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Migration and distribution patterns of Spanish mackerel Scomberomorus niphonius

in the Sea of Japan, estimated from catch data and tagging experiments

in recent years

Takashi Tojima, Takeyuki Oota™, Kohji Kodama™, Hideaki Kidokoro™
and Kunihiro Fujiwara™

Migration and distribution patterns of Spanish mackerel Scomberomorus niphonius were examined based on

monthly catch statistics analysis during 2009-2011 and a tagging experiment conducted between 2009-2012 in the

Sea of Japan. There were two peaks in the monthly catch records. A peak was seen in September to October in the

western part of the Sea of Japan in which most of the catch were less than 1 year old and the size ranged from 300-

500 mm in fork length, usually called “Sagoshi-size”. The other peak was seen in May in the northern part of the

Sea of Japan in which most of the catch were 1 year old and over and the size ranged from 600-700 mm in fork

length, usually called “Sawara-size”. Based on the tagging experiment, most of the recapture records were

obtained around the release point. The results suggest that S. niphonius distributed in the Sea of Japan tend to be 0

to 1 year old.
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Table 1 Data from tagging experiments with S.niphoniusin the Sea of Japan from 2009 to 2012.

Release site Fishing gear Date of release Fork le(rrlfil) (ave.) Type of tag I\Ir(;'l:;ggh
Off Nagasaki Pref. . Dec.3, 2009 500 Anchor 1
) . Trolling
(Nagasaki area) Nov.10,24, 2010 450 Anchor 3
Dec.10, 2009 400 Anchor 39
fo Nagasaki Pref. Trolling, Set net Jan.28, 2010 734 Anchor 9
(Iki Is. and Tsushima Is.) ’ Jan.7, 2011 800 Anchor 7
Jan.17,18, 2012 736 Anchor 9
Dec.2,8,24 2009 728 Anchor 55
Dec.20,21, 2010 661 Dart 16
Jan.5,2011 670 Dart 1
Off Tottori Pref. Trolling May 18,25, 2011 426 Dart >
Jun.1,16,21, 2011 469 Dart 8
Oct.20, 2011 700 Dart 2
Dec.20,21, 2011 733 Dart 17
Jan.18, 2012 780 Dart 1
Sept.24, 2009 371 Anchor 50
Oct.16,22, 2009 445 Anchor 57
Nov.26, 2009 484 Anchor 20
Dec.22, 2009 439 Anchor 13
May 18, 2010 464 Anchor 35
Off Kyoto Pref. Trolling Oct.18,2010 409 Anchor 4
Nov.22,25, 2010 462 Anchor 6
Apr.28, 2011 500 Anchor 4
May 17, 2011 481 Anchor 73
Oct.20, 2011 404 Anchor 7
Nov.28, 2011 449 Anchor 1
Oct.19,22,23, 2009 398 Anchor 107
Nov.6,9,25,27, 2009 432 Anchor 73
Feb.24,25,27, 2010 455 Anchor 22
Apr.28, 2010 444 Anchor 1
Jun.7,8, 2010 457 Anchor 21
Jul.6, 2010 498 Anchor and Dart 14
Off Fukui Pref. Trolling IS\]ept;l, 2010 376 AnthF ’ 18
(Tsuruga Bay) 0v.29, 2010 432 Anchor and Dart 16
Dec.1, 2010 445 Anchor and Dart 11
Feb.21, 2011 468 Anchor and Dart 114
Apr.26, 2011 457 Anchor and Dart 31
May 17,2011 455 Anchor and Dart 29
Jun.1,30, 2011 449 Anchor and Dart 49
Jul.14,21,28, 2011 513 Anchor and Dart 96
Aug.25, 2011 574 Anchor and Dart 8
Off Toyama Pref. ool (S)ept.ZS, 2009 398 Anchor 2
(Toyama Bay) g ct.28, 2009 400 Anchor 1
Nov.25,27, 2009 441 Anchor 39
Nov.6, 2009 430 Anchor 8
Off Aomori Pref. Trolling Dec.1,2009 306 Anchor 10
Nov.16,18, 2010 688 Anchor 18
Nov.28, 2011 720 Anchor 1
Total 1,132

Table 2 Number of S.niphonius released and recaptured by each release group in experiments.

No. of fish No. of fish Recapture
Release group Month of release released recaptured rate (%)
Spring - summer Feb. - Jul. 502 29 5.8
Autumn - winter Jan., Aug. - Dec. 630 19 3.0
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Sea of Japan

" Pacific Ocean

Fig. 1 Location of release sites and recapture regions of tagged S. niphonius in the Sea of Japan. Asterisks indicate release sites.
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Fig. 2 Frequency distribution of fork length of tagged S.

niphonius in the Sea of Japan.

Open and shaded columns indicate that tagged fish
were released in February to July (spring - summer
release group) and August to December and January
(autumn - winter release group), respectively.
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Fig. 5 Monthly changes in the fork length frequency of S. niphonius in 2010.
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Fig. 6 Estimated catch (individuals) of S. niphonius landed in the western and northern Sea of Japan.

2RD6% DT, ALEREE TIXS HIC B X E600
~700mDY T T2 % E L WHEIN T W, i
FMEE T, 9HIZHRBRE600~700m DY 7 Z /)3
WEARDNDE N EE > TRESN TV, 2
UL, BITHBBICBI2EEMICL 28 THH
7o
HEFRETRESNZT T FI2O0WT, HES
(2007) ZHEZICHAEHZTHIH & U TEREE 217
SRR, I~6HBXUI~NAICHEIN-BEXE
300~500mn DEKIZ0FA TH D, FFFD600~700
mmDAERD 2 < &7~8 AT X 4172500~600mm D &
WA TH o7z, 2RAIZI~3AB LTI~ 12HD

B X E#iPH700~800m D EA TS < B L 7=,

B AEER BRI O TR & Table 2~41C
KU, BF-EFRRENSEHRINZOE, TR
B XOEHEREOENE (Fig. 10D ; LT FEER)
THOR S N/ EKE 298 T, BEHRIIS8%TH-o /-
(Table 2), BHUR THUR X N7 EKR O HEiiE 6137
Moz, HIRBHIRA ORI A I & OFEFERE
Table 3I1Z/R U 7z, ORI TR S - @R 13242
T, WHEFORBXEIZ421~540mTH o7z, TN H5H
Wik DS 5, 1RBIIKRRESOH A, SRIIKIEE
SOHLA 100 H Afi CTHE I 41, HRZ100H 2 A T
Bl SNZOESETH 2. BBHENRETH-

8 RT3 K OB BRI © AT E O H AT BT 2897 Z D41 - BE)



Table 3 Recovery frequency classed by number of days from release to recapture in the region

by spring -summer release group.

Number of recoveries

Release site Class of days

C D E F G H

50 days >
Wakasa Bay 50 - 100 days
(D) 100 - 150 days

150 - 200 days
200 - 250 days

1
1

—
—

—_— ) 0
—
[

A - H: See Fig.1 for explanation
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BHfINRYEA2SmOERE, 20114108 (i
#%55H) Ica)RimSiit (B) THEINZRBY
FE650mDEHATH > 7z, BRMEE S RO EEN =5
Fr COEHEART, 200949 A 12 B E373mm THIRE S
NZHDT, 20104587 (iftg245H) 1T, AFREE
it AT (G) IBWTHlaI Nz, H&
IBRGR AL, KRR A H e (H) & BREHER
5 (B) TENZENIRIEM SNz, A1#132009

Table 4 Recovery frequency classed by number of days from release to recapture in the region

by autumn - winter release group.

Number of recoveries

Release site Class of days
C D E F G H
50 days > 1
Off Tottori Pref. 50 - 100 days !
(©) 100 - 150 days
150 - 200 days
200 - 250 days
50 days > 11
Wakasa Bay 50 - 100 days 1
D) 100 - 150 days 1
150 - 200 days 1
200 - 250 days 1
50 days >
Off Aomori Pref. 50 - 100 days
(F) 100 - 150 days

150 - 200 days
200 - 250 days

A - H: See Fig.1 for explanation
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FE1HIZBXE445m TR S, 201085 (g
189H) ITHSI N/, #F1320104FE11 A ITREX K680
mm CHOGR SN, 20114558 (BUfRZ166H) IS 1
7zo

z =

ITEDOAABEICBNT, 37U FIERBENS HFHRE
DEFEIR M THRE SN DD, O OIS
MO EINEONEETH S Z ENHEMTRS T, &
512, HAWIZBT 297 0B, k> T
FEEREHAO R E SITENWA SN, S A JBY
EMk (Figd) =42 &, HAMWHETIE, 0
BIZBWTH, EBICBIE350~450m D 05% A7
BEINIHRHTND, TNH0RANTES NIED DK
HZ, WM SILEFEESTOH EA)TH - =0, FHik
BYRS LRI TIZIOAY - TATORES, #HE
R TIRI0A LA THo 7z, 2O ENS, AR
WZRE L 720N, Ky ARRETAAEEIL L,
PR S AL IR IET 2 E 5 2 5N 5,

HARFIREEZ DT T 5 Dnfi - BENZDNWT, #
R SRR AR O R N 5 BRI 5, FEFITH
ARkl U0k fald, BETHICURA LS T,
H AP IR & BRI S N7z (Fig.6). B
WRBICB T 2ME-LAFHIRED S B, BYIE350
~4500mD VT T OFIFIL, RO R E X &R
M5, BARMBIREL CEL0RAOBE - [l 2B
ML7ZbDEEZLND., BHINZ0EAI6ED S
514FE1E, RERB X T ORI THEHEINSZ, H
RN, BORER OGN b BERF E TOMAR
HEESOBRNEWHERTHLZ s, ZNHDOH
HEART ORI E o ThWEHB 2 D, —7,
HEIEB X OERETHIAL 20k fans, BEERIC
KEFERETENTNIRT OEMIN. HHE,
BFED X EIRE O FEEEER TIE, 19984584
AL RRETH YT 5 ORERED, 20064E1C
1359400 h ML TH O, EEOFH NS E F
BREEOBEEMEHINTWS (@EiES, 2007),
SR OREFBRICE D, HARMRED 5 KRR EA
DENENH)D CHESZICHERIN, HABITRIEL 729
7 T ORI KRR RIS I EARH S NI
o TNSDOFRERNS, EFITHAWITHRE L 7205%
B3, MESEICOAUBAT 52, —HIIREER
FETBEITLEEZOND, /2L, HERKDH
% (Fig.e) &H4% &, Rt D0 AIE H AW IEE 2
THRICBUHERFTE T L TIRESNTWVWS, D2
LIS, ORADOSADOHINE, WD L\ H A
HRHE T H D EHEE S NS,

HRICIKRER S TY TIEZ D% S H A TRk

L CHEINDD, HAWEETEE T oWEREIZ0
Iz U Lz (Figo). HES (2007) 13,
R R T E SN YT 5 OREIRI E N,
O—EBIZ4 A IC B E400mPL ETRATZZ &, 58
DRI S0 OB S MK R T 5 2 &2l
L7ze £, HAREBRRIZBT 50~ RO M & A
R A FARTAER TR, BRI A)IEDAETIX
EDOSIRMho 7, wHEDVETIES~6HIZIK T L,
AL 2N A SN ko/z& Lz, IS DHsE
TiE. HEO—ERAS, URICRDERICHEINGE TH HHE
T (&S, 2012) ~NBEY S nReE 2 e L 7.
LU, SROESIFRHRBRICBNT, RIS HE
AT DR &5 2 5N 5 B X K400~ 500mm D fE AR 723
ROFZF —EERREE GRS HUR) 1 3A529R H
WS N720, HmEESI R & o, HARERE
WMol ER XTI OREELEENLTH>
(Table 3), E=HAEAEDS B, RFHZESOH KT
HiI N @R Z2R<17BIE, EFEURICURATH
AT B K AL ER I B W THEI S Nz, Bk
WaBR Tl FHAOMHIIAATH > 20, H kS
(2007) ASFEHE U 7= HARWED S EIRG [0 5 K ETR
BENIMETE Rz, IRAOWERET, HA
HE PG ER UG Tl E LRI U 278, ALkt Tl
ZOMEANEA S NN o7z (Fige), £z, HARUEI
ERHEI Tl30~ Uk Tt D LR DMK T3 2 BRI
INTVRWS, IN6DIEMS, RALZUROME
DLETHEINSICBET 2D TIER<, AABICEE
LDHOBEETDELEZLND, —F, HAHEIERTE
B THEICE L Eo THEINZRAIL, EERX
DHMETCHETLIEEMITIELEZHBDOTH- &
(Fig.6) . WFDEBHIC K BN TR D H A HE G
ERHEIRIC B NT, R ORI ORI LT
DURRERO—DIE, USAD0EA LD HIhEITH
THZEITLD, EFEMTHEINISLSBZZD
MH LN, LEDZ EMS, B L 7=t D—58H3
PESRIG AL EN T 2 ATREMEIS & B 4%, AAMBICHIEL /=
HTI5D%LIE, 0% 5 URICKRET 50 HAEIC
BMEDHEEZ D,

P BURRFIC R E Th o= EHEE SN2 BN E
600mm2A | D FfE A, SHRURBIUHERZICBN
TI~RAIERESNZHDT, 1BIEIHAEKL» A%
ORI CHEl S Nz, FRO2BIIVWT D HA
WZEETLTHREFORRICEMIN, Blich
R, TORESINSHEICEININDS THA
S EHBEIND GBS, 2013). £7/=, EIIH
B D5 I AR HRR O H AW ALE 2 Hiie,
PEIRRE & FE S 112 B X FE600~700mn D 1% £ 73 2 5
INBHN, TNEOHT TI2KERDT~8HITITH

*RERIR, AR, BREURYG, WD, FIE F  AABIRET 29T SHORADEILENOBE). 559

B H AT 0y 7 BRI SEERL 2012,
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ARETIEEAEHESNRLBD, INHDT EMDG,
BT D0, i~ U THEB S NZEEROE =13,
R HES EEYIG A DB ENTH 2 2 EOVRB I NS,
PEINSG B S NS WP NWE T, EIRIlCH 2%
BRI LI FERE S R &> TWD ) (F
5, 2008), HA#ETIE, Figollmd &I ICHEMZ
WU TR LI b, —F, 1I~12A1CE
BUR-SFERFIR RIS BN T, TNLARNTIEA 5 i sn
o 7ZBXESomEL DY T I NHIET 5 (Figs) 23,
TN SIIPEINLIT T O H ARUFIORE U g S N7z vl fE
Wb 5, 5#%IF, KEYT S OEBBOR - BT —
ZEOERICEKD, RAOBE) - pAEEEZHSNIC
THIENEETH D,

&

ARFZEE, T AR PESEEL A > & —KPEER B WFFERT
R R PEHETERTZERT, & LR B ER N > 5 —
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