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The catch function of the two bag-nets in the set-net and moving behaviour
of fish schools

Mun-Kwan KIM and Yoshihiro INOUE*
Marine Research Institute, Cheju National University. Cheju-do 695-810. Korea
* National Research Institute of Fisheries Engineering. Ibaraki Prefecture 314-04, Japan

The moving behaviour of fish schools in the bag-net of a large scale set-net was investigated using
scanning sonar. This was done in the Kishihata set-net fishing ground. which is located in Nanao city
Ishigawa prefecture in Japan. from Nov. 18. 1992 to Dec. 4. 1992
The results obtained are summarized as follows:

1. Moving behaviour of fish schools between two bag-nets can be divided into two groups. The first
group includes Frigate mackerel. Yellowtail and Jack mackerel, while the second group consists of Tunas.
The Tunas often did move, however the first group rarely moved. The result suggests that fish school
movements depend on the type of fish.

2 As for two bag-nets. Frigate mackerel, Yellowtail and Jack mackerel, tended to appear in the
afternoon. however Tunas appeared in the daytime. Therefore, the appearance of fish schools depend on
the type.

3. The peak speed of Frigate mackerel. Yellowtail and Jack mackerel was 90cm/sec at the first
bag-net. 60cm/sec at the second bag-net. but through the second slope-net they moved at 120cm/sec.
Therefore. the fish schools that move through the second slope-net move faster than those that move at
the first bag-net, and the second bag-net. The result suggests that the second slope-net can be a factor
which affects fish schools.
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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 : 24 - 4.8ms
(4) 0 - 250m : 3.0 - 6.0ms

2. Frequency of transducer : 175kHz

3. 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{ o) and
carrent meter(®). Dotted lines indicate the area of 125m diameter swept by the sonar.
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Fig. 4. Distribution of fish schools in the bag-
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respectively.
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Fig. 5. Analysis of fish school movement pat-

terns in relation to the bag-net.
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Fig. 6. Frequency distribution of school speeds
in the main-npet.
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15m and 40m depth.
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Fig. 10. Distribution of schools in the bag-net
according to current direction.
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Fig. 11. Catch composition of the 3rd set-net

from Dec. 2, 1992 to Dec. 4, 1992.
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bag-net, according to the time of day.
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Fig. 13. Distribution of fish schools in the bag-
net area. Three sized circles indicate
the relative number of fish schools
observed in a 2mx23m section and
19mx19m section in the first and
second bag-nets, respectively.
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Fig. 14. Analysis of fish school movement pat-
terns in relation to the bag-net.
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Fig. 15. Frequency distribution of school speeds
in the main-net.

S5em/sec ©)8tA T |9t ol EHFH A FAteld
49 Fo)7t AAL AE9 FEol = AE
¢ F A F¥N B BFANA 90~120°,
AZola 210~270° & FHL2 WEIF BRI
B33 AFAlold]l ol ztol7t Ae RAE ¢
F Aok agxn, $£22 F44 4@ xolst o
Ax, AYst 17.0~175C 1Ak olF o139
HF@aAd ol2Pse TAE TAME7] s
of 2y ojFgde Hxet 19 #Z /Y
€ u2&, Fig. 18 Jehlidich 4718 &
vl g E39 olde BHANES 43P
Qe AezRyH #F 15m9 ¥4 dSAAG
o2 2PN Al YEAA M2 FAA
Zgo) wol X3 UAD. olRe) e F
Fe dREo] SAFAM AugBRoeg =22
N



£ X E-HERE

80

-
15m depth
60 |
s
> 20|
O
c
© o0
100 -
(3]
—
= 80f
40m depth
60
40 |
20 |
0 1 1 1 J
0 5 10 15 20 25 30
Current speed  cm/sec

Fig. 16. Frequency distribution of current speeds
at 15m and 40m depth.

-

Al YEozRY A2 FF o2& AF9
OEYELS WENY olFRFo| 16% AL B
Ao, wo), Ao) 2 oFEH} FENY o)F
#%0) 80%2 VA olEm Us FA 2
2 o)Fo] WSS PENY o]FTYFL o)Fo
sl A o)zt Qe Ao Atg @ olRE A2
S9o] AR ojFo) YANE Py AFZ,
2BE e FR 5o} YAz, FA o
Zo QN E QB 43, 2PAE A
Fz2 g0 e RAg Atz ok E=Y, o
E9 o)Fo] A A2 LES) ARE A
BE olsgEo] HE ojFd A o2
E9E ot oj8g HAEA 3, WNAEA

_30_

0
15m depth
Frequency (%)
20 40 60 80 100
270 et
180
0
40m depth
80 60 40 20
——p————+ 90
180
Fig. 17. Frequency distribution of current di-

rection for every 30° of compass arc at
15m and 40m depth.

o]E 3L e o1F A= AFAZE AF
Al Atz €t

HEA UM oo FEL2 FXNTH. F
Azgolol Fel A LFAR, FAojFAME= A
Folgdrh o1k o] ojFe] FHL oF A
A Zolt AR, FA Gl UAA o1Z9
282 oFol AN Aeol7t ANAde En9
A Ak LEF, 1987). AL JY&EFH
E ¥017] AME o2 TP F 2> &
FRAPAZte] o) Fadts HE AlAEt
Ak EF, 4F AAM o2 2BAA% 9]



ML HES WIS 02 O|F8S

e
'

Distribution of schools in the bag-net
according to current direction.

Fig. 18.

Z9de A2 FFeo] HALel AN 4
Zta) BA FX e, o, A7golojFo} #ig
ZAZIEY 232 Al 4EAAFE PaPA
g, Al QEANME olFol EAEA gtttk o
Aol st} FxojFo] FAY RAPIRFA ¢
22 Al SEAMEE FIAAT, FA 42
2HYA = BAOZ o SRR A B
A ¢ £ Aok au, FXejEe 93T
& AREA olBdL U GY22FH T2
Bao 2A AFDA & Aoz 4FHE). o]
$ 2o AczRE P HARE olF7) 4
A ol ¥ 1A dPo HPE
d3stE Ro) 833, o|FHEol FL oF
daide A2 4E8NE FFsin, WA oF
3T Qe oJFd teMe Al 9EL2EEH &
Fate Ao) uigsicta Bztdch AF U
A Extief, Bo}, AYolojFY olE&EY F
A dE Al 459 oFNA Yemssec. A2
L 42NN 60cmsec. A2 SFE ZHNA
YETFL olgstn e AAPNA 120em/sec ©)
Ak oA Wstd WE YoM FHoj2d
o) F&EE 400cm/sec AR AR, BX HHY

-31_

7t ¥tk £¥9 A¥o2NE= A2 ¥FAAM 7t
Z 3, Al 9853 A2 $2E FAHA €5
& o3 Ye FfdMe 2S F¥IAL
olg} o] o= ofFE Al PFAMY o|FEE
£ A2 980MY olg&ERT ®man )AL
olgH A g Aelzt: Atgdd. 2y, A2
528 EFHetn *E Al A2 984A
9 olE&EuTt ®E FAGH, Bol, APolo
24 22 A% Al €5AA9 olF&E 2
FAAZo]l EAEI, AAFel AAA Aot RE
Aol AAHATE )AL M2 FFol dhste o2
9 PEAE 2 YA} AR, FELY °15F
Bol B ofFd difixes A2 $Fe] ATUL
A Fg53 AA dohe AL AL A

27 48 oj¥ole F¥eMe IEYH
o s} ojFo) 2FHol dF YEFol BAY
b AbESOI(SEK AR 1989), WY FBTF
3 z2Feke] BAZE A AR ARFATRE—
1968: 3 HE¥. FUAM, 1974). X, B,
AgololZoiFe EVANE Al TR A2
PEAA Fo] X3 UAQR, Al EFAAME
g g, A2 €FMe FELEYH |
vt Ze] go) RE3T AU R dido
FES dFEo] Al FFAA A2 €3NS B
FolARL, 01T FPAXNEESG F¥H= B4
7t e AR AZE F Ao 24y, Al 9%
o ojge A2 48 JPY Axd AFe=
29% 54 w2 g A, /¥R ¥
A7t Aok AF37] oAFoh A714, o9
289X NEREI} A2 AFAX FTLFH
AuitiZe] AMAN @S A 48} dA A
AT 42% 4 Yok W, FRo2Y &4
AAe Al LBAM A2 AFAA 5N gl
2X3R AUt ol Rl st {2 dF-Eol
SAZRAA AuriFon 323 lojA {0
o129 FAAANRE A FES 202 4
4 + Ao

ol
AT

LY
o

2 <%

RPN G UAojH FEFY )FFE2S



& X E HLEE

19929 119 189%H 129 4474 a4E Al
B RN A9 Us BiE £RERE J8kE
A 2Ad AUE ojBile AAsPm, doj
23S 893Y e 2o,

L Al 45225 A2 954 o= og9
)FYEE YBTLY °15BFo) 16%2 He B
Azl ol A7Jo) o7} WEFVY o)EHE
o] 80%= W¥aA olFER NE FAojFez
ERE F ANR, )AL YENY oY Fol
o Fdl s Aol7t e Rez Algdrh

2. 4359 A4 o9 8L AR, 2
o, Aol FAMEe LFARN, FAAFAME
23301k olg Zo]l ojF2 2PL olZd
A ol A

3. €8 UM BAdhel, Bo), Aojojz
olF&Ee HUAAME A AFANA Ycm/sec,
A2 YEAM 60cmsec, A2 52 EFHAA 9
T olBd A ARNA 120em/sec ©1R
. ol Ze] A2 F¢E R U oFEe
Al M2 AEAANY o} F4&EBY BHET, oA

_32_

2 A2 §Y] ASPo2H Agn AdE R
& AlAbet ek

= U

EXE, FLEFR b EH 1996 ERED B8
BfEcl Qo4M FA ofFe fTEl FH B
R AFdRE AFATFL AFRR 20, 5~
79.

#HLEEH TrkM, 1974 RPRBEEE B
REOKERIFE MR IDKAIEE RS
6, 19~23.

HLEE 1987, ERERSC b5 MBI LI
& RE BokiE 53(7), 1129~1133.

R W 1989 BECHT 3 RBTEIOWE S
EEMTAR. i, 7172

TIRIE—. 1968 FR¥HEIZH 17 5100 & Mo Hih
& OMBE. FOKKBIR 54(2), 123~127.



	서론
	장치 및 방법
	결과
	고찰
	요약
	<참고문헌>



