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Improvement of the Fishing Gear and Method for the

Anchovy Boat Seine

Young-Su AN

Department of Fisheries Physics, Graduate School,
Pukyong National University

Abstract

This study was conducted in order to improve fishing operation system
for anchovy boat seine by comparison with fishing gear geometry and
efficiency using half size prototype nets, half size modified nets and
labor saving improved nets. Field experiments were carried out to
observe geometry of nets and behavior of anchovy by catcher boats.

Firstly, vertical opening and geometry of the half size prototype nets
were measured with the change of distance between catcher boats and
towing speed. As a results, vertical opening of each part in the half size
prototype nets was decreased with increasing the distance between
catcher boats and towing speed. Vertical opening by the towing speed
was decreased with towing speed increases, and pocket phenomenon in
the inside wing net was clearly observed because opening of wing net or

inside wing net was relatively smaller than 30%. Back part of half size



prototype net A was shown to be rise up with increment of distance
between boats or towing speed while half size prototype net B was
maintained as horizontally stabilized shape.

Escape behaviour of the anchovy (Engraulius japonica, total length 4~
7cm) in the inside wing net and bag net of the anchovy boat seine was
observed by underwater video camera in order to clarify the relationship
between visual stimulus of the gear or relative water flow inside gear
and reaction behaviour.

The vertical attenuation coefficient of underwater luminance was ranged
from 0.24 to 1.03 and it could be affect visual range and visual contrast
of the fishing gear. The relative water flow at the joint part between
inside wing and bag net while towing was about 1.5 times higher than
at the middle part of inside wing or fore part of bag net. But, it was
estimated less than the middle part of inside wing or fore part of bag
net, and less than maximum swimming speed of anchovy with 4~7cm of
body length.

The mean escaping number of anchovy from end part of inside wing
of 300mm of mesh size to out side for a minute within visual range of
video camera was 455 and anchovy swimming forward from bag net
through flapper was 308. These results revealed anchovy could escape as
voluntary response in spite of higher visual stimulus or high water flow.
Secondly, The actual ratio of net opening in each part of the half size
modified nets was increased from fore part to back part of the nets as

shown the smallest value about 20% in wing net and the biggest value
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about 110% in bag net. In addition, vertical net openings of B-type net
were 5~10% greater than those of A-type one. Vertical net opening of
B-type net as measured as 10.9~14.8 in fore bag net and 58~8.0m in
after bag net were 1-~2m greater than 9.0~13.6m of A-type one, and 2~
3m less than 9.3~10.4m of A-type one, respectively.

Vertical net opening of half size modified net was shown as less
variation of towing depth from wing net to inside wing net than those
of traditional nets due to stable vertical performance. The mesh distortion
or drift and variation of vertical net opening were decreased by
improvement of bag nets in order to minimized shape of net pocket
phenomenon whenever towing speed is slow.

Bag net B-type attached with dual flapper was shown as less variation
in width of bag net and less escapement of anchovy.

Thirdly, The actual net opening of the labor saving improved net in
fore bag net 11.7~139m and in after bag net 82~9.8m was similar with
half size modified net while greater 1~2m than those of half size
modified nets B-type.

Labor saving improved net was performed instant net opening in fore
wing net and maintained stable net opening and towing depth by means
of attached net pendant. Also, it was minimized as net pocket
phenomenon leading to guide anchovy for more catch by means of
attached body net. The opening shape of labor saving improved net was
more stable and less variation of net opening in accordance with distance

between catcher boats and towing speed.
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The catch of labor saving improved net was increased than traditional
net due to decrement of net resistance by improvement of bag net
leading to increasement of towing speed and reduction of escape anchovy
as well as improve nets of whole operation system.

In field experiments using 3 boats fishing operation system of labor
saving improved net, power block with crane in 2 catcher boats for
improvement of hauling operation and pushing equipment of anchovy
boiling system in processing boat for maintain more anchovy in dry
frame were very useful and more practical in filed commercial fishing
operation for anchovy.

From the results in, field experiments of 3 boats fishing operation
system improved labor saving improved net and catcher Dboats
equipments. Hauling time 20~35min and No. of fishermen 13~15 were
more less than hauling time 30~50min and No. of fishermen 28~38 in

present fishing operation by traditional anchovy seine nets.
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Fig. 2-2. Experimental fishing positions.

Table 2-1. Principal particulars of the M.S SHIN KWANG 17 and 19

Fishing vessel

Item
No. 17 No. 19

L.O.A.(m) 17.3 17.3
Molded Breadth(m) 3.9 3.9
Draft(m) 1.8 1.8
G/ T.(ton) 18.0 18.0
Main Engine

Horse power(ps) 350 350

RPM 1,500 1,500




Ground rope

Hand rope

Inside wing net

Wing net

Fig. 2-3. Setting position of Minilog( e ).
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Fig. 2-8. Working depth of the half size prototype net A and B as function of
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Fig. 2-9. Working depth of the half size prototype net A and B after decreased
distance between boats(—) and just before net hauling(- - -).
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32 A8 2wy

Ao A AA FREATY Az
Aol AR, AFE <dte] WX FHo2 19993 59 29UFH 6%
3047t A F 6339 AlPxY Fol A ATt (ang ef al, 2000).

el FEEEE AST 9N BE5HY AA R AZFYAE Table 319
F=

AR, 7t2xE AHA 594

Table 3-1. Location and depth of the observation points for underwater

light and relative water flow in the anchovy fisheries

Station NO. Date & hour Position Depth(m)
1 May 29th, 07:45 34°44'56"N, 128727'47"E 32
2 May 29th, 11:33 34°48'00"N, 128°17°'40"E 18
3 May 29th, 13:28 34°47°92"N, 128°12'85"E 23
4 May 29th, 15:10 34°49°46"N, 128°12'05"E 15
5 May 29th, 17:25 34°51°51”N, 128°10'28"E 19
6 June 13th, 12:56 35°05'30"N, 128°37'86"E 10
7 June 13th, 16:07 35°00°79”N, 128°34'38”E 20
8 June 13th, 19:17 34°58'34"N, 128°35'70"E 24
9 June 14th, 09:15 34°56'15“N, 128°35'02"E 22

2 Ao AR dagAEE AA A3
17, 194133 24, 71 AY& Table 2-13 2t}
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w Llwe #4 dm)el 8% o3} gol A5 ZH4og Yl 4 3l

o},

L=Loexp

olgf Low 4l d=0m U We] FHEElD, c 4% FF5FALE e

WA ZF gFHAM HaASH A AdFE AR Table 3294 2}

Table 3-2. The wvertical attenuation coefficient ¢ in the equation

L= Lo exp ~“ for underwater light

Number of Correlation

Position No. Lo c
data coefficient
1 4812.80 0.267 7 0.998
2 2406.24 0.240 5 0.751
3 101989.14 0.343 6 0.994
4 8024.94 0.490 5 0.984
5 6904.17 0.372 6 0.938
6 45308.92 1.034 4 0.938
7 11197.53 0.576 7 0.969
8 7920.32 0.368 7 0.993
9 14006.06 0.363 6 0.952

% where L is luminance(lux), Lo luminance intercept and d depth(m)
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Fig. 3-4. Flow speed in the mouth of traditional net anchovy boat
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Table 3-3. Relative flow speed at the middle wing, wing end and cod

end in relation to flow of mouth net

Net type Item Mouth Middle Wing Codend Ratio
(A) wing(B1) end(Ba) (Ba) (Bn/A)
Traditional  Flow (m/s) 0.36 0.35 - - 0.97
SD 0.02 0.02 - -
No. of data 12 12 - -
Half size  Flow(ny/s) 0.41 0.41 - - 1.00
prototype SD 0.01 0.03 - -
No. of data 11 11 - -
Traditional  Flow(ni/s) 0.26 - 0.38 - 1.46
S.D 0.04 - 0.03 -
No. of data 20 - 20 -
Half size  Flow(m/s) 0.39 - 0.57 - 1.46
prototype SD 0.02 - 0.03 -
No. of data 21 - 21 -
Traditional  Flow(my/s) 0.37 - - 0.25 0.68
SD 0.01 - - 0.03
No. of data 12 - - 12
Half size Flow (m/5s) 0.38 - - 0.25 0.66
prototype S.D 0.01 - - 0.04
No. of data 12 - - 12
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Fig. 3-6. The number of escaping anchovy with the elapsed time from the
inside wing end within the visual range of video camera
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between boats. (a) 0.6k't of towing speed, (b} 0.9k’t, (c) 1.2k’t.

- 62 -



Net side plan{ m)
0 50 100 150 200 250

Working depth{(m)

9] 50 100 150 200 250

(b)

Working depth( m)

0 50 100 150 200 250

-2k
& 0.8k7
o D6k

30
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Fig. 4-10. Working depth of the half size modified net B as function of the distance
between boats. (a) 0.6kt of towing speed, (b) 0.9kt, (c) 1.2kt.
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Fig. 4-12. Resistance of the half size modified net A and B as function of the
towing speed.
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Table 5-1. Principal particulars of the M.S MYEONG CHUN 7 and 8

Fishing vessel

[tem
No. 7 No. 8
L.O.A.(m) 17.7 17.7
Molded Breadth(m) 3.9 3.9
Draft(m) 1.8 1.8
G/ T.(ton) 20.0 20.0
Main Engine
Horse power(ps) 328 328
RPM 1,500 1,500
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Fig. 5-3. Vertical opening of the labor saving improved net as function of the
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Fig. 5-4. Working depth of the labor saving improved net as function of the towing
speed. (a) 100m of distance between boats, (b) 300m, {c) 400m.
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Photo 5-1. Photograph of power block in the deck of fishing boat.

Photo 5-2. Photograph ot hauling operation bag net by power block.
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Photo 5-3. Photograph of pumping anchovy school in cod end by the fish pump.

Photo 5-4. Photograph of anchovy cooking system of pushing type.
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Table 5-2. Comparison of the casting and hauling time as function of the

fishing system

Fishing system Traditional System  Labor saving system
Casting time(minute) 5(£2) 6(+2)
Hauling time(minute) 40(+10) 30(=5)

Total 45(+12) 36(=7)

Table 5-3. Comparison of the fishermen as function of the fishing system

Fishing system Traditional system  Labor saving systemn
Fish detecting boat 3 2
Catcher boat B(z1)=x2 = 16 3+4=7
Anchovy cooking boat 10(+2) 5(%1)
Fish transporting boat 4(x1)
Headquarter of ancho
a Vy 12(+3) 8(+2)
boat seine
Total 45(7) 22(£3)
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