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Summary

Stow net:, a kind of forced trap net, have been used in the western sea of Korea
since the 1850°s. The original structure of stow net is a large square-sectional 'bag net
made of 4 netting panels top, bottom and side panels. The front fringes of top and bottom
panels are connected to the top and the bottom beams respectively. Wire ropes, which
is originated from the holding anchor are gradually forked and biforked, and finally 4 pieces
of wire rope (biforked pendants) are jointed to each beam.

In this gear, much inconvenience which is mainly caused by using long and heav;'
beams have been at issue, thus some studies have been carried out to improve the net
since the 1930’s.

The most effective improvement to spread stow net was made in 1980 by the research
team of the Fisheries Research and Development Agency in Korea. The key-point of the
improvement was that the beams were removed and the belt shaped spreading device
made by cz'mvas was attached to the front fringe of side panels, the head rope and ground
rope attached to the top and bottom panel, and also the biforked pendants are jointed
to the spreading device.

Even though this is an epoch-making improvement on stow net, the further study
should be required to find out more effective method.

The author carried out a serial experiment on the stow net to improve the spreading

efficiency for the fishing efficiency.

A. Model Experiment on the Conventional Net

The model net was constructed, depending on the Tauti’s Similarity Law of Fishing
Gear in 1/20 scale and set against the current at shallow and speedy flowing channel

to examine the physical characteristics of the net.
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Current speed was determined by the use of vane type current meter (T. S. V-2),
which was set at the center of net mouth 1m away from the mouth.

The vertical and horizontal spreadings were determined by the use of scaled bamboo
poles, and the configuration was observed by using specially prepared observation platform
and underwater observation glass, and by using specially prepared underwater photographic
equipment.

The resistance of the whole net was determined by the use of spceially prepared
pressure type spring balance which was jointed between anchor line and neck line, ang
set on the sea-bed. The scale of the balance was read through an underwater observation
glass from the observation platform.

The results obtained can be summarized as follows :

1. On the top-view configuration, the excessive deformation of head rope and ground
rope was observed. This may be caused by the construction of the net, i. e, in actual
net, 54m long head rope and ground rope were attached to the front fringe of top and
bottom panels so that the head rope might be lifted to make the net mouth open high.
But actually, the head rope and groung rope are streamed backward without any lift, and
thus the netting followed to the ropes was deformed irregularly up to the second penta-
sectioned line of the whole length of the net. This deformation may disturb the entrance
of fish school into the net and thus cause the net to get caught easily by obstacles in
the sea-bed.

2. The opening height and opening width of the spreading device varied in accordance
with the relative length of the biforked pendants. Comparing the height ahd width of spreading
device in six different arrangement system of biforked pendants, the best result was obtained
in case that the 2nd, 3rd and 4th pendants from the bottom-most was made 5%, 9%

and 4% longer than the bottom-most pendant.
|
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3 Hy'drodynamic resistance R(kg) of the actual net may be deduced as
R = 248 X 10°v'® .

It is also expressed as

d
R =6 X l—abv"“"

depending on the formula deduced by Koyama to estimate the resistance of trawl nets,
where d denotes diameter of netting twine, / denotes length of mesh leg in every part
of side panel, a denotes the stretched circumference of the mouth, b denotes the stretched

]
length of the net, and v denotes the speed of flow in m/sec, respectively.

B. Model Experiment on the Newly Designed Net

To find out the more effective gear by correction the defects found in the experiment
" on the conventional net, the further experiment was carried out by using a newly designed
net.
1. Special features of the newly designed net can be explained as .
1) Compared with conventional net, strétched width of each front fringe of top, bottom
and side panels is decreased 20%, and on the other hand each flank of the
panels is incerease 20%.

The front fringe of top and bottom panels is bias cutten up to 20% of the
stretched length of panels. The head rope and the ground rope are attached
onto the front fringe at suitable hanging ratio.

2) Lacing lines are attached onto four longitudinal seaming linés at suitable hanging
ratio whereas no lacing line is used in the conventional net.

3) Stretched height of the spreading device was shortened 17%, whereas the buoyancy
of top of the device was increased 20%. |

4) In the length of the biforked pendants, the top-most and bottom-most pendants
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were made shorter, and the two middle ones made longer.
2. The result, compared with the conventional net, is summarized as follows :
1) Wrinkles in the front end of top panels are neglected and fringe line of the
panels become much smoother.
2) Opening height of net mouth is observed 7 to 17% higher at speedy current
of 08m/sec and more.
3) Opening width showed 15 to 16 times.

4) Hydrodynamic resistance was decreased 25% to 30%.

C. Field Experiment of the Newly Designed Net

On the basis of the result of the previous model experiment of the newly designed
net, the field experiment by the use of the full scale net was carried out at the southern
coast of Korea.

Fundamental shape of the experimented net was 20 times as large as the newly designed
model net.

Performance of the net was detected by using two ultrasonic echo sounders : the one
was set downward at the top-most spreader of the spreading device to detect the opening
height of the device from the sea-bed, and the other was set sidewise at the starboard

top-most spreader to detect the opening width of spreading device.

Opening height of the newly designed net showed the more decrease of about 8%
than that of the conventional net at slow current speed of 0.4m/se€ but it showed the
increase of 13% at speedy current of 1.0m/sec.

Opening width between both top-most spreaders observed in the field experiment almost

corresponded to the converted value from the model experiment.
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The front projection area was calculated from the the shape of net mouth, and the
newly designed net showed 12 to 1.6 times as large as that of the conventional one, so

that the fishing efficiency of the newly designed net might be considered much better

than the conventional one.
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net ysed for the experiment.
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Table 1. Specification of lines and accessaries in the prototype and the model

of conventional stow net used for the experiment

Prototype net Model net
Part of net :
material spec. material spec.
Lines (¢XmXpc) (¢XmXpc)
head rope P.P. 16X54 X1 PP. 32X2.7X1 )
ground rope SWR. 18X54X1 SWR. 40X2.7X1
joining line ’ 27X10X1 v 30X05X1
neck line . 21X10X2 . 30X05%X2
forked pendant . 15X96X 4 . 2.1X4.8X4
biforked pendant d 12X75X8 4 yin Table 2%
Spreading device
canvas nylon 22mBX9mLX12pcs  cotton 0.11mB X 0.9mL X 6pcs
spreader iron pipe 760X22mLX6pcs  iron bar 15¢X0.11mLX2pcs
iron bar 90¢X22mLX2pcs  iron bar 15¢X0.11mLX2pcs
bridle SWR. 100X (5~6ml) X 16psc  W.R. 219X (025~0.3mL)
. X 16pcs
float plastic 3000 X 48pcs sponge 10¢ X 2pcs
toal buoyancy 586kg 1.11kg
toal weight in water 280kg 0.53kgg
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Table 2. Combined length of the biforked pendants in the model experiment

Length of pendant (m)

System No. -

lst - 2nd 3rd 4 th
A-1 3.75 3.75 3.75 3.75
A-2 3.75 3.80 3.85 3.90
A-3 3.75 3.85 395 4.05
B-1 3.7 4.00 4.00 375
B-2 3.75 3.95 4.10 3.90
B-3 3.7 4.05 420 4.05
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Fig 4 Configuration of the top panel of conventional model net.
A head rope. B, C:the first and the second longitudinally penta-sectioned mark

line, D: lbngitudinal seaming line.

Fig. 5 Top view of the head rope and ground rope in the line arrangement system A-

1 and B-2.
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Fig. 7 Opening height of conventional model net.
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conventional and the newly designed net respectively.
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Table 3. Specification of lines and accessaries for the experimental stow net.

lines accessaries
part of gear material spec. part of gear material spec.
(@XmXpc) (®XmXpc)
head rope PP 16X49.7X1 | spreading device \
ground rope SWR. 18X49.7X1 canvas nylon 22BX15L X6
joining line . 27X10X1 spreader iron pipe 76X22X6
neck-line ” 21X10X2 . iron bar 90X22X2
forked pendant 4 15X96X 4 bridle SWR. 10X5X8
biforked pendant 2 . 10X6X8
top-most L) 12X78X2 float plastic 300¢ X 56
2nd . 12X80%2 total buoyancy 680kg
3rd .. 12X77X2 total weight in water 280kg
bottom-most . 12X75X2
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Fig. 22 Comparison of the Opening width of the top-most spreaders between conventional

net and the newly designed net.
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