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Distribution and Migration of Yellowtail in the Tsushima
Warm Current Waters based on Recapture
of Fish Tagged in Spring and Summer

Kazuharu WATANABED

Abstract

The results are based on data from recapture of tagged 1 year-class and older, tagged and
released in spring and summer seasons (March to September).  The data is devided into two cate-
gories, pre-war (1923-1936) and post-war (1956-1971) ones.  This data is then generally evaluated
and compared to get the following results:

1. Looking at pre and post-war recapture rate for each year class it is seen that the pre-war
rate was 8. 1% compared to a much higher post-war rate of 15.5%. The rate has been increasing
steadily since 1960.

2. The fishing gear with the highest recapture rate is the same, set net, in both pre- and post
war days. The recapture rate for long line and angling has increased from 22.4% pre-war to 53.8%
post-war.

3. Recapture of fish after 271 days or more from tagging is 17.8% in the post-war period down
from 22.3% in the pre-war period.

4. Discussion on data on release and recapture of tagged yellowtail according to year-classes is
shown in Fig. 2 to Fig. 14.

5. Yellowtail in the Japan Sea grows there from the 0 year-class to the 3 year-class, spending
winter there. There is a repeated seasonal migration. The fish migrates north in spring and
summer and south in autumn and winter. With higher year-class the migratorial range widens
rapidly.

Big yellowtail of year-class higher older than the 4 year-class migrates to the Pacific Coast of
Japan, the East China Sea etc. and mixes with other yellowtail groups, there by loosing its regional-

ity. Therefore the yellowtail species around Japan can be said to be of one single population.

D T951 FETIAGEET 1 T H5939-22  H AN IK KBTI
. (Japan Sea Rejional Fisheries Research Laboratory, 1 Suido-cho Niigata 951, Japan)
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~1963FIC I I N7 L D DRSS & D\ W Th B, F D THFERME O T IS
BEhi-bon 5y, HBRKRDIBI~I9TIFES, ERIEKRD1959, 196045, 1)K
ARD1968F 7, FHFFKRDI6I~1TIFErH FhFhnz Th 5,

H AU DKW CURBETE DA R0 DA TR O RN BE e & & A OWT, &l
B O, FHCUEVEEZELOFTERIE TR L, MAOLEL FFoTE. Tiob
B, 1966~19694FE 170 b, IO 1F Ak TOEEME (MR, BEYHRIO 2, 347
BOBRNEDOFXLSEDTHD. T LTCIhbOHEL ELIT, 7 EERKIRHAEDE R4
EOHEET 5D 0EROERE LT LTiTnonk. Tibh, &2 kR o2k &
LTiz1923~19364ic o7z b, FERE, wdf, A, BKREOKEERERY, SRS K E R
BB IOEILNEKEREET CRESN Lo ERBI L (81 %).
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T4FEMHHETH 5,

JUAER T 1 REA, BT CilmFaE s < L TEMM ETh . BRIk, IR
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ER ABBRKRCKTLHE - Eio 7y EuRE ksl (1FE&HEE)
Table 1. Area and by whom yellowtail was tagged and released in spring and
summer season. (1 year-class and older).

Number of Number of
Period Done by Area Year Month released [recaptured Recre;?éure
fish fish
Nagasaki Pref. Fish. | Goto Is. 1957 Mar. Apr. 183 9 4.9
Exp. St. 1959~’63 [May
Taiyo Fish. Co Ltd.
B Tsushima Is. [1956.’57 |Mar. Apr. 407 18 4.4
1960~’63 |June
Fukuoka Pref. Fish. | North coast [1956.°57 |(June July 221 2 0.9
Exp. St. of Kyushu
Yamaguchi, Shima- | West Sanin  |1956.°57 |Apr. May 190 19 10.4
ne Pref.Fish. Exp.St. 1959~’62 |June
Taiyo Fish. Co Ltd.
Shimane Pref. Fish. | Oki Is. 1957-’58 |May. June 227 23 10.1
- Exp. St.
@, Shimane, Hyogo, East Sanin 1957.°59. |Apr. May 826 44 5.3
= Kyoto Pref. Fish. ’60 June
& Exp. St. 1969~"71
% Japan Sea Reg. Wakasa Bay [1956.’67 |May July 267 36 13.4
& | Fish. Res. Lab. Aug.
1 Fukui Pref. Fish.
= | Exp. St.
= | Japan Sea Reg. West coast  |1966+°68 |May 125 20 16.0
Fish. Res. Lab. of Noto
Ishikawa Pref. Fish.
Exp. St.
Niigata Pref. Fish. Sado Is. 1958~’71 |June 847 174 20.5
Exp. St. Awa Shima
Japan Sea Reg. Oga 1956+’57  |July Aug. 354 56 15.8
Fish. Res. Lab. '68+’69 Sept.
Akita Pref. Fish.
Exp. St.
. . West coast  |1959~’63 |Aug. 85 3 3.5
Taiyo Fish. Co Ltd. af Hokkaido
Taiyo Fish. Co Ltd. | Funka Bay  [1959~’62 |Apr. Sept. 30 1 3.3
Kagoshima Pref. South-West |1932~’36 [Mar. Apr. 69 8 12.5
Fish. Exp. St. Coast of May
- Kyushu
I
@ Chosen Pref. Fish. Chosen 1928’30  [May Aug. 95 6 6.3
§ Exp. St.
/E Fukui Pref. Fish. Wakasa Bay [1923~’25 |June Aug. 327 34 10.4
g | Exp. St. 1927~'30 |Sept.
Cf Ishikawa Pref. West coast 1923 June July 208 18 8.7
2 Fish. Exp. St. of Noto
Ec}’ Ishikawa, Toyama Toyama Bay (1926 June 128 9 7.0
Pref. Fish Exp. St.
Akita Pref. Fish. Oga 1927 June 3 1
Exp. St.
Post war (1956~1971) 3,762 405 10.8
Total recapture rate
Pre war (1923~1936) 830 76 9.2




— 134 —

W, TR TR LA LA T 2 AR S ke, BBEE T2, 3HM, FEERT
1, 24, BELEISELATATHY, bl TOBE AT 4 EHU Lo XkAE 7Y
THot.

Wt iRie X2 CRRBEH & S0 T2 b DR R LoD T %05, RBBERAKE &M s LT
BRESTRCE o O THEBIR TS LV X 5.

HERTC S B HOR R R 6% & KE7e <, BT HIcEEL LT24MA%, 8 HIcd
U LEDOKE 7 ) 2R LT\ 5. Fie, FHRETIER6~9 HoRMcheh 2, 34EMY
T B L, FRIC DWW THEEBN A S EILECHATT6, 7 71 1ER LA
LTWa., 20 X5, Ml Td ikl R THMNACHE TOME LA LRD. T
IH Flic D\ TR G L 7.

. AR L BFmE

AR I D UK & & DR E AR D & (1 14, HWERILD L DIE20.5% Th 2L b
<, DWTHRE MR, BEEEE, ARE, R RS < TR okl &, Juldes, 10
By, 05, Jb¥EEVGAL MEAETUL LB S L ES DR, TR0 S OEIFE I 1~ 3R
&L, BHEIIUNLRET LAEQA WREL 72 30X TRTAELU LT Hot. Licho
T, WHEBO RO ZIFIRA R BDEFEC LD D EEZ LIS,

A AR ~ B L Tl ATE 7 Y D EERTH D, e, BURKER TR EINT
WA <, SR D T LT WA T TU S b R E < feore
DTHAHH.

W i & W T VR ORI o O S B DI B 2%, Bl % O FHE R A LR T 5
kL L.

9, W, EEOTh T OMERICOWCEIET S &, i 9.2 2 & Lk
10.8% &tsh, HEVESK. L, IREEHRCHT S E, FHEPE TR [
10. 4% 5t Uik #£13. 4%, FeBMIRTIL 8.7 B IR LI 2 f5016% Li1c b, WRincIbl LT
HOIHPRLT < T2 T 5,

HERT, MR OERI IR OBELE LA E 2 iR Lic. 2hickd &, BRiTk19244E0
17.2% 762 L i<, FDERMDERIL0 ~11. 9% ORI H 5. —75, MEEIT1961F s X
V9714 D24.5% 3 b2 L HE L, FDEMDFERIZ L. 1~23.6 ZOHBHICH %.

R 162 ER O R ORELILE H B &, 195 FLURNEIAZ LT TH27hs, 19604F LK%
VI19694E %R &, 15.3~24.5% ~ & LH LT 5.

S HICHEEEA IR FRICOWTHRD E(F3E), BiNCkIT 2 TERDOFMFIEIMLLS, &
BT HR LD TEL DT W5, & 2 ADREBIINIC A UE ESER PSR
<, B EEL o Tu B EAER SRS,

WHAERRI A A5 & (4 4), TR, WEE M U WIh b EEfs ke
7eh, DWTIEM, ik oThHEd LR TWS., i L, WEBEOEEMC X5 HEHRERDOE
FUEHRAT X DA L, MICHET ) AL LT HEM, 90 XD HRBOEIS XKAT L D
WHBL LML TWS, Tichh, EARIFHIRICAR B2 AT O HLE L EZEOFI -
HOMEEZNMT 25D TH h, MBI 2EEREEAR ST LHEEMOWHE RO &£
T LD Te S EERDOTHROME FIZHkET & < HERBICRT % 7 ) B3 2 o8
Dhle Wb I ThWBZ b axELLTWLbDEEZBNRD. T, Hid LARREIRCH



— 135 —

FE2E WBIEMABIIC ST 5% - BT Y B ORTEEL (LFAME)
Table 2. Yearly changes in recapture rate of yellowtail tagged in Tsushima warm
Current waters. (1 year-class and older).

Release Number of Number of | Recapture
Period Year released recaptured
Points fish fish rate

1923 2 225 18 8.0

1924 1 64 11 17.2

1925 * 2 46 5 10.7

1926 1 128 9 7.0

1927 * 4 54 3 .5

o) 1928 5 126 15 11.9
< 1929 *5 39 3 6
5 1930 2 79 4 5.1
1932 1 0 1 -

1933 1 0 2 -

1934 1 55 - -

1935 1 10 3 -

1936 1 4 -

1956 5 466 13 2.8

1957 9 969 11 1.1

1958 2 172 24 14.0

1959 10 267 18 6.7

1960 8 247 49 19.8

1961 9 110 27 24.5

- 1962 9 160 26 16.3
g 1963 8 140 31 22,1
g 1964 1 3 1 -
a 1965 1 98 15 15.3
1966 2 117 22 18. 8

1967 2 287 62 21.6

1968 5 225 53 23.6

1969 4 397 30 7.6

1970 1 51 10 19.6

1971 2 53 13 24.5

Pre war 8.1

Yearly average of recapture rate
Post war 15.9

*Points within the same pref.

2 KOERIEHHBBC R OIS L 5 B0 FHEIIENOM 2S5, oo &ikH
KD 7 )T B EERE SRR T h KEL DTV A EemTh 0 LH#ES
ND. L, ERBOREE O M BB EOMAREOMBLEHTCERV LB bhs.
Lo TEA (1967) 2 el R8T 2 ORISR S A H 7 ) OFHEORF
AL\ TR Lic & 51960 A D Tl R O L FiL 7V o X 5 7ol Skt 3 2 disifl
EOFRMIEC L D20 LHEIRSE. ok d 7 VBB T 2 BHRR Eod o
BEOHBELHDNFT T LILTER L.
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FAKR BRI I DHET - BROF - 7 U o hIEHRER (1448

Bik)

Table 4. Recapture rate of tagged yellowtail tagged in spring and summer according to

fishing gear. (1 year-class and older).

\\\Period Pre-war Post-war
i e R Nl | mate Namberef R
Set net 51 67.1 162 40.0
long line 10 13.2 84 20.7
Trolling 2 2.6 42 10.4
Pole and line 3 4.0 41 10.1
Angling 2 2.6 34 8.4
Hiden hook angling - - 10 2.5
Buoy line - - 7 1.7
Gill net - - 11 2.7
Surroundling net - - 4 1.0
Drag net 2 2.6 - -
Bait angling 1 1.3 - -
Bottom trawl 1 1.3 - -
Unknown 4 5.3 10 2.5
Total 76 100.0 405 100.0

V. # 8 B K

HAC 310 2 8H0, WEOH - KOS 7 ) OB L (10H) oBEHERZH 1

K, F7o, 400 HE b2 RIFHERYHE S Bicf@ i swwR L.

Chic kBl BATEMRBEDO & — VIFELUL, BUfBI0H LT 7e b OB S h,

Iaquinu painideday

Post-war (1956-1971)

20 : Pre-war (1923-1936)

40 80 120 160 200 240 280 320 360
Days from tagging to recapture

1 WBEAKEICETSHF - HHoFR7 ) okl BT & offiRK

Fig. 1. Days elapsed from tagging to recapture -and number of recaptured fish,

tagged in spring and summer in the Tsushima Warm Current waters.

400 =
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BO5F WHEBRAMICETEE - EHOKH T Y ORIHEHRIT (FG8 A #0400 HLLE)
Table 5. Condition of recapture of yellowtail when over 400 days have elapsed from
tagging and releasing fish in the Tsushima Warm Current waters.

Days elapsed Pre-war Post-war Days clapsed Pre-war Post-war
412 ‘ - 1 511 1 -
427 - 1 599 1 -
436 1 - 605 - 1
440 - 1 654 - 1
451 - 1 711 - 1
453 1 - 719 - 1
461 - 1 809 - 1
473 1 - 1,765 1 -
483 - 1 Total 6 12
507 - 1

FO6X BRI DA - ORGSR 7 Y O N T & ofikE
Table 6. Condition of elapsed time between release and recaptuer in pre- and post-war
days of Yellowtail tagged in the Tsushima Warm Current waters.

- Period Pre-war Post-war
\\\ e - -
T~ Number of Number of
Days elapsed T — recaptured fish Rate recaptured fish Rate
Short term (less than 90 days) 37 48.7 198 49.0
Medium term (91 to 270 days) 22 29.0 134 33.2
long term (Over 271 days) 17 22.3 72 17.8
Total ‘ 76 100 404 100

FTOTEMARKE LM TS ELTOEOIUDBI00~160H1IEH Bk, X 5ic320~370
A b/l a b s, Wi DRI H LLIN o B2 AR £ <, ki
W s L akod9% % HoTW b GR6K). £, BMATORIMHHIS s Riord Lo, &
g5 1,765 A, #kLi% 809 1 THo7e.

J2 S Q71 LA L) (R EEHTo 22. 2% 4 LiRAEIE 17. 8% LR <, BRI e~ kRi o i
TE BB S LW EREE LT, T TN & 51k k13 5 (o e
NI bdHbbhTub e Ihs.

V. B R0 BH

X GREN KM 1) B BT, g0 5 - BIBESS 7 ) OB A FIE, S (FR) i
EDWTHERESE AP, BB IR OB By & D T h iz,

T & A&
Bl By
19584 5 A26~29H 1<, Bl s By it o/ NUE E TS 3 27T T 7 ) © 1 FERT2R 2 It
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L, 2B\ ER SN CoOERCOVWTIRERIRE (1961) 284G LT\Ww5.
EHFAOFBPM I zoED 9 A (BiEII9F B) »6FEN10H GO7THAR) T, AJIE
LB, EEEFECTHBIN: 2 BERGRETNTRIBEY, SR SEUNO KR THE IR T
W3 (EF2X).

Oki [slands

Release Point Tagging Date
A: Dozen HokuganShimane-Ken|May 26-29.1958
B: Takobana, Shimane-Ken  |June16-22,1969
gt C:Uppurui,Shimane-Ken  |May 26, 1960

) D:Nima,Shimane-Ken June 16-22,1959

F2R BRARCSITIEHETY 1EROBEIN (B, 19612 HEkZ)
v — <R FEGRENOTHA, 7 7 € Y RFIIRBEOFH
AEMNORFIHHRREREZ ththEbT.

Fig. 2. Migration of 1 year-class tagged yellowtail along the Shimane
Pref. coast. (After Kojima 1961, slghtly modified).

Roman number indicates month of recapture within the year of
release.

Arabic number indicatse recapture in the following year.
Number in brackets indicates number of recaptured fish.

HREETIEE LTHL LR TTAAL AL B, 7TV A% E Ui/ NUEBHET2AED50
% 5D, EHDLECHT TS D, TR ENEERED LD T S,

R B SO O B A o AL BT A T R & h, fI5 BOKBEE LS A BB TIIE
WO —FH o Z R EFHR I T o,

ERifE OB E 2 HHACE>TW L &, RIEAERTI 9 ~104, MR TIx10~
12, Bi~dbETIE 1l ~4 A& 2oTw5. 20 X5 BEIEERIO 14 AR BT
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Kasu‘;ni Tsuiya‘;na Wakasa Bay

o
Miyatsu

Release Point [TaggingDate
AminoKysto-fl May 12,1969

FIM FHENARICRT AT Y 1 FEROBEIN
Fig. 3. Migration of 1 year-class tagged yellowtail along the Kyoto
Pref. coast.

Release Point | Tagging Date
A:Niyt, Fukui-Ken | July 31and Aug.1,1956
B:Miko,Fukui-Ken | May 26,1967 x

Wakasa Bay

Tai(ahama

B4R EPBCEILEHRT Y LFEHOBHN
Fig. 4. Migration of 1 year-class tagged yellowtail along the
Wakasa Bay coast.

ML, KEPIEEL OVMECHETSL5THD (4.
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19674E 5 H26 B H i S5 < 190 Bk L, 28RO H 7.
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Fig. 5. Migration of 1 year-class tagged yel-
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MiShima w
B

TsunoShima

Nagato Release Point Tagging Date
A:Omi ShimaYamaguchi-Ken | May 22,1956
B: Saba Shima,YamaguchiKen | May 27,1957

BOE AR RILEH#TY 2, 3SELOBEIN OkH, 19595 5HZE)
Fig. 6. Migration of 2 and 3 year-class tagged yellowtail along the Yama-
guchi Pef. coast. (After NAGATA 1959, slightly modified).
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Wakasa Bay

o o
Kasumi Tsuiyama

p\
Miyatsu

Release Point  [Tagging Date
Amino, Kydto-fu | June 3,1970
Inuga MisakiKydtofu| June 14,1971

BIE FERRCHITHESRT Y 2EROBTHIN
Fig. 7. Migration of 2 year-class tagged yellowtail along the Kyoto
Pref. coast.
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Release Point

Tagging Date

A:Wajima,Ishikawa-Ken
A:Wajima,IshikawaKen
B: Amasaki,Ishikawa-Ken

May 26-27,1966
May 27-28,1968
May 18-28,1968
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JAPAN SEA
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Fig. 8. Migration of 2 and 3 year-class tagged yellowtail along the
West coast of Noto Peninsula. 2 year-class in brackets,
other 3 year-class.
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Fig. 11. Migration of 2 and 3 year-class tagged yellowtail
along the West coast of Oga.
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Release Point Tagging Date :
A:KaitorimaHokkaidd| Aug. 4-23,1960 Miyako o X
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” ” Aug. 28,1963
B:Furube,Hokkaido [Sept.11, 1962 A
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Fig. 12. Migration of tagged yellowtail along Hokkaido coast
(4 year-class) and Oga (3 year-class).
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Tsushima Islands

Jumunjin °

Kangwon Do

Kyongsangpouk Do

Goto Islands aﬁ&
I

A:Tsus himaJTsutsu Mar-Apr. 19611963
B:TsushimaKarasaki Mar~Apr. 19601961
C:Kawajiri YamaguchiKen| Apr. 19591962
D:Tsuma,Shimane-Ken | Apr-May 19594962

ég/ Release Point Tagging Date

F13E o F, WWEAESERic s 2T Y 4 FEHD EOBEIN
Fig. 13. Migration of tagged yellowtail older than 4 year-class around
Tsushima Island and in the West sanin of shore region.
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