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Macroscopic Fishing-Conditions of Major Pelagic
Fish on the Pacific and Japan Sea Coasts Related
to the Hydrography of Main Spawning-Grounds

Hideo Kawal®

Abstract

Kawai (1993) classified the catch-center disposition type for major coastal pelagic fish around Japan.
This paper characterizes fishing conditions for these types by using R (correlation coefficient) and ¢
(normalized mean log difference) between yearly catches on the Pacific (+ the Seto Inland and
Okhotsk Seas) and Japan Sea (+ the East China Sea) coasts. The two-sided center type (sardine, chub
mackerel and herring) has each catch-center simultaneously on both sides of the Pacific and Japan Sea
coasts with small | #| and large positive R. The one-sided center type (anchovy, jack mackerel and Pa-
cific saury) has a catch-center on either side of the two coasts with large || and small positive R.
The alternately shifting center type (yellowtail) has a catch-center on either side of the two coasts inter-
changing in several years with negative R. The indefinite center iype (flying squid) is characterized by
changing |¢|. Main spawning grounds for each one-sided center type fish under an unique
hydrography are located on one side, consequently causing the maldistribution of their catch. Life his-
tory parameters are compared among species to interpret ecologically the classification of catch-center

disposition types.
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Table 1. Characteristic parameters of catch statistics (1951-90) and
life history for the major coastal pelagic fish around Japan.

Species S D LD . R Lifespan Fecundity Max. body
cie:
P (kiloton) (vear)  (1000)  length (cm)
(1) Two-Sided Center Type
Sardine 1276 395 0.14 1.5 0.95 8 50-120 23
Chub mackerel 742 115 0.11 3.1 0.69 8-10 450-1000 48
Herring 56 20 1.27 6.9 0.71 9-15 35-100 35
(2) Onme-Sided Center Type
Anchovy 288 151 0.52 16.0 0.27 2-3 1-10 15
Jack mackerel 237 —141 —0.54 —154 0.57 4-6 50-500 39
Pacific saury 269 251 1.49 25.2 0.04 2-3 6-50 33
(3) Alternately Shifting Center Type
Yellowtail 44 —12 —0.26 ~72 —0.37 7-15 600-3000 100
(4 Indefinite Center Type
Flying squid 348 55 —0.07 —0.6 —0.59 1 200 25 *
(1951-69) 22.4 0.55
(1970-90) —94 0.42

S is the mean total yearly catch. D and R are the mean difference and the correlation coefficient, respectively,
between yearly catches on the Pacific and Japan Sea coasts. LD is the mean difference in log catch.
t=LD/(standard deviation of LD). Minus signs mean the J apan Sea side catch is greater than the Pacific.

* the mantle length.
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Fig.1. Annual change in catches of major pelagic fish on the Pacific (solid lines) and Japan Sea
(dotted lines) coasts. Thick lines for flying squid are based on the statistics by landing

areas.
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Fig. 2. Correlation between yearly catches of major pelagic fish on the Pacific and Japan Sea
coasts. Dotted lines for flying squid are not based on the statistics by landing areas.
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Fig.4. Location of main spawning grounds of the one-sided center type fish (JM, jack mackerel;
AC, anchovy; Pacific saury). Circles south of the Kuroshio path, indicated by a belt, are
cold-core rings (Kawai, 1979). Circles marked with W north of the Kuroshio path are warm-

core rings.

— 270 —



RS EEM R AR O BERIRIL & ZEINE OHIL

WAERT A 20 (REVESIEENA, HERRA
R e &0 BFig bald ABRNIIKERRISIC X 5
1972-88FE D AW FEHTATHIGA A (KIREBERE) ©
B AI0MECEICE S D TH 2, 6-95 DR
B0 10mZEOEB/KTIE, KER20° CUEEEL,
EAROUTEELCEL L -TWV3, L LEKE
TRHE~EI, By FERERPHEAT S cdmpas
PREBMEL DM, KENABHEKLERRRE
BE & ER 500, AEILEEAKNOENEF G 2%
B, HAWEOEIE I AREEHRE L TR PHE I
T CEREN B, ERRBRIKEEREL OO D
s (HAKBF, 1989),

(6) =7 ¥: Fig.4 DJM &Fig. 5b (BIEEHRTAE
AR S, FEMY T ©1963-844F O 0m A BI BEE
BRI Mok B) BRT LI, SR (16-20°0),
=i GE9345-347) ML (AR~ RE# (E
IREEIE3-6 ), 3o FiplEilE (FETALIE1-3
)] 2FXEMRE T 5. FHEARRILBCHVTE
Hdah, TV EE-THET 3L ONTEOERE
BITL, IBALBEIES s hE L5l
3. TORBFHERE, SORHEICL - TR T ER
L TEBREICA ZBEHRYD, 7913 & KEEMIIC

£ SN, BERLKEE Y 6 - BAEER
1B,

) = EAEEDF v =iTlE, L -F
DOIBHPNFAERSH D, KEREBSAPHALL -
TS O, Thick D EEEFKENRIchTV S
(B » fth, 1990); TOHEBL TV EEZFRAEF OF
MR ODMINE K« /N, 1981) 5, FEINE I
W E - FAIERIcHELEA S (Fig. 0o 1-3H
OHEEEE— Fki3, »EDEE (185°C) TFLL
B (347 ) Th 2 (Fig. 5C; Kawar, 1972, Table
13a%FHIc /D, hBERECHB LY v <HOH
£E213/DIW (BB, 1981) 43, 50mElE D gk
UExy MCXBFEEHSETHE L (ER, 1981
/NEE, 1981) 22 5, ¥ v <R3 T OHEHEEE O E X300
~400m OB € — FAROBEBMRIAEAHmLTVL S
TEEMEDS S B, T DEEINE O LR H N I3 Midway
DRICE TRAEEL O (NE, 1977, £FHYE
B - BEREBLCBAEOREIER & T
BB WERREREETZA TCWELEELD, DX
EIUEAHE O EBHR T & 2 AR OE, W
X & KK RIE T 2 C &icT8 B,

M 79: "W riEkEglicsd s LEMNER, <

TY s 2w SOTFEIIE L b —EREL B4, HIBEME
BAHICE - TWa OKEFHEEIIES, 1973) oo,
EMOBBEZ IOV, ENEIE3-5H T, ER
KiBIR18-22°CE R E W, FHAE, ARG
mm (FEFEH0E) O boh oHENEIAEIZ LD,
{4F100-180mm (BEIR#480-110F) 78 % & THM@
I OFWNBEE L HIKERT LD, AETRELCK
EERIC X 2MEMEARE W (R, 199D, FEE
JEMETOBEKIL LB 4 B AREICE/LT AT
Ed D, Rl (1991) &, 2-3RIICEMH L URHFHEE
PH#pE~, 45AKEHL-b DR JRBARES N
BTREEDSE WV E VW B EIBZ T WE, &5 LB
UM OED 73 57, WNEERKEORELHIC
R LT, mEEE~OFHOMXESBNED S &
EIoNB,

(8) RMAA A REFEBOTEEIVG ZH Y -1
feeilieh & BEREREMIC & B0 BRI 7 » b R— WK T
R L, KIR10-20°C [SEJE (FME) &13° CEIE & e
SEl, HEAMIBOEEEEICAET S GRKEFHEBW
R, 1973) 1969FELIRT 12 K I ~ b g BRI X
g g b0 B RIFPGE T H - 12, 19704ELL P i
BTHBEOREE T - 88, TR S EERITFRO
b ERAICE L, Co{hiR, PRcHitEEE
RS LT OIER PR v + i & o BEigIHE D
FTEEOREDOTRL, PYENTEE I JiER~
DOFBEINEOEERO b EE 2 SN 24, FHIRE,

4, F&H
MARLEERE (eM 7y - <N e =0 Y) TRH,
A7 SRR OLEOBELAIES EENG L5 -
TW3, I SEEINEOKMORFEPIEMEL &
OBER, P, JWIEETELUL TV 5, JITHE - AR
B OEAFER bW RS N, BEPLXORE
B HTMPLEE L2, COBOBREDOHMIE 8 FEL
E&&E < (Table 1), MEEMOBHORH S H 5,
1z, R - 7 OBFEEHRIAREVEVWIEMEL -
TWaAH, ThiEENELBIGbMEEichD, F
AR I KT, OB SERBS S
NPT, —BFBT 5 L EFEEMSMFET LT
b b, MAFRLEICB Y 2IEOKRSHRIE, WEE
& 2 FEEING P RIE I R E T iERET OB, ERE
BT, miEgEofABRoRRBBRA L D, MR~
DOHGERBHRPELA R EHT 2HRTH 3,
FHBGE (B4 7 F47Y =70« Hv=) 13,

— 271 —



n &

Far 6 ELIT LE A b2 < i< (Table D),
M1 B /o © OEEEIKADIT Vo, FIHRED %
BELTOWHESREOERETEREEL-TWE
(Fig. 4, Fig.5). EIHEL EHOFHITE o055
BETh, NEOEHPIRAERIE-L, 5 Li-aik
B OESIC KR « Y - IRBEEshE TS
3ic%, FEWER, P, JahbofERicREy,
HOEHRIC & 2 ITHAOHMEORR, BERLX

bRET L, EHECEHEERLXORERZEL S
TWERENE > T3,

ZRPLE (7)) T, ByrEElgdcox
BN OIS ERIER &, HhBicfvwTw 3o,
REWICL 2MESRE L PHAEDE - T, FBEHRL
X»BRH L TENS,

REFLR (RvA44) TR, PHEREIZRIEE
L7z e B 0 19694 LI o i,  EEiigOfin
Bl E EOFEINSOFED o) Ll 5,

DR 8 A OXEING R, v v THEE
KKz B 2 DA T X TIBEKIRIC 5 5, IBELKE R
fEE T, BEERE LT FHEh 20,
FRAICE > THARBEO LD TH 2, £L T, #
B QBRI i, BRRICHT 3 FERMGO A
B RESKRICEL b - TV 3,

E
AW A A 7 BRI ER B EEER, AR
EHETERABTEAOKE - Eo 0 A BIREEEE 32
WEZEK» S5 S, DL TEERISHELET
Ba

X
FRANNEERK (1949) /KEEBFZAHR FEERE 44t 545pp.
BEE— (1981) v =llico W TOBRMEOBIE. M
BB R 1 3EZ R MAHTgE, 74-85.

E IS

WRE— « EIEE - /NIEE (1990) JbKEE BT 54
V< OEMBIFRAER LKA, bR, NIRE ORI
BLkwE, 52, 17-27

WA - INRE (1981) 198I4ERFE D+ v < EEJEKIZ O #E
PR & v < B - BT OSTE, 5880y v v B E R
AR, 144-162.

FEES (19D HEO=4 7y —-20EELER. B TR
#, s~ vy, HELEAERM, 191-255.

Kawai, H.(1972) Hydrography of the Kuroshio Extension.
In, Kuroshio-Its- Physical Aspects, ed. H.Stommel &
K.Yoshida, Univ. Tokyo Press, 235-352.

Kawai, H.(1979) Rings south of the Kuroshio and their
possible roles in transport of the intermediate salinity
minimum and in formation of the skipjack and alba-
core fishing grounds. /n, The Kuroshio IV, Proceed. of
4th CSK Symp. Tokyo, 1979, 250-273.

N&ZEk (1993) BARESERERBOEHRNSE TE—
1. sl OIRERNT. KEBEWF, 57 (D,
1-8.

INTEFEE (1981) FEPHERKICH ) 29 v < JROEILS LT,
HEE RN EE AR, 85-80.

LR (1991) MBEHRicH I 2 RAOMK &S, K
By YR Y Y & [KEEYOBEREE LTOHE
#3| $C OKEENEPEWFSE, 55, 210-218.

BAHEXKERZHT (1989) 19884EHY - REFIIA#E, 20pp.

ANEEE (97T JEKFEHER BT 24 v =05, bRk
REIESRERE, 353-38L.

FEBE— (1981) Juhlfidg - My +Hgic B 29 v < IRD
£iooWT., BEEFTHRAHSENEAREBER,
89-99.

JKEEFTAZHIFLER (1973) HASE#AEEEMEELER, 189pp.

FAGROKEENSERT (1888) HARDKFERICHIT w4 ¥
HEIFAT Y, FHEORR, HHEEAIEINRE - 1978
-B66E, HHI/KWIDAE12%E, 321pp.

EEEREE (1982) IRREREMEEEUROD - REFO T & B
IR 2 — b, 19, 149-162.

P Eof, KEFFKHFEHRHBITOREREHAESER Ll

BIEEITRRMEE OIS EBE L L.

— 272 —





