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Acoustic analysis on the shape in the current of

gill-net

JIN-SEOK HAN

Department of Fishing Production, Graduate School of Industry,

Pukyong National University

Abstract

An experiment to acoustically analyze the shape in the current of
gill-net was conducted in Jaran Bay, Gosung, Korea on the 9™ to
10" September (spring tide) and 28" to 29" September (neap tide)
2006. It was measured by a 3D underwater positioning system with
a radio-acoustic . linked - positioning buoys.” Six  of 7 acoustic
transmitters used in the experiment were attached on the float line
of the gill-net and the other was fixed on the sea bed.

The results are summarized as follows:

1. During spring tide, the maximum movement of the gill-net was

27.0 m (22:00) in the west (4.4 cmy/5, 311.9°) and 20.6 7z (04:00)

in the east (3.9 cm5, 66.5°). The maximum extension of the



gill-net (the distance between P1 and P6) was 119.8 7z (21:00,
11.6 cmy5, 321.9°) and the minimum was 109.9 7 (23:00, 16.1
cnys, 88.5°).

. During neap tide, the maximum movement was 38.0 7z (20:00)
in the east (9.6 cm/5, 278.2°) and 11.0 7 (12:00) in the west (1.9
cmys, 232.1°). The maximum extension was 99.6 7z (14:00, 12.5
cnys, 94.7°) and the minimum was 85.0 7z (06:00, 9.0 cmy/5,
265.8°).

. During spring tide, the maximum height of the gill-net from
the sea bed was 3.7 m (02:00, 7.4 cmf5, 151.6°) and the
minimum was produced the three times as 1.5 7z At that time,
the current speed and direction was 17.9 c7/5 and 85.3° (23:30),
16.1 ¢my/s and 249.4° (05:00), and 13.7 a7/ and 291.4° (06:30),
respectively.

. During neap tide, the maximum height was 3.6 7z (12:30, 2.1
cmys, 242.3°) and- the minimum was 1.5 77 (14:00, 12.5 w5,

94.7°).
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Table 1. Specifications of the RAP buoy system

Equipments

Specifications

Tracking mode

Positioning accuracy

Frequency

RAP buoy system

(Vemco, VRAP) Detectable range
Operating hours
per charge

Dimensions of buoy

Buoy weight

Long baseline

05 m to 2 m
Receiving: 50~85 Az,
Transmitting: 51 44z
Typically 500 7z

7 days

60 ¢z diameter x 100 ¢z height
43 fg (reserve buoyance: 60 £g)

Frequency
RF MODEM Communication mode
(Motorola, 96005) Modulation

Output power

456.2 MHz
Two ways
FM 9600 baud
2 W

Software Multitarget tracking
(Vemco, VRAPS5) Chart overlays

Up to 12 continuous type pingers
Yes

Laptop Computer
(Samsung P20)

IBM' compatible Pentium-4 (1.4 GHz)
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Fig. 2. 3-D coordinates of the pinger and the hydrophone. p, p,

and p, are ranges from the pinger P to each hydrophone
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' Jaran Bay

Fig. 3. Location of gill-net ( M ) used in the experiment.
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PP ROPE ¢ 6 mm, 71000 mm
PP ROPE ¢ 3 mm

3 mesh PE NET Td260/4 50 mm

100mesh  PEMONC NET #1.5(¢0.2 mm) 50mm 151500 mm

3 mesh
PP ROPE & 2 mm
FP ROPE ¢ 6 mm, 30000 mm

783 mm float (rubber) 60 mm x 35 mm, 90 ea

% mesh 30 mesh %
s

P TTTTTTF T TTETTTTTTTTTTTTFTTTFETTFTTS TS
10-11 mesh
2 mesh "
+ -
! 335 mm !

sinker (lead) 30 g, 240 ea

Fig. 4. Plan of the gill-net. used in experiment.
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{unit: m)

1368
current
meter
@ [~ =X
H, 1447 H,

(a) (b)
Fig. 5. Arrangement of the RAP buoy system to measure the shape
variation -of the gill-net. Ho to H> denote the hydrophones,

P, to P; the acoustic-transmitters. (a) is spring tide, (b), neap

tide.

=
Fig. 6. Arrangement of the acoustic transmitters to measure the
shape variation of the gill-net. P; to P; denotes the acoustic

transmitters.
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Table 2. Specifications of the acoustic

sensor used in experiment

transmitters with the pressure

v Pulse SL sl Int ¢
r n nter
equency width (4B re 11Pa ope ereep Remark
(#Hz) () (772)
(7725) at 1 m)
57 10 164 -306.0 529.8 P1
66 10 146 -144.3 244.6 P2
81 10 146 -150.7 260.8 P3
60 10 146 -137.1 235.2 P4
72 10 146 -156.9 248.2 P5
54 10 164 -262.1 453.9 P6
51 10 164 -264.1 457.9 P7(fixed)
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300 r

——dx —=-dy —«—dz

20.0

10.0

0.0
18

Displacement (m)

-10.0

-20.0 | LMT (hh:mm)

-30.0 -
(a) spring tide

30.0 ——dx o—dy =-—dz
20.0

10.0

14

Displacement (m)
o
o

-10.0 -

-20.0 r LMT (hh:mm)

-30.0 -

(b) neap tide

Fig. 7. Displacement of the hydrophone coordinates calculated by

the acoustic transmitter fixed on the seabed.
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Current speed (cm/s)

ol

0
14:32 18:32 22:32 02:32 06:32 10:32 14:32

360

270

180

90

Current direction (deg)

0
14:32 18:32 22:32 02:32 06:32 10:32 14:32

9 Sept 2006 LMT (hh:mm)

Fig. 8. Current speed and direction around the fishing ground of
gill-net in Jaran bay time on 9 to 10 september 2006 (spring

tide).
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Current direction (deg)

Fig. 9. Current speed and direction around the fishing ground of
gill-net in Jaran bay time on 28 to 29 september 2006 (neap

tide).
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20.0 | (cm/s)

spring tide
------- neap tide

150 +

10.0 +

-10.0 +

-15.0 +

-20.0 —

Fig. 10. Current ellipse around the fishing ground. of gill-net in Jaran
bay time on 9 to 10 september 2006 (spring tide) and on 28

to 29 september 2006 (neap tide).
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Fig. 11. Horizontal movement of the gill-net during spring tide.
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Fig. 12. Horizontal movement of the gill-net during neap tide.
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Fig. 13. Vertical movement of the gill-net during spring tide.
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Fig. 14. Vertical movement of the acoustic transmitters attached on
the float line of gill-net and current speed and direction

during spring tide.
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Fig. 15. Vertical movement of the gill-net during neap tide.
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