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SUMMARY

[ . Subject

Development of the selective fishing gear in shrimp beam trawl fishery

IT. Purpose of research and its necessity

1. Purpose of research

Development of the selective fishing gear that can only catch
shrimp.

Development of the automatic fishing system by the drum

2. Necessity of research

e Shrimp beam trawl is very important fishery that is only used trawl
fishing method in the southern and western sea.

* To decrease a problem of the bycatch and discard, the fishery must be
developed the selective fishing gear.

* To can easily operate the fishing gear, the fishery must be used the

automatic fishing system by drum.

IMI. Contents of research and its scope

1. Development of the selective fishing gear



Analysis of behaviour pattern to the net of shrimp.

Analysis of the fishing gear and operation system that is using at
present.

Production of sample net and analysis of the underwater performance
of the model net.

Improvement of the beam and development of the escaping devices.

Production of the improvement net and analysis of the underwater
performance.

Design of the selective fishing gear.

2. Development of the automatic fishing operation system

Production of the selective fishing gear and field test of the gear.
Improvement of the hauling device and development of the
automatic fishing operation system.

Experiment of the field application

IV. Results of research and suggestion of its application

1. Results of research
(1) Status of the shrimp beam trawl fishery

A shrimp beam trawl was four seamed net, western type is larger
than southern type, the fishing was operated by manpower.

A mean bycatch ratio of the weight was 30.3%, the ratio of
Boryeong, Buan, Kangjin, Tongyeong and Geoje were 47.4, 99.9, 75.1, 57.1,
15.4%, respectively.

(2) Development of the selective fishing gear

- A selective fishing gear was selected to Grid type, because the type



was higher than Two body net type in the fishing gear selectivity.
- A net was selected to six seamed net, because the net was higher
than four seamed net in the efficiency of fishing ability.
Grid type was selected to a rectangle, the angle of attack must be

controlled from 30° to 45°.

(3) Development of the automatic fishing operation system
To can easily haul a long warp, the drum must be established at a
fore upper deck.
To can easily haul a cod end, the quarter rope must be used.
Experiment of the field application was carried out by automatic
fishing operation system with the selective fishing gear, it can decrease a

manpower and operating time.

2. A suggestion to the application

A selective fishing gear and utomatic fishing operation system will
be diffused to the fisherman by Shrimp Fishery Association.
To be operated a selective fishing gear by the fisherman, it must be

increased a fishing ground or delayed a fishing operation period.
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Photo 1. A towing water tank used shrimp behavior experiment.

Photo 2. A model net used shrimp behavior experiment.
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Photo 3. A model net is towing in the tank

Photo 4. A model net of cod end used shrimp behavior experiment.
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Table 1. Status of the shrimp beam trawl fishery(2004. 12. 31)
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Fig. 4. Schematic diagram of the fishing operation in the small bottom trawl
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Photo 6. Hauling the shrimp beam trawl net in catcher boat
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Table 2. Species composition of shrimp caught by shrimp beam trawl

Scientific No of Total . Total
Area name catch length(zm) Weight (g) catch ()

Crangon Hakodatei 41,110 40770 274 147,505
Parapenaeopsis 90 50~ 80 r~3 120

tenellus
Boryeong  Appheus digitalis 3 100~110 12 36
Matapenaeus joyneri 1 100 11 11
Subtotal 41,204 - - 147,672
Fenneropenaeus 3 210 o5 75

Buan chinensis
Subtotal 3 - - 75
Crangon Hakodatei 44 40780 276 264
Fenneropenaeus 4 200~ 250 7 108

chinensis
Kangjin Marsupenaeus 3 250~260 30 90

japonicus
Matapenaeus joyneri 1,081 607120 9712 11,891
Subtotal 1,132 - - 12,353
Crangon Hakodatei 5,000 40770 374 16,500
Matapenaeus joyneri 155 657110 9711 1,700

Tongyeong Parapenaeopsis ~ ~
tonellus 1,610 50780 273 4,800
Rhynchocinetes 1288 60780 275 3,500
uritai g 7
Subtotal 8,053 - - 26,500
Crangon Hakodatei 119,627 40~70 3~4 305,588
Solenocera melantho 178 150 ~ 200 36~ 40 13,500
Geoje Palaemon gravieri 180,199 40~ 80 273 484,000
Trachysalambria 9494 1207150 10715 84,500
Curvirostris

Subtotal 309,498 - - 887,588
Total 359,890 - - 1,074,188
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Table 3. Species composition of bycatch caught by shrimp beam trawl

Area  Species S ame atch lengih (m) WISt caidh (9
660 80~100 3~4 2,004

982 100~120 7~8 6,979

Platycephalus indicus 588 120~140 10~11 6,109
372 140~160 18~19 6,710

22 250~ 63~64 1,386

2,152 80~100 4~10 9,702

4 250~260 350~420 1,320

Paralichthys olivaceus 15 350~400 470~600 7,510
7 400~420 800~900 5,800

2 600 1,500 3,000
Cynoglossus robustus 278 180~190 25~45 8,597
Pennahia argentata 125 90~120 510 860
Fishes 60 120~140 15~35 1,410
Raja kenojei 14 160~170 35~45 575

8 420~450 250~500 2,935

Acanthogobius hasta 47 180~200 9~15 500
Pleuronectes herzensteini 65 330~350 210~300 17,130
Hemitripterus villosus 8 290~300 120~450 2,255
Sebastes hubbsi 1 370 2,000 2,000
Lophiomus setigerus 1 440 700 700
Boryeong Hexagrammos agrammus u 60~80 55 4
210 170~200 25~30 5,335

Konosirus punctatus 3 150~160 20~25 70
Pagrus major 1 200 900 900
Pholis nebulosa 4 160~170 15~20 70
Subtotal 5,640 93,901

Atrina pinnata 57 260~270 160~200 10,332
Scapharca broughtonii 17 200~220 110~150 2,380
Solen Strictus 6 60~70 70~100 540
Batillus cornutus 89 140~150 50~60 4,895
Neptunea Polycostata 34 40~50 20~40 850
Others Octopus ocellatus 56 180~190 80~110 5,040
481 70~110 9~12 5,291

Wiatasenia scintillans 54 110~140 14~17 810
267 140~160 20~23 5,607

Sepia_esculenta 1 270 450 450
Oratosquilla oratoria 108 110~120 15~40 1,836
Charybdis bimaculata 232 30~40 2~10 1,236
Subtotal 1,402 39,267

Total 7,042 133,168
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Table 3. Continued

Area Species Same Tch length () WeBM ©  can(g
313 80~120 9~10 3,130
Engraulis japonicus 161 120~130 11 1,771
156 130~150 12~13 1,872
15 300~320 305~315 4,650
Platycephalus indicus 20 320~360 355~365 7,200
10 400~ 405~415 4,100
12 280~320 590~620 7,200
Lophiomus setigerus 17 320~360 630~670 11,050
9 450~ 730~760 6,750
6 180~200 30~35 186
Fishes Cynoglossus robustus . 900~ 3943 280
) . 5 650~700  2,800~3,100 15,000
Paralichthys olivaceus
6 700~730  4,900~5,200 30,000
3 150~160 38~42 120
Hexagrammos agrammus 3 160~180 50~55 156
4 180~200 58~62 240
Buan Raja kenojei 1 700 2,140 2,140
Pennahia argentata 4 200~210 140~160 500
Liparis tessellatus 2 350 700 1,400
Sebastes hubbsi 1 450 800 800
Subtotal 755 98,545
2 130~140 23~24 48
Octopus minor 3 140~160 26~27 78
1 200 29 29
10 30~50 17~22 200
Neptunea Polycostata
Others 20 50~70 28~33 600
Portunus trituberculatus 3 230~240 35~45 120
25 80~100 8~10 225
Oratosquilla oratoria 15 100~110 11~13 180
10 180~ 14~16 150
Subtotal 89 - - 1,630
Total 844 100,175
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Table 3. Continued

Area  Species Scientific name No of 1en§)1:al( ) Weight @ Cigﬁal(g)
75 90~120 9~11 750

114 120~150 19~22 2,280

Acanthogobius flavimanus 84 150~180 28~35 2,520
55 180~210 37~43 2,200

26 250~ 58~62 1,560

2 100 220 440

Liparis tessellatus 1 130 240 240
3 140 260 780

1 190 280 280

43 60~70 60~70 2,795

Kaiwarinus equula 20 70~80 25~35 600
8 80~90 10~15 104

2 110~120 135~145 280
13 120~130 145~155 2,002

Cynoglossus robustus 6 130~150 155~165 960
14 150~180 175~185 2,520

1 200 188 188

Paralichthys olivaceus 3 300~320 440~450 1,350
1 400 750 750

3 100~110 185~195 570

Kangjin Fishes Muraenesox cinereus 4 300~320 225~235 920
2 420~430 255~265 520

2 500~510 295~305 600

Lophiomus setigerus L 280 820 820
1 370 360 360

Pholis nebulosa 17 100~140 17~28 380

8 130~140 85~95 720

Platycephalus indicus 2 330~340 345~355 700
1 430 500 500

Pagrus major 1 250 250 250

44 100~120 17~22 880

Nibea albiflora 15 120~140 23~27 375

15 150~ 27~33 450

1 110 35 35

Clupanodon punctatus 1 210 55 55
. . 1 70 28 28
Takifugu Pardalis 1 100 3 0
Pleuronectes herzensteini 1 190 220 220
528 30~40 1~2 528

Leiognathus nuchalis 262 40~60 2~3 524
96 60~80 3~4 288

Subtotal 1,492 32,380
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Table 3. Continued

Area  Species  Scientific name o of len;fﬁal( my Weisht @ Cigﬁal(g)
6 200~230 15~25 120
Octopus minor 12 380~410 30~40 420
4 800~ 55~65 240
Watasenia scintillans 15 80~100 11 150
63 100~110 12~13 756
Others Sepia esculenta 1 260 400 400
Kangjin Octopus ocellatus 12 150~180 75~85 960
7 180~210 95~105 700
Batillus cornutus 8 150~170 65-75 260
4 170~200 95~105 400
Charybdis bimaculata 3 50~60 85~95 270
Subtotal 136 - - 4,976
Total 1,628 37,351
Area Species  Sendfic  Noof | Tolal | weighe 9 o
Liparis tessellatus 18 420~430 997~1,125 17,820
Sebastiscus marmoratus 350 80~90 13~15 4,900
Conger myriaster 30 180~270 120~150 3,600
Cynoglossus robustus 12 140~150 40~50 564
Fishes Pholis nebulosa 7 190~230 32~35 224
Lateolabrax japonicus 15 60~70 7~9 120
Pleuronectes herzensteini 5 190~200 250~275 750
Lophiomus setigerus 12 260~270 255~355 3,036
Tong Acanthogobius flavimanus 36 150~160 35~38 1,296
yeong Subtotal 485 - - 32,334
Octopus dofleini 1 480 670 670
Octopus ocellatus 4 170~180 12~13 50
Charybdis bimaculata 17 70~80 8~9 136
Others -

Octopus minor 7 250 26~28 196
. 297 70~80 4~5 1,218

Watasenia scintillans
141 90~100 6~7 702
Subtotal 467 - - 2,972
Total 952 - - 61,806

_49_



Table 3. Continued

Area speces  Scentific Moot | Toal | weight (9 1o
Engraulis japonicus 6,994 60~90 3~5 27,868
Many-banbed sole 82 260~270 230~250 20,100

L 19 420~430 997~1,125 21,030
Liparis tessellatus
5 650~ 1,785~1,956 9,100
Navodon modestus 130 260 260
Nibea albiflora 52 230~240 380~410 20,800
Sebastiscus marmoratus 10 80~90 13~15 140
96 150~180 50~70 6,240
. 20 180~270 120~150 12,000
Fishes Conger myriaster 150 270~360  230~250 36,000
87 450~ 340~350 30,015
. 47 190~230 32~35 1,612
Pholis nebulosa
88 230~250 48~53 4,488
Pagrus major 20 110~120 73~79 1,154

Geoje Pleuronectes herzensteini 8 190~200 250~275 2,630

Lophiomus setigerus 33 260~270 255~355 10,890

Chelidonichthys spinosus 5 370~380 470~495 2,375
Zeus japonicus 320~330 395~455 1,260
Inimicus japonnicus 30 140~150 185~210 5,700
Subtotal 7,820 - - 159,845
Loligo  japonica 1 250 280 280
Charybdis bimaculata 15 70~80 8~9 114
. 2 170 39 78
Octopus minor

Others 2 250 26~28 39
. 45 90~100 10~11 459

Portunus trituberculatus
37 100~120 12~13 448
Watasenia scintillans 117 90~100 6~7 871
Subtotal 219 - - 2,289
Total 8,039 - - 162,134
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Table 4. Resource density in relation to fishing ground

Number Density(No/ m)
Sweeping
Station
area(m’)
Shrimp Total Shrimp Total

Boryeong 521,532 41,204 48,246  0.08 0.09
Buan 48,884 3 847  0.0001 0.02
Kangjin 113,346 1,132 2,760  0.01 0.03
Tongyeong 238,832 8,053 9,006  0.03 0.04
Geoje 477,664 309,498 317,537  0.65 0.66
Total 1,400,258 359,890 378,395  0.25 0.27
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Table 5 A behaviour pattern of Parapenaeopsis tenellus responded to the

model net
Behaviour pattern
No. of
t
encounter . b . d . ¢
90 54(60%)| 5(6%) 3(3%) . 25(28%) 3(3%)

Table 6 A behaviour pattern of Palaemon gravieri responded to the

model net

Behaviour pattern
No. of P

encounter

a b C d e f

222 148(67%)| 9(4%) | 22(10%) | 12(5%) | 29(13%) | 2(1%)
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Fig. 7. A developed drawing of the shrimp beam trawl.

(Upper

southern type, Lower

. western type)
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Photo 7. A production steps of the fishing gear.
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Photo 8. A tank test of the model net.
(Left : Towing tank, Right : Flume tank)

Photo 9. A underwater performance of the model net.

(Left : Towing tank, Right : Flume tank)
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Fig. 8. Vertical opening of the model net according to the increase

of the towing speed.
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Towing speed(m/s)

Fig. 9. Towing tension of the model net according to the increase

of the towing speed.
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zZhsto] AdgzolA A f-o WSS LAt YEFNH Table 73 2t
1ol Aol Table 59 Hluste] & wf ¢ 4 9= Z& Tickler chains
9ekS wjo W& F& Tickler chain Oﬂ &3t A7 6% = 7% =%
H, AFI2EZ FE5E HE&E 9%E =9t olyd A¥EL dY ERE
ofoll i Aua lar, AAl gp=dups o) 3ol sfA7E R %=
Zeel Hol 419l 3olAl Tickler chain & AF&3le] o3 a&e Wo] =<

o 7} Ba1w Al gl

1

1.
Aes Gl 29 4 AEAE 4G, 0 AE A7 488 4
g

Table. 7 A behaviour pattern of Parapenaeopsis tenellus responded to the

model net with tickler chain

No. of Behaviour pattern
encounter
a b c d . ;
96 66(69%)| 4(4%) | 3(3%) : 20(21%) | 3(3%)
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Photo 10. A model net with tickler chain.

Photo 11. Square netting.
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Photo 12. Cod end of the two body net type.

Photo 13. Cod end of the grid type.
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Table 8. Catches of two body net type in Tongyeong

Species BOd%fcrlf)ngth No. Weight(g)

Shrimps 4~5 7,444 33,500
Upper

Others 7~40 350 11,500

Shrimps 4~5 2,088 9,400
Lower

Others 9~48 110 3,300
Total 9,992 57,700

Table 9 Catches of two body net type in Boryeong

Species Bodzicrll%ngth No. Weight(g)

Shrimps 3 2 24
Upper

Others 12~40 84 5,942

Shrimps 5~10 20 67
Lower

Others 8~42 167 17,020
Total 273 23,053
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Fig. 11. Vertical opening of the model net according to the increase
of the towing speed.

(Upper : Two body net type, Lower : Grid type)
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Fig. 12. Towing tension of the model net according to the increase
of the towing speed.

(Upper : Two body net type, Lower : Grid type)
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Photo 14. A underwater performance of two body net type in the flume tank.

Photo 15. A underwater performance of grid type in the flume tank.

_68_



Photo 16. A hauling steps of cod end.
(Left : General fishing gear, Right : Grid type fishing gear)

Photo 17. Catches of the general fishing gear(Left) and grid type fishing
gear(Right).
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10mm 12.85m
Falling net : 45 * 50mm
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e
=
S &g 8| 7 s
S 18 » 22mm R B 18 » 22mm = * S
650 650 N
— %0
GR SBR$ 60 13.1m
250 * 2

GR SBR ¢ 60 2.3m / 10mm 12.85m
Falling net : 45 * 50mm

Fig. 13. A drawing of the selective fishing gear
(Upper : 1st step fishing gear, Lower : 2nd step fishing gear)
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Iron Pipe ¢70 8m

HR PP ¢ 20 2m
PVC 105mm * 4 Pcs

10mm 12.85m
HR PP ¢ 20 12.85m \1

PVC 105mm * 8 Pcs 18 * 22mm

o
(@) o
« 650 =
£
5
|&) S
S 18 * 22mm 23 18 % 35min B T g
650 6 s
S—
GR SBR ¢ 60 13.1 18 > 22mm
.Im
650 250 * 2

GR SBR® 60 2.3m / 10mm 12.85m
Falling net : 45 * 50mm

Fig. 14. A drawing of the selective fishing gear improved by a research

team.

Table 10. Species composition caught by shrimp beam trawl in Geoje sea area

Shrimps Fishes and others Total

Type
No. Weight No. Weight No. Weight

General 97,707 345,406 1,703 128,738| 99,410 474,144

Grid 36,916 152,380, 1,436 40,032| 39,018 192,412

Total 134,623 497,786| 3,139 168,770| 138,428 666,556
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Fig. 15. Species composition of shrimp beam trawl
(Upper : General fishing gear, Lower : Grid type fishing gear)
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Fig. 16. Bycatch ratio of shrimp beam trawl.
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Photo 20. Grid and Shrimps
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Fig. 18. Species composition of shrimp beam trawl with a square
mesh netting(Upper:General fishing gear, Lower:Grid type fishing gear)
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Fig. 19. Bycatch ratio of shrimp beam trawl with a square mesh netting.
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