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Studies on Supply Systems of Commercially Important Fish Schools
into Coastal Fishing Ground of Kyoto Prefecture-IIl

On the Movements of the Japanese
Sardine Schools

Yozo Wapa, Masahiro Mungxkivo, Satoshi I1zuka and Masaru Kawacisu:

Synopsis

From February to March in 1988, three survey curuises were made to observe the distri-
butions and migrations of sardine, Sgrdinops melanostictus (Temmiinck et Schlegel), in the
Western Wakasa Bay, using fish finder and scanning sonar. Through the surveys, as sardine
schools were found mostly in the side of warmer water which were specified as thermocline,
it was suggested that waters with thermo-gradient vertically and horizontarlly seem to stop
the sardine schools going straight. Sardine schools mooved at the speed of approximately
0.2~0.9 cm/sec. specially at the just before the sunrise it was frequently observed that the
schools migrated actively up to surface and down to bottom waters. The greater part of
sardine schools migrated toward shore side in nighttime and toward off shore side in daytime.
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Table 1. Specifications of scanning sonnar
(FURUNO: Model FSS-31C)
Indicater PPl scope 360° scanning
Range (m) 0-200  0-400  0-800  0-1,600
Transmitter
Qutput power (max.) 50 kw
Pulse length (msec.) 2.1 4.2 8.3 15.0

Transducer
Frequency 45 kHz
Directivity
Transmitting angle

Receiving angle

360° (horizontal)

18° (vertical)

14° (horizontal ) 16° (vertical)
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Fig. 1. Surveyed area in the western Wakasa

Bay. A dot shows station of CTD
observation.
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Table 2. Principal performance specification
for fish finder (FURUNO: Model

FWGT-43)
Operation frequency 200 kHz
Depth range (used) 0~100 m
Pulse width 2 msec.

Sound transmission rate 112 pulse/min.

2 kw

DC 24V

Moist paper

6, 12, 24 mm/min.

Power output
Power supply
Recording type
Paper feed speed
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Table 3. Amounts of catches with set-nets and purse seins in the western Wakasa Bay from

February to March 1988. Unit: ton
Feb. 21-29,°88 Mar. 1-10, 88 Mar. 11-20, 88 Mar, 21-31,°88  Total
Set-net Sardine 1,313(99.8%) 1,612(98.3%) 747(97.1%) 594(76.5%) 4,266(94.7%)
Anchovy 8(0.6%) 28( L.7%) 22(2.9%) 181(23.4%) 239( 5.3%)
others 100.1%) — — 100.1%) 2(<0.1%)
Purse seine  Sardine 2,510 (100%) 880 (100%) 1,550(100%) 20( 1.4%) 4,880(78.2%)
Mackerels — — — 1,360(98.6%) 1,360(21.8%)
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Fig. 2. Vertical profiles of temperature (T)

and salinity (S) at CTD station in
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of February 1988,
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Recorded image of sardine school by fish finder.
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Fig. 4. Diurnal change of sardine school image recorded by fish finder.
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Fig. 6. Horizontal distribution of sardine
school in the western Wakasa Bay
on the 28th of March 1988,
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Fig. 8. Flactuations of water temperature in
the 2 meter depth.
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Fig. 9. Movement of sardine schools. (A)
17: 55~20: 24, (B) 0.7: 21~08: 01,
(C) 15; 44~16: 40
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Table 4. Estimated migratory speed of sardine schools.

Date (1988) Star?imeEnd Period Distance Speed
Feb, 22-23 15 44 16:25  41(min.)  810(m)  0.33(m/s)
' 16:30  16:40 10 460 0.77
17:55 18:13 18 260 0.24
18:15 18:30 15 820 0.91
18:33 18:44 11 210 0,32
18:34 19:00 26 910 0. 58
18:52 19:42 50 1,260 0.42
19:05 20:00 55 1,365 0.41
19:51 20:03 12 200 0.28
20:27 20:37 10 210 0.35
21:09  21:20 11 150 0.23
21:23  22:24 6l 1, 150 0.31
23:35 0:30 55 1,490 0.45
0:58 1:28 30 810 0.45
7:21 8:01 40 960 0.40

Mar. 14-15 12:53 13:05 12(min.)  520(m)  0.72(m/s)
13:31 13:55 24 870 0. 60
15:49 18:54 185 6, 790 0.61
1:21 1:38 17 250 0.25
Mar. 28-29 17:53 18:37 85(min.) 1,150(m)  0.33(m/s)
22:22 2:35 253 5,900 0.39
3:34 7:19 225 5,250 0.40
8:00 9:50 110 2,100 0.32
10:11 10:20 9 420 0.78
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