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Improvement of Net Structure and Operating
System in Purse Seine Fishery for Gizzard-Shad,
Konosirus punctatus

Duck-Jong, CHANG

Department of Fisheries Physics, Graduate School,
Pukyong National University

Abstract

Today, the net and fishing method in coastal purse seine fishery for
gizzard-shad was followed to the system of past. But, the situation of
economical efficiency of fisheries markedly declined because the scale of net
was increased every year in spite of the limit with fishing ground and
fisheries resource.

This circumstances was caused by the irrationality in the structure and
scale of net, and the fishing operation depend on only the manpower as
alike the past therefore, its require to doing improvement in haste,

A purpose of this study is the improvement to net structure and
operating system in purse seine fishery for gizzard-shad, for the possible of
the cut sharply of produce expenses and laborsaving operation.

And so for this investigated to the net and fishing operation method used

in today, behavior of fish school, the appearance of net in the sea and then
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a possibility net of several type was performed to the simulation
experiments in water tank and selected to basic structure. And the fishing
operation system designed to make possible laborsaving operation doing the
prevention to the escape of fish school, and its system was established in
small vessel of coastal and verified to the capability by the fishing
examination in the sea.

The results obtained are summarized as follows;

1) Structure of net used in today rectangled to depth of identical and the
xﬁeoquﬂummla@ﬂlammnmmdtoS&wﬁm‘4m~5MM1WMlmermm
of each other is below 10%.

2) The most of leadline in net used in today was reached in bottom from
the shooting immediately to hauling time and the mean depth of timber bar
used to equipment for the escaping prevention of fish school was within the
2.7m.

3) Behaviour of fish school in the net was showed to the vertical
movement by sinking and rising immediately with the shooting of net and
then divided with the two shape, that is to follow round the wall of net and
straightly movement no patterns in the net, and fish school of wall in net
was surrounded easily by the net.

4) The escaping of fish school in the gap of wing side was to busy
after set up the timber bar, therefore its function for escaping prevention of
fish school was very low.

5) In case of using to pursing line on net used in today, the efficiency of
net was low, because the lead line rised to quickly as soon as pursing to

purse line.

= viii -



6) The modified net in this study was fixed to 20m in wing side of two
both and center part given to 30m, 40m and 90m, its depth of pursing was
15~23m and sufficiently for the intercept of fish school.

7) A hydraulic pbower system for fishing operation was designed for the
operation of all equipment and its operated at one hydraulic pump by driven
the main engine.

8) Pursing time of the leadline of modificated net in this study was very
short within 5 minute, and so was considered only the net prevented
sufficiently to the escaping of fish school, not using to the timber bar.

9) The experiment of fishing was carried out total 77 times with the 25
times per day and the catch was total 73,080kg with 949kg per operation.
Therefore, make a comparison this results and the fisheries of customary,
modificated net and fishing operation system in this study was sufficient to
using in the field.

10) Fishing system was adopted in this study, the fishing time and the
manpower required was the 30~40minute and 3~4persons per fishing

reduced about 75% and 55~63% than the fisheries of conventional type.
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Fig. 1. Fishing operation area of purse seine for
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Table 1. Fishing operation area and fishing term purse seine
for gizzard-shad in the southern sea coast of Korea

Fishing

Month Flsh'mg Operation Area Term

Coastal of Tonnyoung and Saryangdo, Beginng
Jinjuman, Kwangyangman period

Coastal of Tonnyoung and Saryangdo,
Jul. ~Sep. Jinjuman, Kwangyangman, Gakmakman,

) Main

Yojaman )

Coastal of Gakmakman and Yojaman, period
Sep. ~Nov.

Narado, Deukryangman

Coastal of Yojaman and Narado, Finishing
Nov.~Dec. .

Deukryangman, Chungsando perod

oIt 2ol Al7lel met o] o]Fat AL Aol ofito] @ro] A
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Table 2. The catch of purse seine for gizzard-shad investigated

from June to November, 2000

No. of Fishing time Catch Catch per Fishing Name of
B operation o g um (kg)  day(kg) ground vessel
6 3 1 07:00~10:00 150 300 Kwang Hong
11:00~14:00 60 yangman  kwang
17:00~19:00 90

2
3
4 1 10:00~13:00 200 320 "
2 15:00~18:00 120
g | 08:30~11:00 50 220 )
2 15:00~17:30 170
7 25 1 12:30~14:30 400 400 Gamackman Duck
2% 1 17:00~19:00 2,000 2,000 : sung
28 1 08:00~11:30 100 140 )
2 13:00 ~ 15:00 0 o
8 10 1 14:00~16:30 10 360 " Duck
2 17:00~19:30 350 sung
12 1 09:00~11:30 1,050 1,050  Narodo
13 0 Yojaman
9 7 1 07:30~09:30 10 560 , Hong
2 13:00~15:30 550 kwang
9 1 16:20~19:30 320 320 ’
10 1 14:00~ 16:30 5 5 "
10 14 0 Hong
15 1 13:00~15:30 800 800  Narodo  kwang
16 1 08:10~10:20 510 510  Yojaman
11 14 0 Duck
15 1 09:00~11:30 430 430 Narodo sung
16 1 16:20~1830 510 510  Yojaman

% M : Month, D : Day



Table 3. Dimensions of experimental fishing boats

Name of boat G/T PS L B D

(m) (m) (m)
—_—  m (m) (m)

Myung sung 4.98 250 115 3.33 1.00
Euon hae 498 245 11 3.36 1.00

Duck sung 49 236 105 3.28 0.95
Hong kwang 7.93 380 145 3.78 1.14

Anchovy _Hair tail

01% / 9
Striped / 0-1%
mullet T \ / ___Arcidae
0.9% - 1.7%

Total catches : 8,152kg

Fig. 2. The rate of incidental catch of purse seine for
gizzard-shad.
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Fig. 3. The catch of purse seine for gizzard-shad vessel,
Myungseong(A) and Euonhae(B) investigated
from August to November, 2000.
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37.00~45.00 PP ¢8

Fig

(A)

PVC ¢50 x115 2100~2800Dpcs

g 400.00~500.00 PP ¢12

~PPé16

PA Td 210x 6 27.5mm

WG L2 14 <012 PL Vd
wwe2z 6x 012 PL Vd

|

—_—
“~LEAD $25x 37 860~1,000pCS \\® PAS18
430.00~530.00 PP 16

(B)
. 4. The conventional net of purse seine for gizzard-shad.

@ body net, @ bunt, @ float line, @ float, ® lead line,
® lead, @ sinker(stone), selvage line, @ hauling line,
@ float hauling line, @ lead hauling line

(A) @ Type of net
(B) : Design of net
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Table 4. Fishing time and catch by the purse seine for gizzard-
shad investigated from July and August, 2000

No. of . ) Catch Fishing  Depth
Month Day Operation Fishing Time (kg) Ground (m)
Jul. U 1A Yosu
25 1 12:30~14:30 400 Gamakman 12
26 1 17:00~19:00 2,000 " 12
28 1 08:00~11:30 100 i 195
2 13:00~15:00 40 '
Aug. 10 1 14:00~16:30 10 , 10
2 17:00~19:30 350
12 1 09:00~11:30 1,050 Yosu
Yojaman

Fig. 6. Attached point of minilog to the ground rope.

A : Bunt-end part(Om), B : Quarter part(170m),
C . Quarter part(280m), D : Wing-end part(450m)
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Fig. 7. Sinking depth of the lead line by the elapsed time.
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Fig. 8. Shape of body net during the hauling to lead line.
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Fig. 12. Behaviour of fish school in the body net
obtained by under water video camera.
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Fig. 13. Escaping behaviour of fish school below the
lead line obtained by the scanning sonar.

Fig. 14. Analysis of the escaping behaviour of fish school
in the wing side.

@ first stage @ quadratic stage @ cubic stage
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Table 5. The scale of model net for the conventional net

Division Full scale Model scale : 1/100 Note
Net - (do/d1)*=ly/l; =0.50
Rope - dr/dn= 0.09~0.13
Scale  Speed - Vo/V1 = 0.75
Time - To/T1 = 0.013
Force - Fo/F1 = 40x10°
Body PA 0.55mm, 30.2mm PA 0.39mm, 15.2mm
Net Bunt  PA 096mm, 30.2mm PA 0.68mm, 15.2mm
Wing PA 0.78mm, 30.2mm PA 0.55mm, 15.2mm
F-L PP ¢12, 400m PP ¢1.44, 400cm dr/dn= 0.12
L-L PP ¢18, 432m PP ¢.1.62, 432cm dro/dr= 0.09
Rope
S-L PP ¢6, 30m PP ¢0.72, 30cm dr/dn= 012
SR-L PP ¢12, 450m PP ¢1.44, 450cm dr/dn= 0.12
Float PVC 538kg PVC b54g
Others Sinker Lead 107kg Lead 10.7¢g
Stone  Stone 18.5kg Stone  1.8g

¥ F-L ! Float line, L-L : Lead line, SL : Selvage line,
SR-L : Service line
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Table 6. The condition of model experiment for the

conventional net

Shooting Pursing

i Speed

AV MV AV MV

AV MV AV MV
(min) (sec) (m/min) (cm/sec) (mim) (sec) (m/min) (cm/sec)
3 2.5 133.3 160 8.4 12 51 64

# AV : Actual value, MV : Model value.

AY|

I@m{l" 320mm vy, PA Td2106,15. 20n 3520mn
N 7N I4) V4|
"
PA Td210dx3,15 . 2nm
[é— —|
“~— PA Td210dx9, 15 2mn 4300mn

Fig. 15. Schematic drawing of model net for conventional net

using in the field.
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Table 7. The scale of model net for the experimental net

Division Full scale Model scale(1/60) Note
- AI\;;W—M - o (do/d1)2=l/l; =0.50
Rope d2/dr = 0.12~0.16
Scale  Speed Vo/Vi = 075
Time T/T: = 0.022
Force Fy/F; = 1.0x10°
Body  PA 0.55mm, 302mm PA 0.39mm, 15.2mm
Net Bunt  PA 096mm, 30.2mm PA 0.68mm, 15.2mm
Wing PA 0.78mm, 302mm PA 0.55mm, 15.2mm
F:-L PP ¢12, 235m PP ¢ 18, dlem  dw/dn =0.15
L-L PP ¢18, 200m PP ¢ 216, 330cm dw/dy =0.12
Hope S-L PP ¢6, 20m PP ¢ 0.9, 33cm  dw/dy =0.15
P-L PVA ¢ 18, 230 PVA¢ 216, 383cm  do/dy =0.12
Float PVC 316kg PVC  95¢g
Others Sinker Lead 9lkg Lead 252g

Ring  Stainless 13.7kg Ring 3.9g

¥ F:L ! Float line, L*L : Lead line, S:L : Selvage line,
SR*L : Service line
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Table 8. The condition of model experiment for the

experimental net

Net

Shooting Pursing
type
Time Speed Time Speed
AV MV AV MV AV MV AV mv
(min) (sec) (m/min) (cm/sec) (mim) (sec) (m/min) (cm/sec)

A 2.3 3 133 167 6.4 85 51 64

B 1.8 25 133 157 3.9 52 51 64

C 2.2 3 133 163 49 6.5 51 64

¥ AV ! Actual value, MV : Model value.

|ém

2.250m v 00 2,250mn N

[AY VMY F4 L) 71
g ,r—LPA 14210121520
ME
PA 1d2100:3.15. 2 g PA Td210:3,15.2m
PAl 1d210x9, 15.le|||

e !
5,400m

Fig. 16. Schematic drawing of model net, reduction type of

conventional net.
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Fig. 17. Schematic drawing of model net, maximum depth in

center type.
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| Video
camera

Pursing
equip.

Shooting
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Video | ||Image
analy. [ 1PC
WATER TANK |5l 077

Power
AC

Fig. 19. Schematic diagram of equipments for model

experimental system.

Table 9. Specfication of equipments for shooting and pursing

Equipment Motor Control

180w, 220v, 60hz, 220v, 60hz, 90~

power and rpm
90 ~1700rpm 1,750rpm

shooting speed range 100~ 160cm/sec

pursing speed range 30~70cm/sec
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Fig. 20. Experimental tank used in the model experiment.
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Sinking and Pursing time(sec)
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Fig. 21. Relation among the sinking, pursing time and
depth of lead line for conventional net.

Fig. 22. Appearance of conventional net during the shooting
and pursing.
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Fig. 23. Relation among the sinking, pursing time and depth
of lead line for reduction type of conventional net.

Fig. 24. Appearance of reduction type of conventional net
during the shooting and pursing.
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Sinking and Pursing time(sec)
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Fig. 25. Relation among the sinking, pursing time and depth of
lead line for net of maximum depth in center, (A) type.

Fig. 26. Appearance of (A) type net during the shooting and
pursing.
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Fig. 27. Relation among the sinking, pursing time and depth of
lead line, for net of maximum depth in center, (B) type.
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Fig. 28. Appearance of (B) type net during the shooting and

pursing.
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Fig. 29. Relation among the sinking, pursing time and depth of
lead line for net of maximum depth in center, (C) type.

Fig. 30. Appearance of (C) type net during the shooting and
pursing.
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Fig. 31. Relation among the sinking, pursing time and depth of
lead line for attached wing net type.

Fig. 32. Appearance of attached wing net type during the
shooting and pursing.
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Fig. 33. Method of shooting and pursing of purse seine

for gizzard-shad.
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10n equipments.

Fig. 34. Arrangement of fishing operat

@ pursing winch @ hauler of body net @ float line roller
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|
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' Hydraulic t l L
power pump | J Net hauler }
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Hydraulic B . 7

| power pump Steering gear
E No. 2 ’ j

Purse davit
]

Fig. 35. Block diagram of the hydraulic system developed
in this study.

Table 10. Using of main engine during the fishing operation.

Fishing process Motion Equipment of fishing

Fish finding and o R
moving of vessel

Vessel propelling -

Shooting Vessel propelling -

Vessel propelling,

Pursi . .
ursing Motion of equipment

Purse winch

Net hauling Motion of equipment Net and float hauler
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® ®

©) ®
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ol ®¢© ot
A ® N@

Fig. 36. Schematic diagram of the hydraulic system.

@ hydraulic pump, @ relief valve, @) press guage,
@® control valve, ®®® hydraulic motor, @ oil tank,
@ filter, @ oil guage, @ air breater, @ drain valve
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Fig. 37. Schematic diagram of the pursing winch.
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Fig. 38. Winch davit and operation.

@ moving pipe @ bracket @ davit boom @ bulwalk
® hydraulic cylinder ® block @ purse ring boom purse ring
@ ring line @ purse line @ double line
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Fig. 39. Schematic diagram of the float line roller.
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Fig. 40. A net hauler used in hauling of float line.

@ sustain pipe @ control frange(left and right) @ frame

@ control frange(up and down) ® hydraulic motor ® drum

@ assistant roller float line guide bar @ float line sustain bar
0 net bar

Fig. 41. A ball roller used in hauling of body net.

@ mast @ frame @ ball roller @ sustain pipe & control stopper
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Fig. 42. Arrangement of fishing operation equipments for
developed in this study.
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Fig. 43. Developed drawing of purse seine for

gizzard—-shad.
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Table 11. Material construction of net indicated in

No w Specfication of net
1 Td 210X 12, 27.5mm, 400X 25.0m
] ~Td 210X 12, 27.5mm, 400X 27.0m
3 ~Td 210X 12, 27.5mm, 400%29.0m
4 Td 210X 12, 275mm, 400 310m
5~25 Td 210X6, 27.5mm, 400X 25.0m
% Td 210X 12, 27.5mm, 400X 35.0m
2 Td 210X 12, 27.5mm, 400 33.0m
28 Td 210 12, 27.5mm, 400X 31.0m
29 Td 210X 12, 27.5mm, 400X 29.0m
30 Td 210X 18, 233mm, 400X 27m
31 Td 210% 18, 23.3mm, 400X 25m
5-1 Td 210x6, 27.5mm, 400X 80m
6-1 Td 2106, 27.5mm, 400X 10.0m
L Td 210X6, 27.5mm, 400X 12.0m
sS4 Td 210X 6, 27.5mm, 400 14.0m
ot Td 210%6, 27.5mm, 400X 16.0m
o Td 210%6, 275mm, 400 18.0m
N Td 210X 6, 27.5mm, 400X 20.0m
5 Td 2106, 27.5mm, 400X 22.0m
ol Td 210X 6, 27.5mm, 400 23.0m
Bl Td 210%6, 275mm, 400X 24.0m
15-1
el Td 210X6, 27.5mm, 400X 25.0m
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i A7t ' B T aga
’\ (30m), (140m) (30m)

Sinker 15kg Lead line 200m PVA #12

Fig. 44. Arrangement of sinker for lead line.

Fig. 45. Composition of net for fishing operation.

@ purse line @ tow line @ double line @ ® service line
® breast purse line @ double line ring stopper @ purse ring
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Fig. 46. Arrangement of double line and purse line.

@ double line @ purse line @ double line ring @ hook
® swivel ® stopper
% D.L : Double line, P.L : Purse line, M\W : Main Winch,
AW ! Assistant winch
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Fig. 47. Sinking speed of the lead line with elapsed time.

—a— Bunt-end part A ---e-- Quarter part B
---0-- Quarter part C —a— Wing—end part D
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Fishing operation times(Sec)
0 300 600 900 1200 1500 1800

Depth of lead line(m)

Fig. 48. Movement of lead line during the fishing operation.

—a— Bunt-end part A ---e-- Quarter part B
---©-- Quarter part C —a— Wing-end part D
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Fig. 49. The catch of during the fishing experiment.
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<Hauler of body net> <Fish of bunt>

Fig. 50. Examination of fishing operation in the field,
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