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The development of basic structure 
of jellyfish separator system for a trawl net

In-Ok KIM*, Heui-Chun AN, Jong-Keun SHIN and Bong-Jin CHA

Fisheries Engineering Division, National Fisheries Research & Development Institute, Busan, 619-902, Korea 

The purpose of this study is to develop the jellyfish separator system(JSS) for reducing fishery damage by
the increase of jellyfish in the sea area of Korea in summer. First of all, to find the optimum structure of a
JSS, six types of JSS in trawl fishery were designed and manufactured, the underwater shape of JSS and the
separating process by JSS were observed in the circulating water channel(CWC). And the field experiments
were carried out in July and September 2004 in the southern sea of Korea. For the moving path of the
jellyfish model in the CWC, in case that the model was larger than the mesh size of the separator net, it was
guided toward the lower part of the separator net by the guiding net and discharged through the outlet. In
case that the model was smaller than the mesh size of the separator net, some models which passed through
the upper part of the guiding net were smaller than the mesh size of the guiding net and discharged through
the outlet and most of the model which passed through the lower part of the guiding net moved to the cod-
end passing through the separator net. According to the field experiment result, the optimum tilt angle of
separator net was inferred 20 that the discharge rate of jellyfish was higher than the other tilt angle of
separator net and the optimum structure of JSS was inferred GS type(consists of guiding net and separator
net) that the discharge rate of jellyfish was higher than S type(consists of separator net). It was demamded to
carry out more study for the countermeasure to reduce loss of fish.
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Fig. 1. Schematic shape of the S type and GS type
jellyfish separator system.

(a) S type



30 , 40 6 .

95%
, 

(Fig. 2).

S
S (Fig. 1(a))

, PE 
2.5mm 320mm

. 

1m . 
PE 2.5mm 

60mm
. 

GS
GS (Fig. 1(b)) , 

. 
PE 6.0mm 

100mm 
30
, 

, 
10mm 

. 
PE 6.0mm 

200mm
, S

.
PE 3.0mm 

60mm
, S

0.3m .

GS

(circulating water channel, CWC) . 
GS Fig. 1(b)

GS , 
0.3m 

40 . 

40mm, 50mm, 100mm, 200mm,
280mm 5 , 
Polyurethan Foam 0.0202, 13

3(kg/314cm ) . , 

. 0.8m/s , 

. 

3 (369 , 1,600HP, )

Fig. 2. General design of a trial trawl with jellyfish
separator system and collecting cover-net mounted on the
outlet. The jellyfish separator system was mounted at the
front of the cod-end. 
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Table 1 . 
2004 7 S

(Trachurus japonicus) 94%, (Psenopsis
anomala) 91%, (Pseudosciaena manchurica)
89%, (Pampus echinogaster) 85% 
(Trichiurus lepturus) 74% . 

(Pseu-
dorhombus cinnamoneus) (Limanda
herzensteini) 33%, (Pseudorhombus entopht-
halmus) 26%, (Uranoscopus japonicus)
25% , (Eopsetta grigorjewi)

.
(Shrimp

spp.) 13%, (Crab spp.) 2%

. 
(Lophius litulon) 51%

, 

.

(b) Outlet shape

Photo 1. The view of the separating process experiment
using the various size sponge models as the jellyfish and
the outlet shape of the prototype jellyfish separator
system in the CWC. 

(a) Separating process



Table 1. Summary of catch analysis for jellyfish separator system performance in 2004

No.

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Raja kenojei
Ilisha elongata
Setipinna taty
Saurida undosquamis
Hime japonica
Muraenesox cinercus
Regalecus russellii
Zeus japonicus
Zenopsis nebulosa
Sphyraena japonica
Sphyraena pinguis
Lateolabrax japonicus
Dderleinia berycoides
Apogon lineatus
Sillago japonica
Nibea argentatus
Johnius belengerii
Pseudosciaena manchurica
Chrysophrys major
Caranx equula
Trachurus japonicus
Seriola purpurascens
Leiognathus nuchalis
Neopercis sexfasciatus
Uranoscopus japonicus
Trichiurus lepturus
Scomber japonicus
Scomberomorus niphonius
Pampus argenteus
Pampus echinogaster
Psenopsis anomala
Lepidotrigla microptera
Platycephalus indicus
Pseudorhombus cinnamoneus
Pseudorhombus entophthalmus
Eopsetta grigorjewi
Pleuronichthys cornutus
Limanda yokohamae
Limanda herzensteini
Zebrias fasciatus
Cynoglossus robustus
Navodon modestus
Fugu niphobles
Lagocephalus wheeleri
Lophius litulon
Subtotal (fish)
Sepia esculenta
Todarodes pacificus
Loligo (Photololigo) edulis
Loligo (Photololigo) chinesis 
Loligo beka
Octopus minor
Paroctopus dofleini 
Portunus trituberculatus
Charybdis japonica
Erimacrus isenbecki
Crab spp.
Penaeus orientalis
Squilla oratoria
Shrimp spp.
Sea cucumber
Total

Scientific name

Number of individuals
July(S-type) September(GS-type)

Cover-
net

Cod-
end

Exclusion
ratio

Cover-
net

Cod-
end

Exclusion
ratio

5 

1 
2 
8 
1 

12 
15 
2 
5 

47 

29 

2 
1 
7 

101 

12 
50 
41 
15 
1 
7 
7 

7 
1 

1 

122 
502

8 
11 
1 
2 

1 

7 
5 

537

1 
1 
2 
2 
2 

1 

4 

6 

2 

1 

21 
36 

7 
9 
4 

23 
3 

14 
20 
23 
3 

14 
1 

118 
318

2 
2 

2 
1 

1 
58 

4 
33 
1 

422

1 

0 
0.50 
0.50 
0.80 
0.33 

0.92 
1 
1 

0.56 

0.89 

0.94 

0.67 
1 

0.25 
0.74 

0.63 
0.85 
0.91 
0.39 
0.25 
0.33 
0.26 

0 
0 

0.33 
0.50 

1 

0.51 
0.61

0.80 
0.85 

1 
1 

0 
0 

0 
0.02 

0.64 
0.13 

0 
0.56

2 
301 

1 

6 
12 
1 

1 

82 
47 
7 

3 
46 

4 
1,384 

1 
49 

622 
11,717 

1 

1 
1 

1 

1 

14,291
23 

1 
0 

58 

1 
0 

12 
59 

14,445

1 

222 

1 
3 

5 
2 

2 
9 

64 
17 
1 
1 
2 

33 
1 

3 
574 

1 
11 

680 
5,685 

3 

1 

1 

9 
1 
1 

7,334
17 

0 
1 
2 

280 
1 

8 
1 

62 
159 

7,865

0 
1 

0.58 

0 
0.25 

0.55 
0.86 

1 
0 

0.10 

0.56 
0.73 
0.88 

0 
0.60 
0.58 

0 

0.57 
0.71 
0.50 
0.82 

0.48 
0.67 

1 
0 

0 
1 

0.50 

0.10 
0 
0 
1 

0.66
0.58 

1 
0 
0 

0.17 
0 

0.11 
0 

0.16 
0.27 

0.65
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Photo 2. The jellyfish view caught in (a) the cod-end and
(b) the cover-net.
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Table 2. Exclusion ratio of jellyfish(weight, kg) and fish(weight, kg) by the slope of separator net in S-type JSS in July 2004

Weight of jellyfish(kg)________________________
Cod-end Cover-net

Weight of fish(kg)________________________
Cod-end Cover-net

Exclusion 
ratio

Slope of 
separator net

10

15

20

Total 364.0 350.6 0.50 112.0 112.6 0.52

No.
of haul

1
2
3
4
5

Subtotal
1
2
3
4
5

Subtotal
1
2
3
4
5

Subtotal

Fish loss
ratio

4.5
12.4
1.5

0
13.5
31.9

19.5
4.0
5.5
8.3

12.3
49.6

0.81 
0.24 
0.79 
1.00 
0.48 
0.66 

1.0
7.2
4.4
0.1

17.0
29.7

0.6
5.8
3.8
0.3

14.2
24.7

0.39 
0.45 
0.46 
0.71 
0.46 
0.49

10.5
4.0

16.5
11.5
4.1

46.6

13.5
3.0
7.5

0
13.5
37.5

0.56 
0.43 
0.31 
0.00 
0.77 
0.41 

8.0
4.5
6.4
1.6
2.8

23.3

13.5
2.9
7.7
1.5
2.8

28.4

0.63 
0.39 
0.55 
0.48 
0.50 
0.51 

83.0
38.0
49.0
62.0
53.5

285.5

125.5
39.0
52.5
12.0
34.5

263.5

0.60 
0.51 
0.52 
0.16 
0.39 
0.44 

0
17.0
18.5
11.0
12.5
59.0

5.0
23.5
15.5
5.5

10.0
59.5

1.00 
0.58 
0.46 
0.33 
0.44 
0.56 

Table 3. Exclusion ratio of jellyfish(weight, kg) and fish(weight, kg) by the slope of separator net in GS-type JSS in
September 2004

Weight of jellyfish(kg)________________________
Cod-end Cover-net

Weight of fish(kg)________________________
Cod-end Cover-net

Exclusion 
ratio

Slope of 
separator net

20

30

40

Total 1,593 10,002 0.86 590.3 1,094.7 0.63

No.
of haul

1
2
3
4
5
6

Subtotal

1
2
3
4
5
6

Subtotal

1
2
3
4
5
6

Subtotal

Fish loss
ratio

71 
32 
20 
1 

124 

305 

1,122 
534 
108 
261 

2,330 

1.00 

0.94 
0.94 
0.84 
1.00 
0.95 

35.0
3.0

13.0
3.7

11.0
3.0

68.7

29.0
6.2

11.0 
7.3 

36.0
7.0 

96.5 

0.45 
0.67
0.46 
0.66 
0.77
0.70 
0.62

364 
75 
11 

416 
114 
156 

1,136 

2,444 
416 
260 

1,604 
159 
700 

5,583 

0.87 
0.85 
0.96 
0.79 
0.58 
0.82 
0.81

26.3
30.0
2.8

18.5
17.5
12.0

107.1 

22.8 
68.5
18.0
13.6
17.5
22.0

162.3 

0.46 
0.70 
0.87 
0.42 
0.50 
0.65 
0.60 

90 
70 
50 
90 
30 
3 

333 

180 
436 
595 
728 
130 
20 

2,089 

0.67 
0.86 
0.92 
0.89 
0.81 
0.87 
0.84 

70.0
38.0
64.5

134.0
56.0
52.0

414.5

142.5
112.5
115.4
223.0
113.5
129.0
835.9 

0.67 
0.75 
0.64 
0.63 
0.67 
0.71 
0.68 
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