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Abstract

The moving behaviour of anchovy schools(There were small schools of sardine and round-her-
ring in this anchovy schools) in the bag — net of a large scale set — net was investigated using a
scanning sonar, in the Kishihata set — net fishing ground located in Nanao city Ishigawa prefec-
ture, Japan from Dec. 1st to Dec. 4th, 1992.

The results obtained are summarized as follows ;

1. Moving behaviour of fish schools between two bag — nets was more in the daytime than in
the nighttime.

2. The rate of entering fish schools from the first bag - net to the second bag — net were 78%
when the fish school in the second bag - net existed. The result suggest that fish school exis-
tence in the second bag - net affected the rate of entering fish schools from the first bag - net to
the second bag - net. However, the time of stay of fish school that entered the second bag - net
was very short when the fish school in the second bag — net existed densely. The result suggest
that a high fish density in the second bag — net might enlarge the escape rate

3. The majority of fish schools moved to the center and off shore side of the bag — net when
fish schools entered the bag — net.
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Table 1. Specification of the scanning sonar

1. Range and pulse length :
(1)0-125m : 1.5~ 3.0ms
(2)0-150m : 1.8 - 3.6ms
(3)0-200m : 2.4 - 4.8ms
(4) 0 -250m : 3.0 - 6.0ms

2. Frequency of transducer : 175kHz

3. Transmitting angle
(1) horizontal : 180°
(2) vertical : 7°

4. Tilting angle : 0 - 90°
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Fig. 1. Frame work plan of the 3rd set - net showing the location of the research boat( © ) . Dotted line
indicates the area of 125 m diameter swept by the sonar.
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Fig. 2. Catch composition of the 3rd set - net from
Dec. 2 to Dec. 4, 1992,
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Fig. 3. Number of fish schools observed in the

bag - net, according to the time of day.
Shaded area indicates the presence of a sin-
gle very large fish school.

Fig. 4. Analysis of fish school movement patterns in the daytime with relation to the bag - net. The per-
centages in diagram show the proportion of behavioural patterns.

-219-



EXE - HLEE - AER

AEUAAM Fo] B F UAE A FY o]
TP EST Yoz ¥F3lo Fig. 49 Yehy
At 714, Z} PEfede] v &S A1 YF 2

17:24:29

[2]18:00:13

[320:30:12

[4]21:50:00

(5]04:50:17

Fig. 5. Time - sequence trace of fish schools in the
nighttime to the bag - net. The dark - shad-
ed areas denote the moving position and
shape of the school, while the dot -lined
areas indicate the previous position.
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Fig. 6. Frequency distribution of school speed in
the daytime.

Fig. 7. Movement direction of fish schools after passing through the second funnel - net. The percentages
in diagram show the proportion of behavioural patterns.
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Fig. 8. The effect of fish schools in the second bag - net influencing the movement of schools from the first
bag - net to the second bag - net.The percentages in diagram show the proportion of behavioural

patterns.
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Fig. 9. Time spent in the second bag — net before
moving to the first bag - net.

t} o9} e AFE A2 YE s X9
o] Al YF sle o TE Fdshn 3, Al
A5l e FRojF AFoA B, A2 45
ol dX o)} & o] Fel1 e Aoz A4
& At agv, "xjojate] A2 %ol d@Etn
VA 298 Bz A FAIZES oS- Ba, diiE
o] o] Fo] 8Fo|W A F3t1 Ut o]} 2 F
o] B3}, =@ Hge A oiFEy P B
< e Fgd et 7 Az e B35
AFE7t AT, B AARgdE Z2d &
doll ZiE B BAokn A2 g £
Ao o2 & ol FH 2 e BFolA
HLRA T, D=7t Eoba Bl @A 9fsto
A2 dFAM Al Tz 24 Aoz Y4
Sl =

-221-



SXE - FLEE - FEE

FEZ] o] F2] o] BPF L AFHE & Ao
7F e, WA ol Fdte FXojFH I
o] tx v EAT, Wole fof, WAolz
Wt n Rudtn Yo & 79 i
o 3] o] F-& Fokzte] Zpol s} vl Eu], F3hell 3
ojA QEZ ) EPFFL 49% 0t} o] AL &
ol2elm 3t Bpd % Yy FEH EH ¥
Aol 2l gt Zute)Fol X o} glojA ol g ¢
27 PFL AdEH 4B ol 5P T2 v aF
Ao A7 Uk o9 e ANE Holx,
AEe 79 o] TP T o] Foll whe} ZA b
2oe A& A8 F AU

9, dxjojTe Y53 0B F o 2HE, A
2 Y29 75 #aA A B, oftoll e A
FAA, ZoE o T =9 & vt 98E ¥
3 Az 5 Aok 2z, FEAVE oL ol
2ol A Qe Y2 A Al 4E22HH
gpg &t Aol g A AHoltn A F
stk

g Eo YolA HolelolF Y o]FHEEE
40cm/seco] Ao] 17%5 A3k Y}k, 28
B AFo glojA dxjej olFHrE 40cm/
seco]4}o] 60.5%2 v|nA wE FFE Y
AATh o2 & ATe o F TR T Aol H}
E dxlojFo] R dEAFY d&HAF o]
ZEPES Q7] YEoltn 44 &+ U, drt
Moz A28 AddE 2 ¥ AlgEY o3
9 o rrl Bartte A9t dXen 44
& 4 qltt

PE YT E FAF F9 o F 2 gFE Au}
t Zog A2 F vpRcie Burt o &
TFo] HXAATE A2 TYE SYT F, A&l
ato] oA Hul} o g Wakrg upEA e,
ol¢} e Az RE TUg T3 Fol ojT2
Ae o ity F4o) dvkn A F U

=] of

YR QEU) glold DX o) 22 of

S5 19929 1249 19%¥ 129 4474 H
HE ENER -ERH A Ae A EEE B
MM 2AY 2UE o839 AR E
ul, 2 43& g st o33} A}

1. 2748) AEAelol o] F 9] o] TP F2 Fopt
o zelzt AR, HRTHE Woll o @of o] F3t
At

2. A2 %o FRolLo] EAHUE |, Al
A5 e FAojTo] A2 €522 A H
&2 18%H 1, A2 €E HA oo EAE A2
5ol 9 v ol FEE rIHTE AE A
st ok e, A2 AFo] 2USHA A AT
o] ZAE YL o, A2 AFA AT o2 AF
Are i Awtm, A2 EoNAM o de 4
Fe olF9 9 v & & I/ TE RE A4}
3 3l

3. dx) T2 9% 4 o, i FFol T
ZFYo)A duiek Hoz Wwag vHto] o] T8
o}

AnEH

1) &%, # 'R, FHERE(1995) @ At iR A%
KAEEMEAN ARTH AE -1, dE e P
2] 2879 3 F 5 F2AN1=E3A, 31D,
1-17. ‘

2) # I R(1983) : A DfTEY & ek, ERELRM, K
7%, 188 - 203.

3) ZRHITAI978): P 7 v ST AAMOBE v
25 &, AAIKEREE, 44(8), 835 - 841.

4) SE(1994)  EFHEBREORBBRRC KT SR
BOTENC T A, ERKEAR HLR4R
3, 141 - 168.

5) HIH FE, 4k B, SEHE—(1977) 1 <4 4 7 L 2
FY LR AL DTV OITEIA BT AR,
AR 2, 1 -20.

6) K HW(1971) : EFMECHT A AIOITEH L BEA
OB T 3 BEEAR, BUKKHHE 57(2),
95 - 171.

- 222 -



