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Fishing effort estimation of the towed

fishing gear

Hong~Keun YOON

Depatrment of Fisheries Physics, Graduate School,

Pukyong National University

Abstract

In this research, how to appreciate fishing effort and analyze the
shape as well as the filtering area and volume according to the
towing speed of a mid-water trawl, bottom trawl and a pair trawl,

respectively, which are the standard in the dragged fishing gears.
Followings are the results from this research.

1. Fishing effort of a mid-water trawl depends on the underwater

shape of the fishing gear based on the towing speed; the filtering



area of the net mouth. The filtering area was the biggest when the
towing speed was 2m/s, and the total filtering volume tended to
increase in the proportional to that the increased towing speed
resulted in the increased the towing distance. However, the
increase rate of the filtering volume tended to decrease at the

speed of 2m/s.

2. Fishing effort of a bottom trawl depends on the underwater
shape of the fishing gear based on the shearing interval of otter
boards; the filtering area of the net mouth. The filtering area was
the biggest when the towing speed was 1.75m/s, and the total
filtering volume increased as the towing speed increased. However,
the increase rate of the filtering volume decreased as the towing

speed increased.

3. Fishing effort of a pair trawl depends on the underwater shape
of the {ishing gear based on the towing speed as well as the two
ships' interval, the filtering area of the net mouth. When the
interval was set at 350m, the filtering area decreased as the
towing speed increased. And the filtering volume was the biggest
at the speed of 3.5knot(1.75m/s) of the towing speed. When the

towing speed was set at 3.Bknot(1.75m/s), the filtering area and



the volume Increased as the interval increased. And the increase
rate of the filtering volume decreased as the interval was over

400m.

4. As a result of comparison of the fishing efforts among the
mid-water trawl, the bottom trawl and the pair trawl which are the
standard fishing gears, the pair trawl showed the biggest fishing

effort, and mid-water trawl and the bottom are the minor in order.
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Fig. 4. Modeling for a fishing gear system.
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Fig.

The shape of net mouth according to

7 ”Eb) 1”57m/‘s

the towing speed.
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Fig. 7. Position of the head rope and ground rope in mid-water

itrawl.
height{m)
il
+ Head Rope
* Ground Rope
g ' Twidth(m)
-4 -50 -0 -1 & 10 20 &3 A

Fig. 8. Coordinaies of the head rope and ground rope in

mid-water trawl.
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Table 1. Filtering area and filtering volume according to the

towing speed of mid-water trawl

. _ Shooting Moving o o
Towing Hauling | . Filtering  Filtering
times per distance per 2 5
Speed(m/s)  hour Area(m”) Volume(m’)
day day(m)
1 4 3 43200 991.45 4283x10"
15 4 3 64800 1174.74  7612.3x10"
2 4 3 36400 1265.17  10931.1x10°
25 4 3 108000 1210.17  13069.8x10"
3 4 3 129600 1075.09  13933.1x1¢*
160060 r
14000 |
. 12000 }
E
¢ 10000 f
3
§ sooo |
e
E 6000 |
= 4000 +
2000 +
I e S e e
1 1.5 2 2.5 3

Towing speed{m/s)

Fig. 9. According Lo change of filtering volumc in mid-water

trawl.
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(b) 1.25ms

(a) Im/s

Fig. 10. The shape of net mouth according to the towing speed.
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Fig. 11. Position of the head rope and ground rope and

otter-board in bottom-trawl.

Heigthinm )
Hor

+ Head rope
« Ground rope
+ Ofter~-board

s : % e N )
-2 - -8 -5 -4 -2 G 2 4 & H 10 12

Fig. 12. Coordinates of the head rope and ground rope and

otter ‘board in bottom-trawl.
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Table 2. Filtering area and filtering volume according to the

towing speed on bottom trawl

i . Shooting Moving o o
Towing Hauling | ] Filtering  Filtering
times per distance per 2 g
speed(m/s} hour Area(rm”) Volume(m’)
day day(m)
1 3 5 54000 39.1 211.1x10"
1.25 3 5 67500 55.76  376.3x10°
15 3 5 81000 62.88  509.3x10*
1.75 3 5 94500 66.48  6282x10°
2 3 5 108000 65.76 710.2x10°*
800 ; x10*
700 |
__ 600 |
s
T 500 t
£
3
2 400 |
% 300 |
= o0 |
100 +

L T .
1 1.25 1.5 1.75 2

Towing speed(m/s)

Fig. 13. According toc change of filtering volume in boltom

trawl.
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(a)1.25mss (b) 1.5m/s

Fig. 14. The shape of net mouth according to the towing speed.



| (a) 250m ‘ {b) 300m

() 350m {d) 400m

(e) 450m

Fig. 15. The shape of net moulh according to a distance

between vessels.
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Fig. 16. Position of the head rope and ground rope in pair trawl.

Height(m}
60 ¢ head rope

¥ ground rope

, Width{m)

; £}
L 1 o

=106 80 -60 -40  -20 0 20 40 60 80 100

Fig. 17. Coordinates of the head rope and ground rope in pair

trawl.
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Table 3. Filtering area and fillering volume according to the

towing speed on pair trawl

Shooting Moving

Towing Hauling . . Filtering Filtering
5 times per distance per o 7.
Speed(m/s) hour Area(m”) Volume(m’)

day day{m)
1.25 4 3 54000 3563.4 19242.3x10"
15 4 3 64800 29289  18979.3x10"
1.75 4 3 7H600 2711.9 20502.6x10
2 4 3 86400 22247  19221.6x10°
2.25 4 3 97200 1958.7 19039.3x10*
25000 r x10*
20000 | mh.
E
Q
E 15000
=
S
™
£ 10000
g
E
btoo +
0 A ! + ! + L - *

1.25 15 1.7% 2 2.25
Towing speed(m/s)

Fig. 18. According to change of fillering volume in pair trawl.
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Jetllz glvh Fig. 19%v $AlA0 e o3 g e Wa s 19
=z ekl Aol A7 57 A-Y o, g F JAgge
FA HAol Frt AFE FTrkste AS #FQ @ 4 JdvH(Table 4).
LA e 78L& FN HFo 100mAAE Fr15AY AAEA

g 400mo] ol A= 2354 Paste AE 4 5 AdH(Fig. 19).
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Table 4. Filtering area and filtering volume according to the

distance to between vessels

Shooting Moving

Distance Hauling | ) Filtering Filtering
times per distance per 2 3
(m) hour Area(mr”)  Volume(r')
day day(m)
250 4 3 75600 21104 15955.2x10"
300 4 3 75600 24983  18819.7x10"
350 4 3 75600 2711.9 20502.6x10
400 4 3 75600 20535  22328.6x10°
450 4 3 75600 30055 227525x10°
25000  x10*
20000 |
E
Q
£ 15000 |
=
E
,gmooo ]
8
E
5000
0 L A
250 300 350 400 450

Distance(m)

Fig. 19. According to change of fillering volume in pair trawl.
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