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SUMMARY

The study derived the problems according to results of field-centered
synthetic analysis on yellow croakers of fishery system currently used in
Chujado, Korea and then concluded as follow based on production of a model
5-step net hauler for a test, examination of net hauler system and
interpretation of related some properties, in order to complement these

problems.

1. For marine experiments, phenomenons of injuring fish body occurred by
rotary power of net hauler drum in fishery and net got torn and materials

got broken in fishing gears by stormy weather and adverse current.

2. For marine field investigations, a 3-step V type net hauler took a fixed
drum angle during net drawing works in fishery so that it is impossible to

adjust time of net hauler.

3. For marine field investigations, a fishery with Triflex type of net hauler

system gave a lot of damage to a body of fish.

4. As a result of model experiments, it was observed that for 3-step drums,
the expression between net drawing time(Ht) and the central axis of a
drum(Ag) was Ht = (7.15Hs %) 44"
and for 5-step drums, Ht = (6.45Hs "™ 44",

Only, Hs=net drawing times.



5. As a result model experiments, for 3-step drums, where net drawing
velocity was 4cm/sec, the increase curve of tension can be expressed as
following. Only, T= tension(g), x=time elapsed.

T= —0.05072° + 2.85822* — 37.011z + 458.43 (r = 0.9987)
For 5-step drums, the increase curve of tension can be expressed as
following where net drawing velocity was 4cm/sec.

T= —0.00552" + 1.25252% — 24.329x + 440.86 (r = 0.9896 )

6. In model experiments, it was observed that the narrower angle between
central axis of net hauler, the faster net drawing time, whereas, the wider,

the slower.

7. In model experiments, it was observed that for slipped(tripped) level, a
5-step drum was less than a 3-step drum and the process of drawing net

was still safer.
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Fig. 1. Schematic of Yellow croaker drift gill net to using quarter rope
a ' main net, b ! guarding c : float line,
d : sinker line, e: bloch line, f: float,
g . sinker, h : quarter rope,

1 . quarter rope connection rope

Table 1. Specifications of materials for Yellow croaker drift gill net using

quarter rope

Symbol Part Material Dimensions
. 200 meshx
a main net Nylon 210 D/2x3 75mm
600 mesh
b guarding Nylon 210 D/4x3 75mm 53 x2x45m
C float line PE rope 9 ¢ 26mx2strand
d sinker line PE rope 6 ¢ 31lmx2strand
e bloch line Vinylon Nec 20/20x3 60mx2strand
f float Plastic float(buoyancy 140g) 14ea
. Doughnut type cement
g sinker ] 8ea
(weight 250g)
h quarter rope PE rope 15 ¢ 28m
uarter rope
i N P PE rope 9 ¢ 9m

connection rope




w4
R ey

not to useing quarter rope

L L e
G

Fig. 2. Schematic drawing of Yellow croaker drift gill net

R e N o W

"
....._.ﬂ#ﬁ_r-._-..-._-..-._._.-_th.ﬂﬁ_-ritttﬂﬂ"

b @ guarding,

: main net,

a

sinker line,
: bloch line, f : float,

. float line, d :

C

e

sinker

g

Table 2. Specifications of materials for Yellow croaker drift gill net not to

using quarter rope

Dimensions
200 meshx

Material

Part

Symbol

Nylon 210 D/2x3 75
yion /2x3 Tomm 600 mesh

main net

Fx2x45m

5

Nylon 210 D/4x3 75mm

guarding

26mx2strand
31mx2strand

PE rope 9 ¢

PE rope 6 ¢

float line
sinker line

Vinylon Nec 20/20x3 60mx2strand

bloch line

e

Plastic float(buoyancy 140g) 14ea

float

8ea

(weight 250g)

Doughnut type cement

sinker




Table 3. The state of Yellow croaker drift gill net in Chu-ja

Part Fishing implements Fishing implements not
to use quarter rope to use quarter rope
main net O @)
guarding O O
float line o o
sinker line ©) O
bloch line O O
float O O
sinker O O
quarter rope O X
quarter rope N N
connection rope
Total 62 vessels 59 vessels 3 vessels

,10,
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(B)
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Fig. 4. Drift gill net fishing boat

A : Drift gill net operation vessel
B : Side view of drift gill net fishing boat

C : Plane view of drift gill net fishing boat
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Table. 4. Specifications of materials for model drift gill net

Oll
—|—’

Part Material Dimensions
main net Nylon 210 D/2x3 80mm 30 meshx750mesh
float line PE rope 9 ¢ 25mx2strand
sinker line PE rope 3 ¢ 26mx2strand
float Plastic float(buoyancy 30g) 29ea
sinker Lead(weight 20g) 100ea
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Fig. 5. Five—-step drum modle net hauler

A : Drum
B : Control Box
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Fig. 6. Construct of model net hauler drum

o : Angle of drum central axis
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Table 5. Condition of model experiment

Exp. No Number of Length of central Hauling Angle of central

drum axis(cm) speed(cm/sec) acis a(°)

Al 1 0.0 10 0
A2 1 0.0 16

A3 1 0.0 22 0
B1 3 215 4 50
B2 3 275 4 65
B3 3 335 4 30
B4 3 39.5 4 100
B5 3 46.0 4 120
C1 3 215 10 50
C2 3 215 10 65
C3 3 335 10 30
C4 3 39.5 10 100
C5 3 46.0 10 120
D1 3 215 16 50
D2 3 275 16 65
D3 3 335 16 30
D4 3 39.5 16 100
D5 3 46.0 16 120
El 3 215 22 50
E2 3 275 22 65
E3 3 335 22 30
E4 3 39.5 22 100
ES5 3 46.0 22 120
F1 3 215 28 50
F2 3 215 28 65
F3 3 33.5 28 30
F4 3 39.5 28 100
F5 3 46.0 28 120
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Table 5. Continue

Exp. No Number of Length of central Hauling Angle of central

drum axis(cm) speed(cm/sec) acis a(°)
Gl 5 43 4 50
G2 5 55 4 65
G3 5 67 4 80
G4 5 79 4 100
G5 5 92 4 120
H1 5 43 10 50
H2 5 55 10 65
H3 5 67 10 80
H4 5 79 10 100
H5 5 92 10 120
I 5 43 16 50
12 5 55 16 65
I3 5 67 16 80
4 5 79 16 100
5 5 92 16 120
J1 5 43 22 50
J2 5 55 22 65
J3 5 67 22 30
J4 5 79 22 100
J5 5 92 22 120
K1 5 43 28 50
K2 5 55 28 65
K3 5 67 28 30
K4 5 79 28 100
K5 5 92 28 120

,23,



A}

AL A

%
= = 5
3 B Gl
pi o M W
)] o —_— —/A
N v _me — it wﬁ
W o R i N o
= ar ™ " N Ho o
Lo = R w0 Ly
Zl ‘Dl e _ﬁ 01_ — o N _
HL 0} 0 T ‘Ul f—
T ARG o oF oy o — 5 OB ey
g o ® iy - CARN g )
w2 PR = o X W =T 1w = A
i vow o ke L ~ 5 o0 e
%@ﬂevﬂooﬂﬁ ﬂﬁmio;l%&
w o N = n T :n T & 1P o R +
ﬂuxqﬂgozfq ﬁﬂ@ﬁsggg
O o . Sy o < 50 o
" T B 3 " == J N T oy
i 7 = x o Ho By " = I ol W o
Enﬁ HO ‘mQ © EE Y o ‘.: J U_X A ‘.ﬁ Z
wrmwﬁwoﬂuwﬂﬂ ﬂﬂiv}mﬁmHevﬂ#
- = G < o Kl e m T T o % X ™
B 0 7 X 5 = < _ of ol ! w ©
jr— N UO ~ »A_l ] ﬂ tt Or.c s @._! _! #
5 oﬁa OW i i o owm < el o <0 L ar
w ok © o ! e Zo H O = TG =
%ﬂawgaq wrm;:e%}w °
ﬂujﬁvé » F o_noo1gyyao;
iy ! L D 4] dl X = 0 - o = o )
g 5 R 5 o N w T < w4
< - O — o S A1 B il 00 T _
— ZT j— ‘Iyl 73 o< ﬁE - 3.; of ll > ,m_ﬂ ~
w % s % o R i T 7 T oy ™ <~ ©°
. yA‘._ H_T_ Lmo OL ﬂ \H_.W ,.ﬁu \_IAA.VH ~ Ec 01_ ‘m._mv qh a 0 ,ﬂo-w_
@mo%%iﬂ% %m%g17;ﬂ,%
= X = o N b - - T il
N N ° 1u = o v ~ = i = o~ = o I N
oF O i ! w 1@ = ol = o 5 It B gy
o0 21 W o ol N 1o oo T S - I
i X o B 5 y w7 §oE 3 = X
5 X " = T % T o P = = [ < " o o
G w RO = 5 7 B X S oo I -
< T 0 g o W 3 » s =
ﬁ%@@g%iﬂgﬂ%ﬁﬁth%w
7 U
or N M % cmﬂ T 5 5 oy WO N M 1y Wm m_u/m w -
0 o ! 0 = = o
ﬂaarow;mLmyéﬁeﬂ@wr&
- - o N ,.ml, do i < = <
Ko = > oy < o M < el
Y of R > u 5 T
. e oy or o o &
I N T~ ot Gl
G 5 oA = &
4 mo Lo
o Z
o = \m
~A

=2
eyt

- 24 -



d|

L

L

]_

A AAQE o5 MA=E 27 Fig. 99 Fig. 109 Uetil=

°©

3t GPS$F o] E A7) o] &

S

A ool =wxEs AHS

o

i

27
05~07A) %= ool =%

N
N

-
o

A RE BE 30~4

R
L.

b=l Al wheh g2

S

oj
To°
Ao
o]

T

X

N

oA L= AAzel At

T2 Fdsh(Fig. 13, 14). o] 77 BEF F4&HA of -9 wpA9 &

)A
b

=]

e 7b7]

ol

A E

1

kel
=]

Fig. 17% Fig. 18] vtebwith.

Al WA A
o E Fo wEkA BE 50~80%°] 28FHH, F

=

=

ar

(Zo] 125~15km)7FA] Z{ioll ARE-¥H ™,

BAE

3

o) ola of 79 2ol

500~600

L

o7k A3 WA

(£ 25m)

3Z

=

wol

60~120melvt 7k Hth 140me]

o

o))
XY

T

~O

,25,



Fig. 9. The fishing implements to use quarter rope

Fig. 10. The fishing implements not to use quarter rope
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Fig. 11. Scene of throwing down a buoy flag

Fig. 12. Scene of throwing down a buoy light
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Fig. 13. Scene of throwing down a quarter rope and fishing implements

Fig. 14. Scene of throwing down a croaker drift gill net
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Fig. 15. The operation vessel to be connected to the swing rope

Fig. 16. A fishing implements conduct trace of wheel by

GPS after the netting
S ! Netting start point

L @ Netting a croaker drift gill net
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Fig. 17. The scematic drawing a Yellow croaker drift gill

net to use the quarter rope
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Fig. 18. The scematic drawing a Yellow croaker drift gill net

not to use the quarter rope
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Fig. 19. The schematic drawing a course use the quarter rope and to hauling
by the manpower

D ~@ : Operation person and work arrangement place

Fig. 20. The work scene to hauling by the manpower
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Fig. 21. The schematic drawing of the course which we use a quarter rope
and Triple 'V’ type net hauler

D ~@ : Operation person and work arrangement place

Lk | 3 i ' Lb'
'.I-LP" :,. -

Fig. 22. The work scene to use quarter rope and Triple 'V'type net hauler
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-]

Fig. 23. The scematic drawing of the course which we use Triplex net hauler

O ~@ : Operation person and work arrangement place

Fig. 24. The work scene which we use a Triplex net hauler
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(A)

(B)

Fig. 25. The scene of broken drift gill net
A : The scene of broken drift gill net to use quarter rope

B : The scene of broken drift gill net not to use quarter rope
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(B

Fig. 26. The scene of entanglement fishing implement
A : Entanglement fishing implement to use quarter rope

B : Entanglement fishing implement not to use quarter rope
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(A)

(B)

Fig. 27. The broken float
A : The broken float to use quarter rope

B : The broken float not to use quarter rope
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Table 6. The current situation of accident a drift gill net from cast and

hauling
Section  Number of broken Number of
pannel Ratio  entanglement pannel Ratio
i Use Not to use (%) Use  Not to use (%)
Hauling
times quarter quarter A/B  quarter quarter A/B
rope(A)  rope(B) rope(A)  rope(B)
1 27 45 54 25 10 2.0
2 17 14 3.4 20 7 1.4
3 15 25 3.0 17 8 1.6
4 17 20 3.4 15 7 14
5 20 18 4.0 21 5 1.0
Total 96 122 3.8 98 38 15
Average 19.2 24.4 3.8 196 7.6 15
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Catches(%)

mackerel hairtail  brown croaker
14% 18% 5%

etc.
2%
yellow croaker Oyellow croaker
61% B mackerel
O hairtail
Obrown croaker
M etc.

Fig. 28. The catches of vessel to use the quarter rope

Catches(%)
cuttlefish
58%
white croaker
4%

croceine

vellow croaker etc.  croaker Eyellow croaker

35% 1% 2%

W cuttlefish
Owhite croaker

Ocroceine
croaker

Fig. 29. The catches of vessel not to use the quarter rope
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Fig. 30-2. Hauling time of the model net hauler
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Fig. 30-3. Hauling time of the model net hauler

according to drum angle
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Fig. 30-4. Hauling time of the model net hauler according to drum angle
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Fig. 31-2. Hauling time of the model net hauler according to drum angle
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Fig. 31-4. Hauling time of the model net hauler according to drum angle
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(2)

a = 7.15Hs "%

3)

Ht = (7.15Hs "1 Ag""

Table 7. The constant of a, b and correlation coefficients r

Hs

6.49 0.05 0.95

4em/sec

5.02 0.02 0.94

10cm/sec

2.88 0.05 0.99

16cm/sec

1.96 0.07 0.97

22cm/sec

2,01 0.03 0.93

28cm/sec

T(Ag) W3l w

At

(4)

= aAg

Ht
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FEE Wste] Fgol oA Forw Hyghs FAste]l 47 (DAl Hd

a = 6.45Hs O™ 5)

Ht = (6.45Hs™ ™) Ag"" (6)

Table 8. The constant of a, b and correlation coefficients r

Hs c d r
4em/sec 6.21 0.06 0.97
10cm/sec 4.04 0.09 0.97
16cm/sec 3.05 0.02 0.98
22cm/sec 2.09 0.04 0.92
28cm/sec 1.96 0.29 0.95
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Ao WAAE 5 2ol gAY & St

T= —0.12442% + 5.55972* — 69.053z + 553.92 (r = 0.9818) (8)
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Fig. 32-1. Tension of the model net according to drum angle
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Fig. 32-2. Tension of the model net according to drum angle
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Fig. 32-4. Tension of the model net according to drum angle
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T= —0.00552" + 1.25252° — 24.329x + 440.86 (r = 0.9896 ) (12)

cdo] 55, ¥UE %7 10em/secd w(Fig. 33-2) AXA dist thgF A}
Ao WAAE 5 2ol gAY F St

T= —0.11722% + 5.10592° — 61.012z + 509.71 (r = 0.9991)  (13)

m

cio] bd, ¥HE& L7 16cm/secd w(Fig. 33-3) AXA dist thgF A}
Ao WAAE 5 2ol gAY & St

T = 0.0774x" — 1.0693x> — 4.55962 + 405.88 (r = 0.9997) (14)

m

cio] 3d, ¥UEE7 22cm/sec? W(Fig. 33-4) AXA dist thgk A}
Ao WAL g5 2ol AT 7 3

T = 0.0562x" 4+ 0.0919z* — 20.506x + 430.03 (r = 0.9998 ) (15)

m

cio] bd, U&7 28cm/secd w(Fig. 33-5) AXA dist thgk A}
del WA g Zol TAIE 5 Q)

T= —0.00512° + 1.9609z* — 34.055x + 414.58 (r = 0.9973) (16)
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Fig. 34. The actual five-step net hauler
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