHFEOVE A %R B kT 5 winter-spring
netplankton bloom 238 0 B\ WIREIZES) & UL T
BLBBENTED,
© WaLsH (1976), WALSH et al. (1978), MALONE
(1980) ERPEERIC KT ARMEIZ, H¥#F BedL T
T BRBEHORBIRR, YT 77 b4

CRREEBICEY ST 7 + YOBADHED coupling
ZHET B LWL T, REQEFRCE » IR
CENTE, BH7 77+ Y OBRENNIWEE,
FAERBI T AR EFOBERE K X » TS
N, TOHEREM S5V b vOT—3 v TREEL
BT EERC OB,

T Dk 5 I19634E, 1983-84 FIC HAFIEOHE, &
FEHHEBCRE - TEERKE, ThbOERicksd 5
HEYEENZYRD, CORBREEEFEAFOEROHE
M7 7 ZDFEREB O L, LBFEIND,

CUSHING (1982) i133t#H 3 — 1 o /SO RERBE OMWE
OERBICHTIEBIOWTEREL, EENCIELD
BHEORADETERI TN, TORSHEEGHER
OBANPEIND BB L LD, RADFTICLD
BRERBO S HANEAT S Z LR TEERIK
WTCHHS EHTND, LT, BXANIERA L v 7D
WARHEINIOTRD S EW0, LrLInKiRE
I E 2 RADRYHEROMAR - Tnd, &
%ﬁ [: TWb,

X Bk

CUSHING, D.H. (1982) Climate and Fisheries, Acade-
mic Press, London, New York, 373 pp.

DURBIN, E.G., RW. KRAWIEC and T.]J. SMAYDA
(1975) Seasonal studies on the relative importance
of different size fraction of phytoplankton in
Narragansett Bay (USA). Mar. Biol., 32, 271-287.

CEEE (1984) 1984 E£RAEORFEART LD
54 - BHOBRER X CRROBREARICONWT.
B ABRKERARPMFIER= 2 —X, No. 329, H
A, 1-9.

MALONE T.C. (1976) Phytoplankton productivity in
the apex of the New York Bight: environmental
regulation of productivity chlorophyll a. Iz The
Middle Atlantic Shelf and New York Bight, ed.
M.G. GrOSS, Limnol. Oceanogr. Spec. Publ.,
2, 260-272.

MALONE, T.C. (1980) Algal size. In, The Physio-
logical Ecology of Phytoplankton, ed. I. MORRIS,
Blackwell, Oxford, Edinburgh, 433-463.

TEEE (1966) BEREEREBERSREEGCRIETY
B oW, BHAKKPIER, 26, 1-8.

WaALSH, J.J. (1976) Herbivory as a factor in pat-
terns of nutrient utilization in the sea. Limnol.
Oceanogr., 21, 1-13.

WaLsH, J.J., T.E. WHITLEDGE, F.W. BARVENIK,
C.D. WiricK, S.O0. Howge, W.E. EsAIAS and
J.T. ScoTT (1978) Wind events and food chain
dynamics within the New York Blght Limnol.
Oceanogr., 23, 659-683. .
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1. BEOmRE

EFRELOHAE, FTEROEREELL-> T
HEDBORAWEEIC ORI HRL VLD, T A
THLORER, KRREELEASB BT BREDR
Ly, REKEFEONVTNBZLRBWS ETHEN,
DT EnbTHE, BEINEORFLHERTELL
Ric5KE) (BEFF, 198)%RESRLTHEEFD
EHENDDLSDD, HFLDOITINIELBOEEET &
DESAEBRRARTALTD, REKEOHREE R %
<, BHBRRLIRP, KRHEBIBIUROS & BE
DHBCBL VIR TH 5o

Chicliz by CBREESETD, 1I980EEDE
BARITHBREOBRAE, P IABELEOFRTHE
B, HERBORFEIRRS, BI9814£ % L T19844E
ik, BRRICSWCREEAERASAER L (G
HOER L FERR) . T hid, KFEBIKOWTHS
&, REOXBTORHABETOHERBCRT 3 BHIK
KB OERIC D - 2FlENZ B

TOXOT, KR RELBROBTOEXEL T,
MHEOBM - e &% & b2 A EREEGROTIES,

COEREDDRTELY, FENA [ERIRCIZIEL

TELIW] WS M ORH, 1984) 2Z0A55 D,
THRERKEOEE BT AHEEERA L bo L RKK,
BLOARKEBHZHHTIBERL RS ] 20w AR
(B, 198DIFRENB LI, ARLBEREDGZD
YOEIDOHFER, BB HEIRL TS,

2. BRORHHRELICDNT

SME - SEORPFEBHOTFRABERERKIE, BVER
FROBEHEND, KETFHREHESL LYBEHER K
MOKEFEEREERT, RORF v FICiE [E¥D LS
TERBACESSKROFHEZ LEL I WAL &5
BB SOT IR RN B EINTETNS ORH,
1984)e LnL, W@ L 5k MBHECKEFER, FHlo
BB B &5 IcHENLERARBRE LR V] L0138
FRBD LI, REFHDBICEZLTHERNENS
BV BEVve FLT, THEDETbIOEARR
BDOLL HICDoWT, ENZDLEELBETEnEN

FhEE B & CGREXKERERN

DT LM, REROWMALFE T L3 L3 EEK
BT B] ORA, 1984) W3 ENcREINSMEE
PRTRLTNWD LT AHESLS, LT, KEFTR,[K
BREBET2RECDHBEEARCFAELC, DBHRARA
DORBL] (G&FF, 1984) 2 T5Z T, REFHO
BEHBERLL, HBI ThwaE i b,

LTAHT, BREHORMABLLEALD L, $XKEX
THNROEHE, ThbbEENTNEOBRAR, &
DEBHR G & ML EEN L & OBEYT bRTH4T, %
TRRDAATFRACKT 2B HRE BEEL T, K&OD
FETEDON TS L5 RBREADEZER, KZLO
Ve Lal, BB RE CHBL, BHERED
(Southern Oscillation) OBBNERI N, T« =—
== (El Nifio) &—fk{tL7% ENSO H&EIWMED
., TORRERBEKIL, EREEERE (teleconnection) &
WHBERRD BT bNB L5k LT, BAT
oL =7 anBRER S VKES LTS
X3 ThHB, _

DX IHEREENT S o —FohT, BEKED
ELZEL T2 i 2 BEOEH, —BEHCLIHES
B TEODHLLUER, BROEHHRBELIKELT
%, FercliEinl B TH B,

3. SEREUFALAEOEEIFTRORER

LT BT, 180FEDEOIKEHTH(RET, 1984)
ks e, bAEEETABERFERTIZ, 1980 4L
BLFEOTERERENRELRT V] L I LT
bo BAINICH > TEREE~NOEED, EE - M
D&, SHCHERDOERE « BEANLB- T T
LIchBIMERSH, TOTELEEFRONE (&
WS K0, BUANREZEENCL CRELTRHE L
THERLNEBDND)2Mbid &, BZERLE L L
PTERNORRETRARVNEEDID, BERRO
RIBUEHTHRO time scale X ¥ AREMPENS &,
W BRI Y7 B e IS i 8 7 A T Y2551
ETbh, BEU b3 RHFROBICIZZEL T
B TR, IERBEOEA K REABOEFRTFMIco
WTHRAKTH S, TOTEnDTBL, ATEHES
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4. SHOEBI

BFFRFARO N T, TAMECY 5 EEEEE
BORIAL, BEOTFAICET3HEPLRERO T AR
R, TORELEEALAF &EOSXEENRI LIS
TH 5o

Thabb, EREFELERE LA RoREFHEIR,
EREERRCRARARCE LR E L0, F
ORALHEREWD HICLARRDE, HEKELEDS
BRI DhB LR biE55, BRIz, T8
FRICREC DU 2 FHEER) 2L T 5 T e b o
BEBH>,

LT, BIROHZELLBRE TR, *OoRRALRED
oD, /BONERRICS LS RBLE2HENICERL,
ERTCNBZANDNDHEADZMSL Y {E 2 50E
BHBo DFEY, KEROMEIBL THLANELLEL
BADTENEELESTTED, LT, BED, X
FBHRED “FE DWEREIIEE DWT, E
BHRETRLERTW ZEBEETH 5,

5. BWEO7T7RA—-FF? .

ARIRBOYBERERPL, BOEYOE X R—ELLT
AT HRENORERRRI, NEOXENLRG, &
B Lk, TOXREENENCHEBETC LREHET
BHBo BHEMAEEYOFRTIZ, dLdLBHNEK
BZIHAEREL, BEOXRNTCHIEOHEERS S DI1Z
BRDZ L THbBo 2T TE VDI EEREOTHDOHE
&b, REBOEAMOWRELREHR L M, B4
ShBBERD B,

Tichb, KEFEMRARCKT 2ERANERD,

£
p
myp
S

FER: BEWILL M, KEETOSPLEHELCE
SLERDD [IETHOHINTWERERSE/ — b
84icid, REKEVHERC IS BEINTNB LS5 TH
%o KEFTREZZETCEREDLOAVLSKEDIS
2, KEHEMESTERRNRE W F0L5 T &
HEDT, BEaA Y P 20WEEE 0,

ESORBERIENCH 5. KEY A FTR, EBEK
EMRFSREHCRE55, TETORESRL £—
MWD B, TRERBRAPEERS] OTH, K
FRFRONDR, FHRETREB1EDDTHEYT
%o .
X7, KETOHBKEFRGAT) S, HENkED
HEREN(ELATER. *AcEEEFoHEE,
MABEORAFEEES,S ULLRIE L2, BT
BUEGNCIn - T 2HEHIR, E5FTdANETAT
H5Bo LT, BISTEREHTSL D LBEELCEER
DiZ, THAERZT5FH - FROFEEERCH 5,
Thbb, TRETENEFIBELEENDLZ5ThH
%o

X Bk .
BHERE (1984) AKLBEOHEIERLXES. B,
54(3), 166-173.
ARNER (1984) KEFEAOFENELWE. B,
54(1), 10-17.
[ET (1984) EEKLRLVR— 11984,

* REEREFDEER

OT1980F DX BIe X535 Wl il iE R 3 e 1981
FHE (1~68) 20T 3REREREANE
HOR¥HES] wonT, KEFERXKERFRH
FERZERS, BRST4E12H,

01983~1984F L FEIL &4 BN NHE R X K
BORFEKRC X 52BN FOBRK - 2E - ARE
DRERFICONWT, HEEBRKEDZRR, 19854
3 Ao

O KR KEMETAE 3 ERTT 5 [EEXKEHR
WITFH] T, No. 63 (BFLIES B) Litg, &
BRBE~FTKLRCRSTS3~47BEELSD
DRI A1 5 BERELERL T 5,

& ¥ B B T GERAEEERER

KETIS BERKEEDRS, Thit 2\ THZ
i, [ETRELH AMAEER ) AMESLBEELT
REFLWIEERFEDLNE X5 KBEDbNB, £LT, B
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