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Drift of Sardine Eggs and Larvae in the Surrounding
Waters of Japan as Discussed by the Results of
Drift Envelope Release Experiments—I.

Discussion for the 1957 Season
By

SUKEKATA ITO AND SHOGO KASAHARA

Abstract

An estimation of the drift of sardine eggs and larvae in the surrounding waters of
Japan was made on the ground of the results of drift envelope rclease experiments
carried out on the main spawning areas of Japanese sardine.

1. The pattern of recovery of released drift envelopes was found to be strongly
influenced by the drift currents generated by monsoon winds.

2. The sardine eggs spawned in the sea northwest of Kyushu were estmated to be
carried southwards, and after hatched out, the larvae would be carried back to north,
as the Tsushima current becomes intense. This might be a cause, at least, for the
abundant catch of O-age sardine in this region.

3. Of the eggs liberated in the western Japan Sea, some would be carried towards
the coastal waters in winter, subsequently to the north as the warm current becomes
intense, but would mostly be confined within the area south of Noto Peninsula in their
diffusion. Somc of the eggs were considered to drift to the Suwo Nada and further to
the Bungo Channel area, Pacific Ocean, passing through the Shimonoseki Straits.

4. The eggs and larvae produced in the adjoining waters of Noto Pecninsula may
be attributable by a characteristic wide-range diffusion, some of which would be
carried far away to the Tsugaru Straits, Funka Bay, Sanriku coasts, e/c. in the Pacific
Ocean.

5. A large part of the eggs and larvac produced on the Paicfic coasts of Japan
would be drifted to the offing by the Kuroshiwo, though a minor part would be sus-
tained in the coastal anti- and eddy-currents in several areas.
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Diagram showing the area and season
of spawning of Japanese sardine with the
surface water temperature at the peak of
spawning.
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Table 1. Results of the drift envelope reclease experiments conducted on the
spawning areas of sardine in surrounding waters of Japan.

A) West of Kyushu
Release posmon Number of Number of Percent'lgc Monthly
Agent Date |— ——— —-—-| envelopes | envelopes ratio of | mean of
’ Lat. (N) ‘ Long.(E)| released recovered ‘recovery(/\\‘ A

I 50591 | 30049 5 | 7 ‘ ‘ o/ |
Kagoshima | H??w 50°-52 | )S 4 \ 0 | 18 \ 36. O/}} 2,09,
prof. Fish, | 2013147 130-04 | 50 1 10 , 20.0 S
Bxp. Sta, | B 7] 3052 13049 | 50 | 3 ! 16.0 }‘ .
‘ 13 3147 | 130-04 | 50 | 2 | seo S T
. 2o D som19.9 | 1293505 | 50 } 9 4.0 i
Kumamoto n - A, . | : }; 50
Pref. Fish, 26 | 32-27.7 129-13.8 >0 ) 6.0 |
231 32-19 9-35.5 5 | S0 |
Dxp. Sta. | n? 1 3 1— ? 120-35.5 J? } 4 5. (0 }‘ 10,0
| 931322277 | 129-13.8 50 | 6 | 12.0 4
25 1 32-33.5 | 129-40.8 | 50 | o 12,0 :
23 42-26.0 | 129-16.0 50 : 0 -
Nagasaki 25 52-19.0 128-52.0 49 | 0 — i >
. Lown32-100% | 128-27.4 50 | | 2.0
Pref. Irish, | i : | I
L6 sze2as | 1292316 50 ! 2 i 40y
Exp. Sta. | 2340 | 120-08.0 50 | ] \ oo |
7 30246.0 | 128-02.1 49 | I 20 (7
7 ‘ 3-00.0 | 128-53.6 50 | 13 26.0 }
) 7 I | 2 ; " Y [ 20_AH I i ) ‘ V N
Fukuoka 6 :4 oi. 5 1130 4).(3 50 | 21 | 22.0 |
Pref. Fish. 33-58.7 | 130-41.7 50 ‘ 18 36. 1 .
Exp. Sta 34-01.0 | 130-28.5 50 | 16 32. ‘
7| 34-04.0 | 130-15.0 50 \ 17 34. ,
I
|

Total and mean | o0 ST 17.7%

B) Hyug'i Nada and Tokai regmn

‘ ' Relcase posmon ; Number of | Number of T’crcontagc ;Mfmthly

|

\
Agent Date — .. envclopes cnvelopes | ratio of \mc:m of
- ‘ Lat. (N) ‘ Long. (E) | rcleased recovered 'recovery(A) A
) | i - o \ ) i
[ I 50515 o_yc - [ \ | .

Nankai Reg.| H~) ‘ 32915, 4/ 131°-49.731 £0 | 0 ‘ —/0/0} 1 py
Fish. Res. | 27 132-33.3 4 132-13.1 50 i 0 | - J g
Lab. [ 10+ 20-43.0 ' 130-29.2 50 | 0 | - s

. | ! | 1
(Nobeoka) | "7 |~y oy 9417 | 2.0 J |

¢ 136-45.6
R S 135445, 0

I
l
‘ (
|
[ H0) ]

i

I

L o
Mic Pref | o5 [ 120, 5




— 68 —

: ) | 24-32.5 ) ";73a G; I - |

Aichi | N2’2 ) 04 qz. - l,j( ’ 0 r? | ? }\ 5.0
Prof. Pish, | 22134340 136-59.0 50 ‘ 5 10.0 |

. | 342325 1 137-33. 0 5 3 .

Exp. Sta. if Vi 4 ! (,/1- 32.5 ! 1')( 33.0 50 \’ 6.0 } 18,0
5034335 | 137-00.5 50 15 20,0 1

b, Chiba |y s 7T ‘ 1-02. 8 100 0 -
i, \

Erxep. st I sz fmeoss |0 ) s ) 60 S| a0

Total and mean L 700 \ 27 | 3.99 ‘

C) Western Japan Sea

) Ralease posmon ) Number of Number of Percentage Monthly
Agent Date - - envelopes | envelopes ratio of mean of
) ,at (N) ‘ Long (E)\ released ' recovered ‘recovery(A) A
I [ . o_nf o o I - i S
Yamaguehi | 121 [ o450 130 0.3 50 ? ’ 18'0%} 31.09
Pref. Fish. | 22 \ 34-45.9 131-32.8 50 22 44.0
Exp. Sta. | mis | 34-45.0 130-30.3 50 8 16.0 } 98. 0
) 27 | 34-54.7 131-27.0 50 20 40.0
‘ o3 | 34-56 132-00 | 100 ‘ 28 . 28.0
Shimane 6 | 35-51 133-12 100 34 34.0 ]
Pref. Fish, | 2% |27 12,% 50 l L4 28.0 ..
[ 24 35-16 132-00 50 13 26.0
Exp. Sta. 28 | 35-04 132-00 50 20 40.0
29 | 35-38 ) 132-18 50 16 32.0
Total and mean | 600 i 184 ‘ 30.6% 1

D) Noto Peninsula region

Release position \ Number of

Numbcr of ] Percent'tge ‘Monthly

\
Agent | Date ———- ecnvelopes | envelopes ratio of | mean of
Iqt (N )‘Iong (I‘)l released | reccovered ‘r(‘covery\/\)‘ A
- - B - - ! -
| |
( ur) 137°-16, o 50 1 4 ] 8.09
.6 136-51 50 | 10 j 20.0
5 12645, 0 50 ‘ 17 ; 34.0
L 136-45.0 50 | 11 22.0 1|
! ; 50 ( | 9 ]
$6 | 136-42.0 | 50 ‘ 10 3 200 U 5y 5o
L2 136-35.9 50 : 10 } 20.0
0 136-33.2 50 9 | 18.0 ‘
Ja Sea S 136-30.6 | 50 , 13 i 26.0
apan wez 6 126-20.8 50 1 | 22.0 ||
Reg. Fish. ‘ .0 ‘ 136-25.8 | 50 ‘ 14 | 28.0 ‘
e - I - ! e N |
e T oan V16 137-36.0 | 137-16.6 50 9 , 18.0
Res. Lab. i To5 57 9576 | 136-51.1 | 500 5 6.0 |
231 37-32.8 | 136-18.0 50 7 14.0 I
230 37-37.1 1 136-45.0 50 | 2 4.0 !
250 37-41.6 1 196-42.0 50 ‘ I 20 || ;4
23 37-50.2 ' 136-35.9 o0 5 6.0 f,
24 3T-11.3 | 136-35.6 | 50 0 -
24 S7-14.4 1 136-30.6 50 2 4.0
24 0 37-17.6 136-25.8 1 %0 ‘ 2 | 4.0
240 37-20.6  130-20.5 50 ! 0 | -

‘ |
I o B | i - ‘
i

Total and mcan 1000 145 ‘ 14.82;



E) Northern Japan Sea

! Releasc position | Number of Number of ‘ Percentage  Monthly
Agent ‘ Date ! envelopes envelopes | ratio of  mean of
i Lat. (N) Long. (E) released | recovered i recovery(A) . A
Akita Pref. 10 | 4000, | 139551 o7 41 | 2350 oy e
3 , <
R ‘ 51| 40-02.2 | 139-37.4 100 7 ‘ 7.0 J %
‘ 49 4 140 : | . ; - | .
Aomori 16 40-49.4 | 110-11.0 | 50 { 25 ‘ 50. 0 .‘
i i _5 40-19 5 2 |
Pref. Pish., | 20 40-51.0 140-12.0 50 | 20 0.0
Exo. Sta. | 25 1 40-56.0 | 140-14.0 50 ‘ 18 ’ 36.0 |
50 | 40-02.2  140-16.0 50 | 9 | 18.0 )1
- ) y [ -
Total and mecan i 397 120 i 30.2%
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Fig. 2. Drifts of envelopes by months of release (1957).
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The Arabic figure attached to the discovery spots denotes the number of envelopcs
when more than two of them were drifted together to respective spots.
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Fig. 2-1. West of Kyushu, Hyuga Nada and western Japan Sea region
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Table 2. Cotch of C-age Sardinc by regions, 1952-1904.
(Unit: Number of fish)

Year |
1052 1957 | 1954
Region |
) : PRDE % | I % | W 10% o
Hokkaido I 4C0.0) | 35, 150 (0.1 | 5,000 (0. 1)
o v, [North | 0,000 C 0.4) | 115,200 ¢ 0.9) | 505, 394 ( 5.5)
Japan Seaj o 5165, 000 (29.5) 5,552,400 (5. 7) 5,560, 106 (36. 2)
Seikai FL225, 41T (o0 0y 15,021,000 (H9.0) 6,755,859 (45.0)
Nankai SO0 (1) [ 093,525 ( 2.7y 1,055,004 (11.1)
Tokai ; LAOKES10 ¢ 1.0) | 59,090 ( 0.4, | 13,900 ( 0. 1)
I'ohoku 17,005 ¢ 0.1) i 200,510 ( 5.0) 109,600 ( 2.9
¥ 10% % 10° % 10°
Total 15,510,463  — 25,443,834 — 11,838,354 —
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