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SUMMARY

I. Subject

Development of anchovy lift net and its operating system

II. Purpose and importance of research

Recently the anchovy lift net is suffering a variety of difficulties, e. g., unreasonable
fishing technique, excessive fishery expenses, reduction of fishery productivity and
economic benefit, troubles with the other fishery having similar fishing method, etc. These
difficulties are ascribed mainly to the unreasonable structure and size of net and the
laborious operating system due to the fleet operation by three vessels and so the
improvement of net structure and operating system into the form of single vessel operation
is very important in the lift net.

Therefore, this research was designed to modify reasonably the net structure and
operating system of anchovy lift net into the single vessel operation and so the ultimate
object of this research was determined as the development of proper structure and size of
anchovy lift net with its operating system. For the development, the method for converting
the present fleet operation by three vessels into the single vessel one, i. e., the method for
modifying the present net and operating system extensively, was investigated and the most
of experiments were carried out at the actual fishing ground in order to obtain the net

structure and operating system without any problems.

Ill. Contents and extent of research

This research determined its ultimate object as the development of proper structure and
size of anchovy lift net with its operating system and performed a variety of investigations
and experiments necessary for the development for three years from Nov. 2000 to Sep.,
2003 under the annual objects as follows;

o Object in 1st year . Development of laborsaving net

o Object in 2nd year : Development of laborsaving operating system

o Object in 3rd year : Experiments for putting the net and operating system developed

to practical use



Gathering all the contents of research carried out and dividing them according to main

objects gives the followings;

1) Investigation of present trend of anchovy lift-net fishery

@]

o

(@]

(0]

(0]

Fishing ground

Fishing net and method

Operating equipment and method

Catching trend of anchovy by lift nets

Synthesis of problems derived from the investigation of present fishery trend and

establishment of development course

2) Research for developing the laborsaving net

o}

@]

e}

[¢]

Collection of fishing nets and methods similar to anchovy lift net and comparison of
their merits and demerits with the lift net

Investigation of behavior of anchovy school under fishing lamp

Investigation of CPUE in anchovy of lift net

Establishment of improvement course of anchovy lift net and design of reformed
type of nets by using the course

Selection of optimum net through experimental inspection of reformed type of nets

1/4 model experiment for deriving the proper structure and material of optimum net

Making of full scale net for optimum one and investigation of its spreading ability

3) Research for developing the laborsaving operating system

o

o

Derivation of optimum operating fleet by checking the effects of auxiliary vessels
Investigation and analysis on the operating equipment and method of fishing nets
similar in net structure and fishing method with anchovy lift net

Inspection of net structure for developing the optimum net-hauling method and
imitation experiment of net-hauling by 1/4 model net

Development of laborsaving operating equipments and their arrangement

Combination of net and operating system developed and investigation of their suitabi-

lity through field experiments

4) Experiment for putting the net and operating system developed to practical use

(o}

o]

Adaptation experiment of combined net and operating system

Catch experiment of combined net and operating system
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© Final decision of net and operating system by using the field experimental results and
catch experiment
5) Analysis of development effect and economic benefit

o Effect in fishing vessels

¢]

Effect in fishing net

e

Effect in fishing method and crew

O

Effect in fishing expense

[e]

Effect in fishing ability

IV. Results of research

This research investigated the present trend of anchovy lift-net fishery and established
the development course by analyzing the problems of the fishery obtained from the
investigation. Then, the laborsaving net and operating system were developed under the
development course and their suitability was investigated through field experiments.
Subsequently, the net and operating system were finally decided by the correction through
the adaptation and catch experiments in fishing ground and the catch experiment using

them was carried out again. Summarizing the results obtained gives the followings.

1. Synthesis of problems derived from the investigation of present fishery trend and
establishment of development course

The investigation of present trend of anchovy lift-net fishery disclosed that the fishery
had a variety of problems, e. g., high expenses in building and maintaining vessels, much
fuel oils, large net size, fishing method similar to the anchovy drag net, frequent
occurrence of operation failure by large breakage of nettings ascribed to the drag of net
larger in depth than the water depth. It was therefore emphasized that the lift net should

be improved in way in which the net was operated by single vessel

2. Research for developing the laborsaving net
For developing the laborsaving lift net, three kinds of nets, i. e., the net reduced and
transformed from the present net, the beam type of net, and the net with spreading

devices, were derived by using the results of collection and analysis on the fishing nets

_11_



and methods similar to the anchovy lift net, the investigation results on the behavior of
anchovy school under fishing lamp, and those on CPUE of anchovy lift net and then the
model experiments for the three kinds of nets were carried out in order to compare their
properties with one another. The comparison exposed that the net with spreading devices
was the most appropriate one and so 1/4 model experiment for the net was practised by
using various structures of nets alternately in order to find out the most proper structure
and materials of the net. From the model experiment, the three types of model nets, i. e,
the A type of net made of minnow netting(Nylon Td 210X6+8, 120warps), the B type of
net made of which mid part, seven eighths, was made of minnow netting and both sides,
one eighths, was made of Raschel netting(Nylon Td 210X9, 20.2mm) and the C type of net
of which mid part was made of Raschel netting(Nylon Td 210X9, 11.7mm) instead of the
minnow netting constituting the mid part of B type of net, were regarded to be appropriate
nets. The model experiment also produced the structure of net-holding line made in form
in which three ropes were connected respectively to the highest, mid and lowest iron bars
of the spreading device and that of purse line made in form in which it pass the steel
rings attached to the outside ends of iron bars and also to the sinker line at a fixed
interval. On the other hand, the optimum length of spreading device was regarded to be
1.5m.

Therefore, by enlarging these models the full scale net for only B type of net was.made
and its spreading ability was investigated. The investigation showed that the net was
spreaded easily keeping a sufficient net width as in 1/10 and 1/4 models and so the net

with spreading devices was estimated to have a excellent spreading ability.

3. Research for developing the laborsaving operating system

For developing the laborsaving operating system of anchovy lift net, the optimum
operating fleet was derived by inspecting the effects of auxiliary vessels and the operating
equipment and method used in present lift-net fishery and those used in the other fishery
with similar fishing method were inspected and analyzed. Then, the operating equipments
developed were installed in a vessel of 5 tons.

The net hauler developed was a drum type of hauler, driven by main engine, composed

of upper and lower winches in which upper one was used for hauling the net-holding line

..12_



and lower one for the purse line. The turning direcjdon and speed of winches were freely
controled by levers attached to them and the fore and aft net haulers were installed at a
interval of 10m on th vessel. The fishing lamp was attached to the end of iron pipe, 5m
long, connected to a pole fitted on the prow of vessel to move the lamp freely and the
sensor of fish finder was stepped down at a depth of Im by passing the rope with the

sensor through the ring attached to the iron pipe.

4. Field experiment for investigating the suitability of net and operating system

developed by this research

For investigating the suitability of net and operating system developed by this research,
field experiments were carried out by using the B type of net. The investigation gave that
the net was spreaded easily keeping a sufficient net width and approached in stable form
to the vessel when the net-holding line was hauled up. Moreover, the net-casting and
net-hauling operations were conducted easily on account of the small weight of net. It
could be therefore seen that the net was a suitable one without any problems in catching
anchovy school and also the equipment and method operating the net were appropriate

ones.

5. Adaptation and catch experiments in field of net and operating system developed

In the adaptation experiment in field of net and operating system developed by this
research the B type of net was used and in the catch experiment the B type and C type
of nets were used. The spread width of net between right and left spreading devices was
about 15m long in the two nets. In the B type of net the fishes could not escape through
the meshes at the mid part of net, but the escapement was shown in the C type of net.
The escapement of fishes through meshes of wing nets fitted to the right and left side of
net was not found, but a little escapement was found in the net left alone for a long time,
and so it was required that the wing nets should be hauled up rapidly as soon as the
spreading devices hauled up. The fish school gathered under the fishing lamp was caught
easily by the net because of its shape changed from a plane shape to a cubic one when
the purse line was hauled up and the optimum shape of net ascribing the highest fishing

ability was regarded to be a shape like a basket. The fishing lamp was most profitable
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when it kept away from the vessel. The sinker line was hauled up in a bent shape like a
bow and so a large space, between the line and vessel, which the fishes lied on the net

could escape was made. Thus, the method to prevent the escape was required.

6. Final decision of net and operating system by using the results of field
experiments and catch experiment

The net and operating system developed were corrected by using th results obtained in
the field experiments and the net and operating system were finally decided as follows;

@ The net was composed of a rectangular netting, 20m long and 10m deep, and a
triangular netting, 10m long and 3.3m deep, respectively made of minnow netting(Nylon Td
210X6+8, 120warps) or Raschel netting(Nylon Td 210%X9, 86mm). For changing the shape
of net from a plane one to a basket one when the purse line was hauled up, the nettings
were attached at hanging ratio of 80% to the lines sustaining them and a auxiliary sinker
line was attached to the 2/3 depth of rectangular netting. The total weight of sinkers was
divided into a ratio of 2:1 to the main and auxiliary sinker lines. A net-hauling line was
attached to the center auxiliary sinker line and hung on the ring on the apex of triangular
netting after passing through a ring fitted to the center of main sinker line in order to
haul easily the nettings below the auxiliary sinker line.

® The steel rings were attached at a interval of 50cm to the iron bars constructing the
spreading device and the two rows of holes were made at the same interval to the canvas
constructing the device. The two purse lines were passed through the rings and holes and
combined with the line passed through the rings on the triangular netting.

© The fishing lamp was attached to the end of iron pipe, 6m long, connected to a pole
set up on the center of vessel’s starboard side to move the lamp freely and so projected
as much as 5m out of vessel to receive no influences from the vessel. The lamp was
situated at the vessel’s prow when it gathered fish school, but at the vessel’s starboard
side when it attracted the school on the net.

On the other hand, the catch experiment was carried out at the Kamak bay of Yeosuy,
the main fishing ground of anchovy lift nets, 98 times for 35 days from Jun. to Aug., 2003.
The catch below 10kg was 32 times, that of 10 to 50kg 53 times, that of 50 to 100kg 7
times, and that of 100 to 130kg 6 times, and the fishes from the surface ones to the
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bottom ones, e. g. gizzard-shad, horse mackerel, harvest fish, hair-tail, squid, frog
flounder, goby, crab, squilla etc. were caught. It could be therefore seen that the net with
spreading devices had a very higher fishing ability by intercepting the space to which the
lamp light was shedding and catching all the fishes intercepted. On the other hand, the net
with wing nettings of large meshes at its right and left sides was regarded to be also a
capable net for catching anchovy, but in using the net the rapid haul of wing nettings was

required.

7. Analysis of development effect and economic benefit

The development effect and economic benefit were analyzed in five respects such as
fishing vessels, fishing nets, fishing method and crew, fishery expenses and catching
ability as follows;

@ Fishing vessels were reduced from three vessels to one vessel.

® The development of pure lift-net method gave a moment which the present unlawful
fishing was converted to the law-abiding fishing. The net was converted from a cubic
structure to a plane one and the quantity of minnow netting required for constructing the
net was reduced from 80 rolls to 5 rolls. Moreover, the risk that the net was hung to the
bottom and ladled the bottom mud was eliminated.

(© The development of pure lift-net method dissolved the trouble of lift net with
anchovy drag net and the actualization of single vessel operation reduced the operating
expenses and ascribed the simplicity of operation. The crewmen were reduced from 7
persons to 4 ones and the risk of collision among operating vessels was eliminated.

(@ The pure operating expense in a vessel was reduced as much as ¥ 450,000 in a day,
reducing as much as about ¥ 67,000,000 in a year because the operation was carried out
for about 150 days in a year, and the repair expense of vessel, net and operating
equipment was reduced as much as W 25,000,000. Thus, the total operating expense in a
vessel reduced as much as about one hundred million in a year and, if the expenses for
building vessels and installing operating machinery were included, the expense reduced
exceeded one hundred million much more.

(©) Comparing CPUE for 10 days, from Jul. 1 to Jul. 10 in 2003, of experimental vessel

adopted in this research and that of five fishing vessels landing excellent catches at the
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Yeosu sea area gave that the experimental vessel showed less catch than the fishing
vessels for 6 days, but the reverse took place for 4 days. It could be therefore seen that
the net with spreading devices and its operating system developed by this research, even if
its area was one sixteenths of that of present net, showed almost equal catch with the

present net and so the net with spreading devices and its operating system were evaluated

to be very successful ones.

V. Application plan of results obtained in this research
As this research designed to develop the laborsaving net and operating system of
anchovy lift net, the net and operating system developed by this research will be

introduced to fishermen and much efforts to put them to practical use will be made.
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2001. 7. 7 2,825 5,407 10,776 - 0.93 0.88 1.00 -
2001. 7. 8 2,228 5,752 3,030 9,282 0.73 0.77 0.76 0.72
2001. 7. 9 2,148 3,453 8,434 11,958 0.72 0.70 0.76 0.76
2001. 7. 17 | 1,865 4,360 1,772 9,058 0.72 0.75 0.81 0.80
2001. 7. 18 | 3,013 3,052 4,670 - 0.80 0.74 0.74 -
2001. 7. 24 | 3,327 4,372 5,937 6,977 0.80 0.72 0.71 0.70
2001. 7. 26 | 5580 8,069 8,466 - 0.91 0.87 0.78 -
2001. 8. 20 | 2,049 4,756 - - 0.71 0.70 - -
2001. 8. 24 407 4,589 7,161 - 0.58 0.73 0.71 -
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<E 9> 49 Wt M2 MolF9 B FT 2%

ol #89d 7 2=(lux)
T4 (m)
1.5kW 3.0kW 4.5kW 6.0kW
1 1,256 2,672 4,132 5,765
2 410 858 1,368 1,739
3 181 380 554 717
4 87 177 275 351
5 49 97 146 190
6 28 54 82 109
7 16 30 44 60
3 8 15 19 25
9 3 6 7 12
10 15 2.5 45 8.5
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34 348 - 555 30
44 156 36 405 87
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124 - 1,098 303 748

HE 1Y 111~5,691 36~3,329 303 ~5,865 30~4,677

_72._



9 2%
to] @g o Feolel

=
=

k<l

71

=3

AL ol &T AFF o T
=T

ul
=~

ol 7o AF F 44

=

=

5. 49X

el

oluie} of

i

s
“

BH

AL

feid
=

81 1 ZzZto g RE o .

S

TZE 8-E Zavt gl

=

o3 glolA ool MA.Aze] B
2

il

o ol§ H5e AEL BT U4
3

1

-]
pud

=

==
A
e

4 xR AR =

¥ B
7_(;]'

=
o 9]

3

]

——
1o

o
i

Ko

Zol7} 242y 125m 2L 49.5m,

ﬁo

N
B

o

Z29 2
SEEDIEED

e ololn o) Fu]s}

1.
L

Zdol7} Z+ZF 15m 2 9m

200~

T

1.

=

e9)
i A o T

1

k*}
il

JdE AR

3

=

=

o, @& o+

=
K

171 o

5]

400kgol E =

e

o7

B

28 A2 FEAIIA, 49

Q

3“ 0'11_5
o] AR AREHI 7] dEel,

Fe

S

x

A

| 75 )

o 1& f= FEAIE= WHol HAAE AMEHI U7 "o, o

=]

g87 gt

.mo

qA 19T =4 3

3

ol oAAFolEX I FRE AHA

)

_73_



dA =%Y F

S

oﬂ I
FE7} reetm FEAb Fopq A&

AL

=]
A712 4AE Her7 id.

st7] o

3

7

B

=

3 5}

&3 B 237 o

200 ~400kg

j

$A o2

74y

o, WX U oo o] A o TE
e

Fel HoA

—

4
Ty
Cl

o
r
A=
S

)
°

| WEol, AFE 79 2

F WeluA gx

e}

=

79

1
.

&+
il
™
o

It
Ao

B
™

)
5

¢

.
)

3

—_—

£
)

0]

ol

il

o)

@ el

o, MFE oAFY 2E ¥ol

§ =]

71 W

©

13

[e]

‘:l."‘

2 g T dTE o

$Hoz 5m AEE &

©

A
il
™
o

o
Ao

vl
™

Bl

—_
file)

=
o

1~37 el Aoie

=
[6)

15kWHE F o

[e}

1.

o %9

x=

[}

T

s Aol

@ FBA ojxe FHojd B

A

i

=

=

Ho] ool W&
Ittt Bee met 27f =& 30

o] 5 A7) Ar}

=

R

[e)

=

=

3t 3 ZEujol A

3

gholut o
ER

<]

A

o}
=

=

=

Y

It

]

Hell 718E AHE

2

o
=

stz 3o
T

(S

o)
o] & meter] wWEel, Enl

To=z
| o2

o)

©

3

£

L

siA 3747 B8

@
bl

1

k=]

]

L

7

57] o

0

T A BEA

o

o, 1&g JrEd YT

® 2 T

A+
i
™
Ts
U

B
Uiy

il
oF

)

nR

A= FE A o

_’74_

1.

L SRS

[}

R



ToME olde HELS 7IRE Sto] thed 22 A JHA oFE 1t Bk

@ @& olTE F2-0GA (2™ 30 1 LY ATE HojH oTd FEH A7
A& IR VR A3 29 A 7 ot 24 AR wol 28 HER,

TEE @89 ofF< 2/ dH AU2E $FE 80molA 50mz, 49 ZolE 50melA 30m
o

=, 2 E AHEStA ge tAd 2EweA Hojee FAY FIE sUd By dF 2o
o Fojs Al FE AZEES A W oITe & F Hols A% 7w 4
e AR AN o288 AR Fasty, A AR HE
9 7t beAdva s ojgAdst Euje] deAel gloiAER BA 'Y A4

H37 2 ZREHE Ao A

® s AT 38) ;o] o7 FERE AAMLE A B
TN ARG 2E O 8oz A dHE RASL s fuFE UE Ae=A,
Z29€ T " e 3} F PolM 28E Foete] 27l 8] o] HAA HoXA
3, Aol FHGR HFojTel o3 ojF e B Hel HolF AAEE I FoE AM3F o
3 3 % gERE XM FobdA &HA ofFol 1F o A3
% @tk o] ofFE £ deE ASTeEN 189 53 FA
U, st g wie] delrn ZA ] Edsite ddE kAo
© AAHEA o F(2™ 39) : o] ojFE 2EE HolRth Aot ¢ I ANAFOE TEX

S a iRl WEZ B A7) AXNE $RU e RoEA, 29 PHe
- =

gFasge 43 9

_75_



MAT : Minnow netting 1207 (4.3mm) PP ¢ 15mm 9m(82%)
Nylon Td 210X6 * Td 210%8

* ]

Td 210X 13(HA +=)
1Z(panel) : 0.5m /
AN

N NA Y Knotted PE Td 260x150, 68mm /5
‘( ~ON M / ~7 N
PP ¢15mm 3m PP ¢15mm
Steel t10mm ¢ 105mm 20pcs 50m(50%) et boat

PP ¢24mm 17~20m PP 424mm

222(11m)
X
o

24%"(12m)S
432(21.5m) PP ¢15mm 30.0m(79%)
62&(31m)
81 (40.5m) \\

1471(100m)
1002(50m) _/

-
—

(L mnse

(%0L)ug"1

Fish-finder boat

-

Fishing lamp

<I¥ 37> & ol7E F4-#HIA

2
H
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PP ¢ 9mm 10m

11.1m

Bamboo 10m

11.Im

Minnow netting, Nylon
Td 210X6 - 8, 120warp

|

Iron bar 10m

<19 38> gAY ol T

PP ¢ 12mm 10m PP ¢ 12mm 20m

PP ¢ 15mm 20m

Iron bar 1.0~2.0m

20m

Minnow netting, Nylon Td 210x6 - 8, 120warp

10m

PP ¢ 12mm 20m

<ZHE 39> AAEY o
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PP ¢ 3mm 300cm(79%)

/
500cm(50%

nx

Rnotted PE Td 210%12, 30.3mm / M

\

/

\

330(1000¢
PP ¢ 3mm

10&(500¢cm)

\./

2.43(120cm)

PP ¢ 3mm 90cm(82%)
2.2Z(110cm)

4.3F(215cm)
6.2F(310cm)
8.1F(405¢cm)

23(100cm)
A4 \ o?
PP ¢ 1.5mm 30cm

/
& M MY

Steel tlmm ¢ 15mm 10pcs

: Nylon
TN

=

=3
<Y 40> @& oFE F4-EPAZ o179 /10 2.

Nylon Td 210%x6 - Td 210X8
: 0.5m

El 72
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2 Hgo 2 AA HIHGIE ¥9E Ad s Fold W H szt A g

7] R, Sy of T FuAle] 2Eo] I fol ¥ FL AW 18 o
o]

oL oo AXZlE Z@ey] g, Fdeiy ool flo] 29 WN=REE A/
b A2 2RHLE FAs7] o TAHT & & YT

2. AAYA o9 1/10 23 4 ¥

718G mhoh o] <29 39> BAlE AAY o7& 2EES ANAFLE u
2 S FEC BEE @ AN AXNE FFstd 239 AHes
FHY RozA, = WHEE AVPD FLY AT AL Zou, T8 FEIL 2
o] Ar)ddle BAIYel A AR dHe o8 AFATHE Fo] F£EEA o
aA g2t g o] ofFexEs aEY AA FEI ARAW 2RS HA A=
AAANE & e A FA9 Af"He) FEHACE s, 2 HURELS AN AR BH
5 AN AR Aol zZojo] wrEt AAEolok stz 47N N AR Hole L
B9 zZlolg} Zojef dta 1EY Zeoly Z{ AR FAFH 2A dte Ao F7] wWE
o, Ex %9 24 oF sttt e Ho F4ol 10m WAL AE meste] A
A Aol ZolE 10mE AT AJ A9 Zol: AFS EF 1~2m BHYolA =

olfie RALZ st

_.I

dte] <29 44>k 2L 1/10 BF o7& AA-AREE, WA FA9 zole 100cm=
dAsA stz 1 Heol: 10~20cm HelolM Fohye Ao 34, Z o7t 100cmel &
Zol7b Z}+zF 10cm} 15cm % 20cm H+& Al 7HA] A ZFXE Nylon & F
2tttk &, o] o] A 7R B AAEL PSS Tl Fie AoE U7 o
, B2 TEd RFete E9 FE 2 W AXAY A BEse F
B245te dBo ds] Agddes 1 F2En JA4EE v 2A vt Axp F7HAA
=

o] 0.1~02m/sec® W Tzt dF Zojo 90% °lF He #ge
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A3t 0] 01~02m/secd o wjel Mo 4Z IE AAE(ZEINA Wz ddFHE
2)e A4S B2 Qol9l 1290 Im2 s o9 43 IHL ZAFH

PP ¢ 6mm 1m Iron bar 0.10m, 0.15m, 0.20m

PP ¢ 6mm 2m l
2.0m
g Minnow netting, Nylon Td 210X6 - 8, 120warp
PP ¢ 6mm 2m
0.09m
PP ¢ 6mm PP ¢ 3mm 1.50m PP ¢ 3mm 0.90m 0.60ml§

PP¢3mm1.57m.

PP43mm 2.51m

<2¥ 44> AAEA o9 1/10 27,

<Y 45> AMEA oo 1/10 2o thef] A7 Ad 2HoE FAE +F
Z

B4 ey, ol Re2Ry A7 3

FE FF Hol9] 53~69% WA Westn F AMFL 23S A AN FAE F

ar
5~71% WA Haae, 2 o A FH dolt AYFE AAE 7

o
iy
2
o
n



(L=10cm)

<19 45> AMHEA 1/10 2 o9
7% B A AR Ae|, FE ¥
kol A o] F-#: 2}z 1,000kg B 400g,
AN ZR ddelAe] 3 spkolA

o WAY: 77 320g 2 176g, 5

(L=20cm) 0.1~-0.2m/sec).

< 11> AAEH 110 B8 oo AN AE(L: BF dol, Li BE% #% A4

A& e dol: L)

AN #A2 dol(em) | HE B.(cm)| BW/L.(%) ‘ = HA/WN= Biem) B/Li(%)

10 105 ‘ 83 120 25

15 126 63 148 64

20 133 69 ‘ 170 71

olgel Astel YolA A FAel Wol7k ALFEE FFo| AL Ae WA FA

Aot AASE 1 WHo] Axx o] wek aRe AAHel ANy YRoE B 5

O

e, A28 v o] el dg WojE e =9 WHE AFo| 5m FEo|
7 ogA ofEe 2 WY volM §9 £5¢ HEE o /102 Fah Sem7)t HE

g waf, 1/10 28 o9 3% & dAMZe A7 ZX9 Aozt Z+Z 10ecm, 15m %

-

20cmd W Z+Z} 120cm, 148cm % 170cm7F HE=Z, ofH Zolo] A7 HAAE AL}
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(L=10cm) (L=15cm)

<IE 45> A A 1/10 B olqte

Do Ao B8 Z47) 1,000kg % 400g,

AN A Ao Ao e a kel A
o) A7 zHzh 320g 2 176g, 5
(L=20cm) 0.1~0.2m/sec).

A ZA dollem) | %F Bulem) | Bi/La(%) | F AAF Blem) | B/Ld(%)
10 105 53 120 ob
15 126 63 148 64
20 138 69 170 71

Zdol7} #AAEE 1 WAl AT 1

iz, WP uke o] Fwoy gk A

oA oFe 7w el 9 5L S oF 1108 F48W S0emrt HE
g e, 110 28 ol7e 4% % AMEL A/ FAe Aolsk 247k 10em, 15m 4

20cm< W ZHzZF 120em, 148cm 2 170cm7b H 22, ojw dojo i) FAE AL}
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7. 44 72 AW AANA oj79 AR T2 TAH AR £5¢ A 1/4
2y 49

A7 % A FHA AFE T FolA AR o] 72 4FE RS AMEA ol o]
oo #F AFAAY 4PL °ded] o7 AAY F2E AAss H A IR
7l GEol, o] o|7E A WA EYoE ARV ANNE 2R T2 T4 A
2% A Ao we TAHCE 24T Bast A 2y o2y FARY 24
e FHYZ AL 1/10 R GE FHurt 2 1/4 BEE AHEste Aol | £
B QTN E <3Y 4459 1/10 £ S A0 2y A w14 BYo
Tz T4 ARE oY AZ HIANAN 2o 0E 45 HIE

E=)

a3 28 ANEL <2Y 47>049 2ol aB bPe) IANE Fulsden, A7)
Ae 2 Zol7 747 025m, 037m 2 050m Hi 374X E FulsdTh ®, WA A
4 WEE Nylon ARZ 88 2 A4S 1402 FASRA 21 Zolsk 2Bem F& A
1044 02 FAsA.

=g 1/4 29 o} 78 A 12, 1/10 28 o} 78 BA 22 EAND T ofTp &

1z

Hule Ly/L=1/25°] H1, & o 22 749 2848 ALV Sd F o7 e
o B AAE Wel ¥l B/Bi=WyWi=1/6.257F HEE, o|Ze] 1/10 28 o<} 7}

1t
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it

3 A48 et 1/4 28 oj7o 2% nEn AP T BEANY »
624kg, TEoINS AZLL 253kg, A7) AA gUlAel FHE ¢ #7
OOkg, A7) X SgelNe) A2 A% 27 110kgo] HEwl, o5 g Hgoto
T2 AR ou 48S A £ A, A AN FPlAe 2 N A

N —{11'.
flo

o 2

b e AN A9 Zolrt 0375mY W AFFeyd T Zojrt 0.25mY W= ER
oo I 050mY W &R wiEol, 2ol 025mAe AW FXE AHEE o
T O AddiAe REn dtdoAe AAEE 747 150kg R 083kge® WFEi, &
o] 0.50mA e AN FXNE AMET e 2 AP R stddM e JAHE 4
Z} 250kg R 1.38kge® Eh

PP ¢ 6mm 50m
5.0m

Minnow netting, Nylon Td 210x6 - 8, 120warp

PP 4 6mm 2.5m
2.5m

PP ¢ 6mm 5.0m

<Y 46> AMEA ool 1/4 23 1E(AH).
Zq A9 BH: 6.24kg, =AY A4 253kg)

0.63m PP¢6mm 3.75m 0.63m

44 3.75m

& Minnow netting,
g Nylon Td 210%6 - 8, 120warp

PP ¢ 6mm 2.5m
175
PP 4 6mm 2.5m

-1 Raschel netting Td 210x9, 20.2mm —=

0.63m PP ¢6mm 3.75m 0.63m

<19 46> A&E(BH).



PP ¢ 6mm 2.5m

PP ¢ 6mm 2.5m

PP ¢ 6mm 2.5m

0.63m PP¢6mm 3.75m 0.63m
44 453
N
=)
0 ® Raschel netting Td 210X9, 11.7mm
~1— Raschel netting Td 210x9, 20.2mm —f=

0.63m

1.25m

PP¢6mm 3.75m

<P 46> AL(CH).

PPé6mm 2.5m

0.63m

1.25m

175

38

-=—— Raschel netting

2.5m

Minnow netting,
E Nylon Td 2106 - 8,
o 120warp

Td 210%9, 20.2mm

1.25m

1.25m

PP46mm 2.5m

<2¥ 46> AFDH).

PP¢6mm 2.5m

1.25m

1.25m

175

85

-<—— Raschel netting

302

o Raschel netting
& Td 210x9. 11.7mm

Td 210x9, 20.2mm

1.25m

PPé6mm 2.5m

<23 46> AESER).
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1.25m

PP ¢ 6mm 2.5m

PP ¢ 6mm 2.5m

PP ¢ 6mm 2.5m



0.23m
PP ¢ 9mm . PP¢6mm 3.75m  PP¢3mm 2.25m 1.50m Y

PP¢3mm 3.92m

PP¢6mm 6.27m

oV VR

<9 47> ANHEA 1/4 2Y 79 2F XA E(F).
(A7} A Zo] L: 0.25m, 0.375m = 050m, A7 &2 Ao Ao Rz sk
oMo A [=025m¥ W 150kg 2 0.83kg, L=0.375m% ®H2.00kg =
1.10kg, L=0.25m¥ = 250kg ¥ 1.38kg)

0.23m
PP ¢ 9mm PP¢6mm 3.75m PP ¢3mm 3.75m &

0.40m

PP¢3mm 3.92m

PP¢6mm 7.83m.

<33 47> A%EDhH).

(1) AA F2e] do] = AA) @& A7) 59 A3}

AAEY o9 A9 239 AN A= A7 FH9 AN e 28Xz 1 A
ARE A7) B A7) BE A g DA, A4 FA "oy 18
ol #2 oz mAN Wz, a2 A3 WA AN WHL 2R Dol a3
A FAd WES Fol we A7) Wi, BA FX AN AxE 239 Holsgt
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aRe Fae YEe| Fof wel @epric

meba] & Ao s AN FRe ZHol W iAo FAg WEe] Fo wel oo
AN BE7F A9 EeA=7ME B7) §18ke, WA <29 46>¢ AY &9 <Y
47>¢] a¥ AAEE F-Hste] ofFE FAstE Aozt 242 0.25m, 0.375m R 0.50m =
= A/ AAE ARE FZa, wAM e dF AXFE HFHE FF 2ol 1/2%] 25m
& 3] $20] 0.1~02m/sec?] Aol A 1Ee] M) A2 ZAEHC o ARE Y
bl <219 48>% HY, 289 A/ AEE A #A 9 do|7t AAFE AXNE 2¥
o|lER, ol TAHLRE B7| fJdte] M X HolEE wEI 29 AN B AL
olg] F HAMFLE T3 EHE <E 12>7} Aol ol AN EE, M7 FX9 ZHol7}
0.250m¥ W& WZFo] 28m, F AN Fo] 33mola, A #FRe ZHol7t 0.375mY W&
FZo] 31m, ¥ AAFe] 37molw, A FA9] Aoz} 0.50mY W BFeo] 35m, ¥
AN Eo] 42m2A, ol #& 1/10 B o 79 ZH$o uusd Fz} Alejele & A
°]7} gitt.

(L=0.375m)

<Y 48> /WA 1/4 EZAAM HAN
2z1e] Zol(L)E Zd &
o] 220 H e W

(L=0.50m)
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a7 Sz W Ee) S0 ubul gelzic)

whebA B oAl ) R 7o) W ool YA Wy Fef whi) of e
A7) ARZE ofg A FepA ek 2] Ydbe], WA <2y 46>9 AY 1Ee] <1y
47>9 a¥ AN EE HEAeto] o] & FAsks dolzk zhzt 0.25m, 0.375m ¥ 0.50m
B AN AAE auR e, vdAe] 3% AXE A& B2 dolel 1/29) 25m
5 8he] frdol 01~02m/sec]l Aol A nEel A AuE Ao o ARE
Bl <% 48> B, e ) ARE A4 3N Qs ALSE Axe B
B, o}& FAHER My Slgte] WA FAY AoldR FE} A WA AA A
olel & WAEE e Kw <& 12>7F dolArh ololA BW, WA FA¢ Aols
0.250m% Wi HFEo] 28m, F H/H¥Eo] 33mola, #/F AA ] Holrk 0.375mY #i=
WrEo] 31m, & A7Zo] 37meolw, A #x e Zel7} 050mY Wiz WEo] 35m, &
AAREo] 42mBA, olE $& 1/10 B8 o] A9 vjashyd ¢Ap Alolely &
o]7} gith.

(L=0.25m) (L=0.375m)

<Y 48> AMAAEA 1/4 2yolA A
A2 Aol()E 28 A&

o] 2&9 A E W3

£

(L=0.50m)

,.93_.



<E 12> ANEY 1/4 ZZAA AN ZA9] Zolo] wtg FE g F HAZ9 W
(Lot TF Ao|, Lo T3 2% A7 ZFAE & 2ol

AN ZA dolm) | BF Bu(m) | BJ/Li(%) | ¥ A/NF B(m) B/L«(%)

0.250 2.8 56 33 60
0.375 ] 62 3.7 64

0.500 35 0 42 70

nEA FEFI F AMNEL A FA 9 dol7l 050mY W 7HF 2R o] A FXH
o tia) 2 TN HEE AR 284 AHE AA 7tE AN Y FAE &
AAGE F&o wF 2EZPE Td 270x15, 50mm)S F&sle] AdFaigsd, 2 238
UEtd <2 ¥ 49> o3l HEE A2 234 AAYS "W FFo] 33m =T} H
of AASA %gkg Wurh Fk Fopx}, WEE A2 434 AAYE W FEol
28m BETL Ho} AAGA ¥eke wrrh 24 Fopzich

<29 49> AAYA V4 BN A FA ] FGo) N AR VLS 23 AAT 2
(@S 43 AAY A9 @A G FH Dol 05m, 4 0.1~02m/sec).

el diHe F EE dolol dE WEe) v L TF3 A5 A FAE T Qo)
of digk & AAZE w7l AP 1/10 28 o7l Y Asel Aol AAst: AL
AR By 2 W @ A =Y AR Yol Wy AAFAGE A @
AFe Aseln 8 & Qed, $Ee do) 05mAe AN FAE ASWE W AR
A 2 A AANN AR WEE AASE FFo] Hopx 7] wiel, AANPA of
o A Ave Wxe WA A AeEckx ¥+ vk 2y MEE #5ATE
2A g Amolold 1 WAl o AAle F4AF vNE GFE A7) e,
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161 el

12> AN 1/4 BEA [ Fx

<R

(Ln:

By/Li(%)

60

64
70

74 % B(m)

=
I

3.3
3.7

4.2

Bo/L:(%)

56
62

70

Bn<m>

i

2.8
3.1

3.5

o] (m)

]

~

A]
0.250
0.375

170 A

x
o

0.500

i 71 A

F2 2734 A2 A A

s
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I 2 Tl

5

o TH

=
=

g, 2 A3

stol W@l

2k
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H

of v

I2EZPE Td 270x15, 50mm)S %

A%t 5

3.3m

£ o]
%

=

3R 4

2 49>

H o<z

et

=

Al

44

obALt, MEE 4
Wk 27 o}
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2

KN
=
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AeHAl o

Al

2.8m ALE7} ¥o]

<R 49> AW 1/4 RN AN FA Y

0.5m, < 0.1~0.2m/sec).
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o WHe FAY WE AT WA HEH 45A%E 5

e

10] £l RE oo §4A7

R
= 43 FHol ZAsok T dol7] W], B A7 E Pol 050mAe] A A

= =K
g AhgalE WEg dd AASA @1 4% v 0.05~045m/secd W ARY KA
& Rkg)e FAsAed, 2 AHE deld <29 50>0 23td R} v #AE

R =320 2" (5)
E FoY. o7]A Rol v 259 H#HA F 1.7%0 HHIE R AF LRI}
PSS V] GEoIFILE E F UAR, aRTE vt S wE o
2 BEEZAe AX7t AFA 2E ZHF9 dZo] ZopRE Ad o &
Aol At B F oded, A48 717 Fo EX EF %A o5 spEknt gl
EEE 58 SR & 2 527 obd § 02m/secE 2FHsE 42 A9 A
T AR ofF AAI B T w9 g7 EFIIEA ZZAHE BA
7F sttt Xt 1 4L HA FE Aoy ", o] &%
B =y

I sl digstd ol AL HuAE 20kg A= H, olAS

=]

o
1)
iy
ol
o I
o
L

Ro/Ri=(Ly/L1)*=1/1691 BAZXEE 320kg FE7F =9, thA] 189 F
W 217t AXEe) dels A FPe 160kg AE7} A

o7 HA& NAF Zze) Zee AY FAL 160kg AT H L,
o

He A2 2944 2A EA2 Aol gl7] dEd, EvE TA R

M

100

(o]
o
T

Resistance(kg)
3

Y
(@)
T

20t

| I |

0
0.00 0.10 0.20 0.30 0.40 0.50
Water Velocity(m/s)

<29 50> I NHY 1/4 RH (AN FA dol: 0.5m)e

4 vim/sec)dl W& F4H Rkg)e sk
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2 AAL o7 AAY 4FATS wmY Fe Wz IR Folv] A WA %
Aol MEE PEHOD AAY Wat Qvhn B 4 Jud, ¥3o) AW o e ¥
A% & 9t WAl AHA 27 sy 2Rl UF AW a8 ol AAAN of

TL MR} olgm, B FEL 25 8] ANdE A7) FA Polg 2A #A @
o® ¢k o] 2] B BUS 2T F 7] W), VL AZAskd AA FAe
Zolg we =i s Ants $Fo) HANAE ) FAY Polg FROEA of

=
= = =
TS 44 £33 249 HYH S =REE o] o Fon B 5 Uk o #F

AN RW, 1/4 BRA A8 48 BN 247 10m, 15m 2 20m HE 3744 2
oY A AN F L0mAYE FFe]l UT T 20mAE FFe] 27 24
B9 29F A0 A WEel, A7) FAe) Bol: 15mZ e ol Y F

(2) 28] 7 2 74 AR G A7 459 a3
AL BX WL A TEZHTA 210x6-8, 1207)o2 457 WE AAEH

o]Fe TIEXE o] ZEFOE FAHIT <IY 46>9 A¥ aEo] 7|EAHQ Aolztmu E

aBPOE FHEHA Ag m7 2 %4 aBgor TN FEARE Fol
g B35S Sev A% Aze 2 2ot Aok oA o4 a8 Aoz 34
IBFE TS AL AA 18R] A5 v 299 HES Mol AT G F
Jugs dudd A% Bend g7t U3, SARGE Qo] o sHEeld A
4 oj7e} o] ¥ Fol 18e] Z Wgoz @ Pl AL ASolE I A

N
N
i
]
e
.{
H
¥0
rr
=,
)
=
e
&

EREZoIN ALE Fo FolXy) H¢ AR AA 23S 277 4 aERRG

2o FAGE FA AR gEo| LolaA drie T FHL HA7] HEolTh



IYd <3 46> AF 28 F A Aee o] ZAHAL 2 FAMNA A
A ZAS HA dole 037m(AE #AHA: 15m)gts B A7) wiel, £ AT
<3¥ 46>2 B~E¥ 289 <1y 47>9 a8 AAES £F5to] f40] 0.1~0.2m/sec
He dgelA 289 A FeHE A8k 2 23E Ui <29 51>¢] o5y,
&S BE 1894A 32m A%, C¥ 2E9A 34m AE, DY 1204 33m %, E
1EE 36m FEEAN Z4 2B 2 Aol Holx Fou} FAHoE HH FE

2EFH ME T BY 283 DI 28709 A 92 CY 28w EF B9 g

o

rr

TYHF I1E3°] A2 e BY 187 CY 2829 3 2 DY 183 EY 287
ol A7} o Atk £ o5 WEL <Y 46>9 A¥ 2B Zeol7} 0375m HE A
FAE FAE 9 HE(F 129 31m) vasd, ok AE AY 2EHT $Zo] f

Ea=3

(B8 &) (CH 2=)

(E¥ 218)

<I¥ 51> <19 46> B~E¥ 8¢ <29 47>9 a¥ AAEFE RFA3d 189

A7 e E AR A(A ZF Zol: 0.375m, 4 0.1~0.2m/sec).
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agd <2¥ 46>9 AF 2B g A A olv ZAREAL T ZARAA A
MRS AA ol 037m(dE A 15m)Eta WAy wiEel], ¥ dAeAe
< 46> B~EE 189 <a¥ 47>9 a¥ AAEFE FFo FEo] 0.1~0.2m/sec
HE ool g A AEHE ZAEETh 2 AFRE YER <9 S1>ol e,
J£& BY TEoA 32m AL, C¥ ZEA 34m A&, DF 2EA 33m A%, E

T8 36m REZA ZF 287k & Zol= Holx| o} FAlHog HW FY

oH

oft

B gE7kol M 2o BY 83 DI 2B & 2 CH 2E BEE a8 AR
B ZFUR aE7e ME tE BY 123 C¥ 1E7ke 2 ¥ DY &Y EY 2ET
o] 7t o =)k mI olE FEE <19 46>9 AF ZE] ol 0.37m HE

AAE A 2o WE(E 129 31m)d vwashy, o= Ak AY IRt ¥Ho] U

(E

ok
4
i

<718 51> <8 46>9 B~E8 224 <18 47>9 a¥d AAEE FFSl] aE9
A AEE 2AS A(AN A Zol: 0.375m, 45 0.1~0.2m/sec).
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> -

& Minnow netting, Nylon Td 210X6 - 8, 120 warp
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4 J 4

bl AN

g 2%m Y*1m
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= /Lead 95g X 66pcs , PP ¢ 9mm 20m
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PVC float 110X 180mm 98pcs(F=74kg)
,,‘/ PP ¢ 9mm 20m
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Raschel netting Td 210X 9, 8.7mm
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b Lead 39g X8&2pcs , PP ¢ 9mm 28.3m
! 7
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- AN

4
c 28.3m Y~1m
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e /Lead 95g X 66pcs , PP ¢ 9mm 20m

28.3m
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