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Improvement of Fishing Efficiency of
Danish Seine to ratio of Buoyancy

by Sinking force

Hye Ok LEE

Department of Fisheries Physics, Graduate School,
Pukyong National University

Abstract

This study was carried out to offer fundamental data for
improving the fishing efficiency of the danish seine. The net height
and the shape in the water were measured to analyze the efficiency
of the existing danish seine. And then, an improved fishing gear

was developed based on the results and was tested in the field.



Measuring devices were attached on center of a ground rope and
a head rope. The net height is the spread distance between the
ground rope and the head rope, which was measured on the

different ratio of buoyancy.

The results are obtained as follows :

1. The net height estimated from the design plan of horizontal
hanging ratio 0.40 in the existing danish seine A and B calculated

the same value as 4.94m.

2. The net height of the existing danish seine A and B was 1.8m
and 2.3m, which form 36.4% and 46.2% of the net height estimated

from the design plan.

3. Water temperature of towing depth was about 13.2~13.3C and

surface temperature was 23.4~28.2T

4. Buoyancy was changed as 79.5% and 96.2% relative to the
sinking force in the existing danish seine. The net height of 79.5%

was 3.95m which increased to 80% of the estimated net height. The



other shows the same result with the first case.

5. It is not necessarily that the high buoyancy and sinking force
ratio make the high net height, 80% is adequate as the buoyancy

and sinking force ratio.

6. In case of the improved danish seine net, the mean of net
height was about 50m. It means 583% of estimated net height

8.58m.
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Hand rope ! PP lead cored rope (36mm)
Spreader : length 1m. around 18cm

31.40. 25pce

. . ITEL EFL J

H.R : 5WHA @ 15mm,. 87.60m
Float : Plastie & 108mm {&5ea)

35.80

G.R: SWR eT0mm, 78.80mm
(WHR @ 12mm covered nylon net (24ply+24mm)}
aerving PP strand)

Fig. 2. Arrangement of hand rope, head rope and ground rope

of the existing danish seine of A type.
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45.15

G.RA: 5WR pTOmm, 85. 30mm
{WHR 2 12mm covered nylon net (24ply+24mm)
gerving PP strand)

Addition sinker - lead (0.45ka, 75ea)

Fig. 4. Arrangement of hand rope, head rope and ground rope

of the existing danish seine of B type.
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Hand rope ! PP lead cored rope (36.00mm)
Spreader - length 1m, around 18%cm
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'“ e T “ e g
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aerving T/C rope 15mm
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Fig. 6. Arrangement of hand rope, head rope and ground rope
of the improved danish seine.
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Fig. 8. Experimental position (a) and experimental boat (b)

of the field experiment in this study.
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Table 1. Buoyancy and sinking force analysis of the existing danish

seine
Existing Existing
Item
fishing gear A fishing gear B
Head rope, m 67.80 85.80
Float(g 105), ea 65.00 77.00
Buoyancy
() Total buoyancy, kg 26.00 38.50
Buoyancy per meter, 0.40 0.50
kg/m
Ground rope, m 76.80 95.30
. oE . lead sinker
Sinking Addition sinker - (0.45kg ~75ea)
force
(b) Total sinking force, kg 56.70 85.80
Sinking force per meter, 0.70 0.90
kg/m
a/bx100, % 45.9 449

_21_
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Table 2. Net height analysis of field experiment in the existing

fishing gear

Existing

Existing

Item

fishing gear B

fishing gear A

19.00

19.00

Extended height, m

494

494

Estimated net height(c), m

2.30

1.80

Experimented net height'”, m

46.2

36.4

Efficiency(d/cx100), %
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Fig. 10. Variation of the depth of G.R and H.R (a)
and net height(b) in the existing fishing gear A.
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Fig. 12. Variation of temperature according to depth.
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Table 3. Buoyancy calculation of the existing fishing gear B

It Existing First Second
em
fishing gear B buoyancy experiment buoyancy experiment
float ¥105 float P105 3ea remove float ¥105 3ea remove
Buoyancy, (0.5kg/lea) 77ea (¥240 3ea (5.2kg/lea) 240 5ea (5.2kg/lea)
kg 0.5x77=38.5 (210 4ea (3.9kg/lea) = D210 5ea (3.9kg/lea)
(@) 38.5+(52x3)+(3.9x4)  38.5+(5.2x5)+(3.9%5)
-(0.5%3)=68.2 L(0.5x3)=82.5
wire (J14mm,
Sinking
lead 500g(weight)
force, kg 85.8 85.8
757}
(b)
52+0.45%75=85.8
(a)/(b)
100, % 38.5/85.8x100=44.9 68.2/85.8x100=79.5 82.5/85.8x100=96.2
X , Y0

Fig. 13~16°14 Yeld AP} o] FHS 795%= A3t APz
4 3 A7 7]E Howa 23mET

a4 FA s WAl 494mo] diE] 80%¢ &E&S HA{Y. FHS
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Table 4. Buoyancy and sinking force analysis of field experiment

according to buoyancy change

Existing First Second
Item L. buoyancy buoyancy
fishing gear B experiment experiment
Sinking force, kg
85.80 85.80 85.80
(@)
Additional Additional
Buoyancy, kg 38.50 Buoyancy Buoyancy
(b) : (29.7kg, 34.6%)  (45.5kg, 51.3%)
Total 68.20 Total 82.50
a/bx100, % 44.90 79.5() 96.20
S 4.94 4.94 4.94
height (c), m
Mean .net height of 908 .95 .96
experiment (d), m
Efficiency
439 80.0 80.0
(d/cx100), %
Table 5. Comparison of MDS and fish finder depth
Existing First Second
Item L. buoyancy buoyancy
fishing gear B experiment experiment
MDS depth, m 87.18 86.68 87.59
Fish finder depth, m 87.78 86.64 88.32
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Table 6. Result of the field operation in case of buoyancy and

sinking force ratio is 80%

<existing fishing boat of 50%>

No. Species Box(ea) Amount(won)
1 ray 2 82,000

2 pleuronectidae(medium) 23 3,026,000

3 pleuronectidae(small) 2 73,000

4 hairtail(medium) 4 284,000

5 hairtail(small) 2 45,000

6 edible cuttle fish 3 139,000

7 croaker 262 8,646,000

8 conger pike(small) 7 408,000

9 other sea bream 6 208,000

10 other fishes 60 1,292,000
11 blackthroat seaperch 25 1,002,000
12 brown croaker 13 1,257,000
13 white croaker 26 1,795,000
14 shrimp 24 781,500
15 bluefin searobin 16 395,000
16 yellow drum 1 66,000
17 blackmouth angler 33 1,916,000
18 yellow croaker(4 grade) 10 5,900,000
19 yellow croaker(5 grade) 84 13,440,000
20 yellow croaker(6 grade) 101 10,490,000
total 704 51,245,500
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<application fishing boat of 80%>

No. Species Box(ea) Amount(won)
1 ray 7 676,000
2 pleuronectidae 2 207,000
3 hairtail(large) 2 390,000
4 hairtail(medium) 7 145,000
5 hairtail(small) 7 525,000
6 croaker 334 8,238,000
7 conger pike 3 146,000
8 other crab 1 40,000
9 other sea bream 3 247,000
10 other shrimp 5 280,000
11 other croaker 2 157,000
12 flatfish 2 120,000
13 blackthroat seaperch 17 645,000
14 spiny lobster 19 418,000
15 brushtooth lizardfish 9 143,000
16 octopus 1 27,000
17 brown croaker(4 grade) 20 1,763,000
18 brown croaker(small) 1 58,000
19 butterfish(small) 39 234,000
20 white croaker 52 1,808,000
21 puffer 1 56,000
22 conger eel 8 530,000
23 shark 2 76,000
24 tonguefish 1 58,000
25 bluefin searobin 2 74,000
26 flathead mullet 5 125,000
27 scorpion fish 1 38,000
28 blackmouth angler 12 694,000
29 squid 14 784,000
30 red horsehead 5 270,000
31 yellow croaker(4 grade 5 3,300,000
32 yellow croaker(5 grade 57 12,840,000
33 yellow croaker(6 grade 67 6,566,000
35 yellow croaker(7 grade 15 990,000

total 725 42,668,000
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Table 7. Resistance comparison index of improved danish seine and

existing danish seine

Existing danish seine

Item A type Improved danish seine
d/1 0.077 0.046

a, m 66.60 99.00

b, m 53.20 55.60
(d/l)xaxb 272.82 253.20
comparison

. 1.00 0.93

index
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Table 8. Analysis of the improved danish seine net

Item Improved danish seine

Head Rope, m 96.88
Buoyancy (a), kg 76.20
Float (9105), ea 86

(9210)

(2240)
Ground Rope, m 108.98
Sinking force (b), kg 94.60
a/bx100, % 80.5
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Table 9. Analysis of field experiment in the improved danish seine

Item Improved danish seine
Estimated net height”, m 8.58
Experimented net height”, m 5.00
Efficiency(d/c*100), % 58.3
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Fig. 17. Variation of the depth of G.R and H.R (a)

and net height (b) in the improved seine.
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©) (d)

Fig. 18. Field experiment with the improved danish seine.

(a) fishing gear load

(b) attachment of depth sounder
(c) shooting net

(

d) hauling net
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Fig. 19. Plan of the improved danish seine.
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Hand rope ! PP lead cored rope (36.00mm)
Spreader : length 1m. arcund 18%cm
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Fig. 20. Arrangement of hand rope, head rope and ground rope

of the improved danish seine.
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