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Studies on the Distribution and Structure of the Fish Fauna
in the Japan Sea by Catch Statistics - 1.

Seasonal Distribution and Fishing Condition of the
FFishes in the Tsushima Warm Current System

By

ISAO OKACHI

Abstract

The author studied the catch fluctuation and scasonal distribution of Flying fishes, Fri-
gate mackerels. Striped marlin, Bluefin tuna and Dolphin fishes caught in the Japan Sea
from 1952 to 1957, by comparing the mean monthly catch and mean monthly surface water
temperature in cach prefecture on the coast of the Japan Sea and the East China Sea,
the next results being ascertained:

1. Among these fishes, Bluefin tuna were found first to come to the Japan Sea in
the spring to summer, followed one after another by Flying fishes, Frigate mackcerels,
Striped marlin, and Dolphin fishes. When the water temperature begins to decreasc
since September, these fishes leave the Japan Sea in the reverse order. But, the adult
Flying fishes only arc cxceptional to this and no longer caught after September. As for
the cause of this phenomenon, the author imagines that the adult Flying fishes may die
after spawning in the early summer.

2. It is considered that the fishes above mentioned are tropical or subtropical and
transfered into the Japan Sea by the Tsushima Warm Current strengthened from the
spring to summer, but they have respective habitats by selecting different water tempe-
ratures.

5. The catches of the Bluefin tuna and Frigate mackerels are larger in the autumn
leaving season than in the spring coming one to the Japan Sea. This reason may be
partly to be sought in the west prevailing wind seen from the autumn to the winter in
the northern district of the Japan Sea, suggesting also that Dolphin fishes leaving the
Japan Sea so early are exceptional to this rule.
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Table 1. Mean catch of Flying fishes by month and
prefecture from Jan. 1952 to July 1957

Unit of catch: 1,000 kan (=3.75 metric tons)

T ydonth o l 2 } 3 4 \ 5006 |7 8 o 9 1 |1
Prefecture | | | b oo 0
| | ‘ ‘ | ‘ ,
Aomori l Lo D e os 27 od ¥ S
Akita | N 1< IO (N Ot R
Yamagata ; -$ ;‘ 1o o 3.2% 14.0 0.4$ - o - -
Niigata S - - 0.4 43.3 385 07 01 - 01 -
Toyama - - - -4 009 13ﬂ 8.7 0.9 03 03 -
Ishikawa Lo 4o - 25‘394 2.8 &ﬂ 0.2 - - -
Fukui j -| - - - 6.8 65.2 35.3 0.7 1.4 0.6 71 -
Kyoto . - 28 43.2 5.0 0.5 1.6 07 01 -
Hyogo < o1l o2 - 1o 168 7.5 o1 o1 - 01 -
Tottori - - - | 20.7 1622 615 0.4 - S -
Shimane - - - 01 165 133.0 62.0 0.7 1.3 0.4 0.1 -
Yamaguchi f - - - 43.5 145.8 29.7) 0.3 0 ﬂ 0. 4 »{ -
Fukuoka 0.3 0.1 - 04 157l 347 Trp 0.2 25 L1 0.1 -
Saga C - - - 09 17 38 03 02 0.8 01 0.1 -
Nagasaki "o 1o 03 2901633 6.0 31 88.9 355 .1l 9.3
Kumamoto ; 14 4 - zg} uxl 0.2l 0.2 I
Kagoshima 0.4 5.3 7.3 7.0 243.0;220.2} 21.5l 2.9 13 21 0.5 0.3
Table 2. Yearly catch of Flying fishes by regions.
Unit of catch: 1,000 kan (=3.75 metric tons)
7 Year | T T T } ' 7‘ T
. 1952 1953 1954 1955 | 1956
_ Region - .1 _ Lo I
Grand Total 2,500 2,132 2,173 3,157 \ 3,958
Hokkaido 0 - - 0 ‘ 0
North Pacific 10 0 0 T 21
Middle Pacific 263 405 546 658 761
South Pacific ! 226 169 151 281 ‘ 244
East China Sea 953 697 562 ‘ 1,251 | 1,241
West Japan Sea 010 | 679 688 | 763 1,366
North Japan Sea 129 177 190 ’ o7 | 315
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Table o Mean cateh of Dolphin fishes by month and
prefecture {from Jan. 1993 to July 1957,

Unit of cateh: 1,000 kan (2. 7% metric tons)

Month ! ‘ ! ‘ | . o
‘ e O O 1 8 9 o112
Prefecture ‘ ! ! ‘ ! | ‘ o e I _
i ‘ i [

Aomori - . - ; 0.1 0.4 O )‘ 0.3 - ‘: -
Akita - N T 0 B O -
Yamagata ' - - - - o 0.4 0.5 0 40 I 001
Niigata S 1ot 04 s 70 25 05 03
Toyama Lo . - o1 04 zs o0 93 5 s 1o
ishikawa - 01 27 9.5 153 23 0.5 0.6
Fukui - 09 23 a8 180 7.0 o8 0.4
Kyoto - w3 o5 Lsl 2.0

2
I
b o}
o D
-
o]
5]

Illyogo - - 0L 209 105 i
Fottori 0000 703 388 3k An Do -
Shimane oo 1‘ 0. [)i 30.1104.5

‘ 8

Yamaguci ol ’ 0.1 6.1 2000 88

Fukuoka - - 0.2 10.2 215 16.9 27.% 38 3‘ 2.5 0.1
‘ ‘ ! \
Saga i ‘ - T -t 007 =0 ot 0.1 0.1
|
Magasak! 04 : - - 0.4 2001 BR.T 4330 2520 B2H 1305 0.4
‘ i i
Kumamoto ‘ - - - - 010 12 1} 210 12 '3i 1.1 - -
Kagoshima R S PSR P 0.5 97 63 4w L I’i a3 Bg 4 L0 05
I | i |
Table ' Yearly catch of Dolphin fishes by region.
Unit of cateh: 1,000 kan (=-3.75 wetric tons )
Year |
1 1993 1954 | 1945 ) 1956
Region i \ !

J
Grand Total | 1, 400 J 1,215 1, 660 2,347
\

Hokkaido 0 - 0 4
North Pacilic 71 83 92
Middle Pacific ‘ 97 ‘ 0 i 590
South Pacific I 269 | 55
ifast China Sca ; 400 } 512 I 567
West japan Sea { 512 ‘ 427 J 651
North Japan Sea ‘ 49 | 101 | 140
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Table 5 Mean catch of Frigate mackerls by month and
prefecture from Jan. 1952 to July 1957.

Unit of catch: 1,000 kan (=3.75 metric tons)

“~<__  Month | Lol 1 i . | | | )

Prefect\u;g\\\ N | I 5 0 4 ‘ 5 ’ 6 ’ | 9 1 10 i 11 | 12

_Prefectu — - ! - o
Aomori ‘ - - i - 0 ’ 0. O 1. 7‘ 0.7 3.1 0.6 -
Akita I = A R o‘ 0.6 1 1slo17 0.4 -
Yamagata L RN Iy -
Niigata 0.2 0.1 - -0l o5l s 45 7.7 17.9 7
Toyama 20 0.2 - - - Ql} 01 o.ﬂ o.ﬂ 36.9100-5  60.3
Ishikawa 0.5 - 01 o1l - - 2.5 1.2 41 550 10.5 5.7
Fukui 03 03 02 02 04 0.4 5ol 75 49 a5 67 1
Kyoto A R O | - 003 o.% 0.5 5.1 106 7.7
Hyogo R - - =02 I -0 03 03 07 0.5
Tottori Lo ooz - - 01 O N A N | R U A
Shimane Lo ool 202 03 03 ,Q 0.5 Ls 29 75 0.5
Yamaguchi L9 05 0.5 03 02 - 03 Ly 7.1 80 21 127
Fukuoka oo | - a - 01l 01 01 Lsoo03 0 1.3 0.2
Saga J u(ﬁ 0.1 0.1 - - - -0 | 0‘4 0.8 0.5
Nagasaki ey 0T 0T 0205 05 15 25 ST 9.3 20T
Kumamoto | . l.’l; 0.1 2.4 1.1 0 1 0.3 0.4 0. )i 0.0, 0.2 0.2
Kageshima 5% A 550 17,00 10020 24020 38.90 17030 1130 1210 141 14.9
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Table n. Yearly catch of Frigate mackerecls by region.

Unit of catch: 1,000 kan (=3.75 mctric lons)

e Year - ‘ . ' i ‘ o [
—— ! 1952 ‘ 1953 1954 1955 1 1956

Region ] ‘ - - B ) i
Grand Total ! 6, 418 \ 4, 154 5,491 ! 6, 250 6,913
Hokkaido ! o 9 10 14 19
North Pacific [ 153 : 199 92 206 154
Middle Pacific i 1,523 784 945 1,221 2,021
South Pacific | 1,550 2,537 3,574 3,776 3, 757
East China Sea | i 256 287 157 272
West Japan Sea | s | 185 407 ‘ 170 222
North Japan Sea 1o | 164 162 % 165
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1. ¢ 9% Makaira mitsukurii (JORDAN et SNYDER)

Lo LTws

e i R Rl (R, 7w vy Makaira mazara (JORDAN ¢t SNYDER), <xv M. marlina

JORDAN et HILL, .33 =X Histiophorus orientalis ((TEMMINCK et SCHLEGEL),

YRl A b Xiphias gladius LINNE :
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Table 7.

Month |
Prefecture

Aomori I
Alkita -
Yamagata -
Niigata -
Toyama -

Tshikawa -

IFukui 0.1
Kyoto

Ilyogo -
Tottori ! -
Shimane -
Yamaguchi -
Fukuoka
Saga
Nagasaki 0.5

1 |

Kumamoto VAN |

Kagoshima [ ‘)‘

Table 5.

Year |
Region

Grand Total
ilokkaido
North Pacific
Middle Pacific
South Pacific |
Fast China Sea |
West Japan Sea :
North Japan Sea |
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Mean catch of Striped marlin by month and
prefecture from Jan. 1952 to Decc. 1956.

i/nit of catch: 1,000 kan ( —73.7% mctric

Lol ‘ 6 ‘ 7 8 9 (IR
} ; 1
- - - -0 01 ‘ -
S 0.2 0.2 L
,i AL i , . .
| | ‘
! . - - 02 06 02 02 02
~‘ 7‘ - , 0.2 0.3 0.2 1.1 04 0
- -l - - - 0.2 - 0.2 o010
- 01 020 L2557 2.5 0.5 0
- - -0 0.2 0.2 006 1.0 O 4‘ 0
7‘ - - - - - 0.1 --‘
i _ - - - _ _ - -
- - o1 0.3 0.4 0.2 0.6 o.w 0
- - - 01l 0.9 o1 |16 0.4
- 1.5 9.9 0.1 - 0.1 4 2% 2.3 1
_ - _ - — — — 0. 1 -
50 6.7 1.2 0.5 0.4 41 115 9231 161l 7
| 25 6.3 9.9 2.3 3.8 9.9 101 12.3 90
catch of Striped marlin by region.
Unit of catch: 1,000 kan (=3.75 metric tons)
1953 1954 1955 ‘ 1956
; [ e e
| 1, 044 2,358 1,626 ‘ 2,136
i 6 ‘ 9 5 ‘ 13
| 193 313 230 | 360
| 596 | 1,765 1,078 | 1,282
\ 62 | 112 125 | 172
| 146 102 138 | 224
| 17 10 9 15
2 0 2 ‘ 3
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Table 9. Mean catlch of Bluefin tuna by month and
prefecture from Jan. 1952 to Dec. 1950.
Unit of catch: 1,000 kan (=73.75 metric tons)
Month o o | ‘ \ | l \ [
| 2 3 1 4 5 1 6 7 s | 9 10 | 11 12
Prefecture i i | }
| (
Aomori - i - - 29 4.8 ,1.0! x} 0. 31 3. || 0_5l 1.1
Akita : Lo LT 4.9 :aa} 0.3 12 04 -
Yamagata 0. , - ‘ 0.2 0.5 1.6 0.20 0. 4‘} 0. /1} 0. 23 -
Niigata 1500 04 04 A5 121 7.9 L1 L5 87 Al 1.3
Toyama SO0 07 0 27 159 2% 0o 49 251 80.5 20.9
Ishikawa R A R B 9 93 6.7
Fukui Lo 0.5 9.3 33 7‘ 6.5 9.5 5.9 7.1, 101 1.1
Kyoto. B N 17 2.5 0.0 0.8 4 7' 8.1 5.1
Hyogo ‘ 00 102 04 rm 02 09 oo 7.1l 0.7 05
Tottori 0.1 oo 0 - - - 4o oo 1! -
Shimanc L1603 0.4 1.9 L ’ 0.0 L8117 29.3 2011 3.9
Yamaguchi 7.5 25 0.9 0.4 0.5 0.5 0.1 0 o 1o sl a5 89
Fukuoka S0z oo - -0 0 - 01 152 9.8 0.1 0.1
Saga oo oo A 7‘ e e e
Nagasaki NI U 35 o 1; Lo 20 49 o 1} 79.1
Kumamoto 0.1 0.6 0.1 - on - - - -| - - -
Kagoshima 1 L4 1.0 L4 0.9 2.7 35 3f 1o 0.2 ! L4 0.1 1.4
Table 10. Yearly catch of Bluefin tuna by region.
Unit of catch: 1,000 kan (=3.75 metric tons)
— ear \ 1952 1953 \ 1954 1955 1956
_ Region R o ) !
Grand Total 752 4,688 5,070 6, 155 9,845
Hokkaido 155 164 425 211 176
North Pacific 1,786 1,590 1,983 3,383 4,867
Middle Pacific 932 1,783 1,387 1,281 2,470
South Pacific | 315 s8¢ 594 382 941
East China Sea I 147 330 | 207 ; 179 269
West Japan Sea | 148 104 157 ‘ B3 551
North Japan Sea | 148 98 2652 518 } 528
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Fig. 1. Schematic figure showing the relation between catch fluctuation and
surface water temperature by month and prefecture.

Table 11. Mean monthly surface water temperature in respective districts.

~ Month |

I 1 ’ 2 3 4 5 ' 6 7 [ 8 9 10 11 12
DlStr}iw e R ] o o

. e T |
Shirogamisaki 5.6/ 4.9/ 5.2 7.3 10.1] 14.2] 18.6 21.3 20.4] 15.8 11.5 7.6
Nyudosaki 8. 4_‘ 7.1 7.2 9.5 13.4) 17.7) 22.3] 25.1] 22.8 18.5 14.4] 10.7
Tobishima 9.4 7.7 1.5 9.4\ 12.8/ 17.5 22.1) 25.1| 23.3 19.5] 15.8 12.2
Himesaki 9.3 8.4/ 8.6/ 10.4 13.9 18.4] 22.9 25.7| 23.6/ 19.6] 15.4] 12.4
Rokkosaki 9.0 7.9 8.6/ 10.8 14.8 19.0] 23.3 26.0] 23.6] 19.4/ 15.7| 12.0
Kyogamisaki 10.4 9.3 10.0| 12.6/ 16.2 19.6 23.6| 25.9 23.8 19.8 16.4/ 13.2
Oki 12.8/ 11.3 11.5] 13.7] 16.4 19.9 23.6| 26.3 24.2 21.2 18.1] 15.3
Hinomisaki 13.20 11.9] 12.4] 13.9] 16.8 20.1 23.9] 26.2 24.6| 21.5/ 18.9 16.1
Tsunoshima | 12,7 11.7) 12,4 14.6| 17.6] 21.0 24.4] 26.7 24.8 21.5] 18.8 15.4
Kamisaki 3.4 13.4 13.5] 14.2] 16.6] 20.7) 24.6/ 27.1 25.2 22.4| 19.1] 11.7
Oosesaki 16.35 15.9 15.2| 16.9 18.6] 20.9 24.8] 26.5 26.3 23.4 20.5 17.1
Sadamisaki 19.9) 15,4 15.4 16.4| 18.7 22.4 25.6J 26.2 25.9] 24.1 22.0| 17.8
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