J. Kor. Soc. Fish. Tech., 46 (4), 292 —-301, 2010 a Fl S HERIE S
DOI:10.3796/KSFT.2010.46.4.292 TECHNOLOGY

www.fishtech.or.kr

Fishing power estimation of biodegradable traps in the East Sea
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Development Institute, Gangneung 210-861, Korea
'Fisheries System Engineering Division, National Fisheries Research & Development Institute,
Busan 619-902, Korea

For an effective management of fisheries resources, it is very important that to make clean inhabitation
environment and to preserve fisheries resources. The material which is mainly used as fishing gear in
modern times, is polyethylene, polypropylene, polyamide, etc., chemical fiber. And lost fishing gears which
are make of these, occur ghost fishing and ocean pollution. To solve these problem, we development
biodegradable fishing trap using the polybutylene succinate (PBS). Developed traps are for red snow crab
(Chionoecetes japonicus) and shrimp, major traps in the East Sea, and we carried out fishing research using
two kind traps in the coastal sea of Ayajin-port (Goseong) to analysis fishing efficiency of PE trap and PBS
trap. As a result for fishing experiment (year 2005 —2006) of red snow crab trap, two kind traps were almost
the same in catches and length composition. During a experiment, parts of meshes, used for over 1 year,
were cut by biodegradation. As a result for fishing experiment (year 2007) of shrimp trap, northern shrimp
(Pandalus eous), coonstripe shrimp (Pandalus hypsinotus) and morotoge shrimp (Pandalopsis japonica)
were catched, and the almost is northern shrimp. Two kind traps were almost the same in catches and length
composition. In accordance with these result, it is recommended that the developed traps are have to
commercialized because the fishing powers of PE traps and PBS traps were same. But biodegradation speed

is have to controled in consideration of ocean microorganism volume and traps life.
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Revill and Dunlin, 2003; Park et al., 2007a; Park et
al., 2007b). =3t Bito] fAE of = A7
A P se FAStER FEoldS A
A A PJAHL S 373}l Q) (Tschernij and
Larsson, 2003; Ayaz et al., 2006; Brown and
Macfadyen, 2007). o] 2|t £A| & s} 4 ¢l
n| A Eof ofsto] A Hof = el AW
Z PE<] Polybutylene succinate (PBS)2 ©]-8-3}
of AEAE NEsHA Hlom HEHE 1=
A o] &3 A, T o -8 L& o] A ZE o
wel A7 oheFekAl R E I gLt (Park et
al., 2007a; Park et al., 2007b; Park and Bae, 2008;
Park et al., 2009; Park et. al., 2010a). T 3F, A E-3]|
4 o} 7-0] sFelshe] Bo] soratg Al o) B
Aol A AR A ol o) ALgol w2 AA A 7}
z]of ot A= o]F o] x| a1 Qt} (Park et al.,
2010b).
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Fig. 1. The standard of red snow crab trap in the East
Sea.
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Fig. 2. The standard of shrimp trap in the East Sea.
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Table 1. Detail specification of experimental traps

S E - U uE

Target fish Item Current traps Biodegradable traps

Size of trap 1,200 X 700 X 650mm <
Material of net PE PBS

Red snow crab Size of net Td240 72ply Td1000 18ply
Mesh size of net 120mm -
Color of net Green White
Size of trap 740 X 440mm -
Material of net PE PBS

Shrimp Size of net Td210 21ply Td1000 6ply

Mesh size of net 35mm <~
Color of net Black Translucent white
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Table 2. Experimental period and fishing area of red snow crab

Trial Date Submerged time Fishing area
number (day) Beginning point Ending point
1 2005.5.10—6.1 22 N38°32.90" E128°42.50’ N38°31.50" E128°42.30'
2 2005.5.10—6.2 23 N38°29.50" E128°43.50" N38°38.50" E128°43.60’
3 2005.6.1—10.7 128 N38°33.00" E128°43.00 N38°31.65" E128°42.80’
4 2005.6.2—10.8 128 N38°28.50" E128°43.70’ N38°29.50" E128°43.50"
5 2005.10.7—10.28 21 N38°33.20" E128°43.20" N38°32.30" E128°41.70'
6 2005.10.8 —10.29 21 N38°28.20" E128°43.20" N38°39.20" E128°43.70’
7 2006.6.6 —6.16 10 N38°33.20" E128°43.20’ N38°32.30" E128°41.70’
8 2006.8.30—9.14 15 N38°28.20" E128°43.20" N38°39.20" E128°43.70’
9 2006.9.14—9.27 13 N38°32.90" E128°42.50’ N38°31.50" E128°42.30’
10 2006.10.19—11.04 15 N38°29.50" E128°43.50" N38°38.50" E128°43.60'

Table 3. Experimental period and fishing area of shrimp

Trial Date Submerged time Fishing area
number (day) Beginning point Ending point

1 2007.4.18 —4.20 2 N38°20.21" E128°34.40' N38°20.09" E128°34.30’

2 2007.4.21—4.23 2 N38°20.50" E128°34.36' N38°20.45' E128°34.60'

3 2007.4.25-4.27 2 N38°20.60" E128°35.10 N38°20.42" E128°35.50’

4 2007.4.28 —4.30 2 N38°20.15" E128°34.45' N38°19.90" E128°34.95'

5 2007.5.1—5.3 2 N38°20.25" E128°34.85' N38°19.85" E128°35.31'

6 2007.5.6—5.8 2 N38°20.05" E128°34.80’ N38°20.02" E128°35.30’

7 2007.5.9—-5.11 2 N38°20.50" E128°34.36' N38°20.45" E128°34.60’

8 2007.5.13—5.15 2 N38°20.15" E128°34.45' N38°19.90' E128°34.95'
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Table 4. Catch comparison of red snow crab

CEER

S E - U uE

Trial Current trap Biodegradable trap
Sexuality
number Catch number Weight (g) Catch number Weight (g)
1 Male 305 71,436 322 72,874
Female 19 2,310 16 2,044
) Male 281 47,262 251 45,051
Female 130 16,300 178 21,428
3 Male 176 41,709 218 52,170
Female 0 0 0 0
4 Male 218 48,640 214 47,768
Female 6 744 4 595
5 Male 143 41,269 146 41,752
Female 13 1,345 8 1,042
6 Male 205 41,989 206 43,749
Female 38 3,915 39 4,355
Subtotal Male 1,328 292,305 1,357 303,364
Y Female 206 24,614 245 29,464
7 Male 208 63,396 226 59,520
8 Male 488 113,110 511 118,080
9 Male 406 77,968 431 75,878
10 Male 226 54,577 238 53,670
Subtotal Male 1,328 309,051 1,406 307,148
Total Male 2,656 601,356 2,763 610,512
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Table 5. Catch comparison of red snow crab (male, Max. CL > 90mm)

Trial Current trap Biodegradable trap
number Catch number Weight (g) Catch number Weight (g)
1 215 56,892 197 52,935
2 60 14,354 81 18,797
3 119 31,447 147 39,298
4 116 31,652 111 30,599
5 106 34,867 105 34,283
6 73 19,517 80 21,539
Subtotal 689 188,729 721 197,451
7 132 51,786 104 37,666
8 272 75,000 255 72,930
9 282 60,283 239 50,130
10 136 40,130 119 34,890
Subtotal 822 227,199 717 195,616
Total 1,511 415,928 1,438 393,067
~ 12 —
PE, Male PE, Female
r Catch number : 2,656 10 Catch number : 206

Average length : 93.06

N W A

—_

Frequency (%)

PBS, Male
Catch number : 2,763
Average length : 92.07

N W A L N O

50 60 70 80 90 100

110 120

130 140

Average length : 71.50

127
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10 1 Catch number : 245
8 Average length : 71.19
6
4
2
0
150 50 60 70 80 90 100

Max. carapace length (mm)

Fig. 3. Distribution of frequency by max. carapace length.

| Aol A= Z+7F 8221k, 227,199g (B <

276.40g)1+ 7171fe], 195,616g (H+ 272.83g) 0

2 A& FdelA 2E AA vE A A A
Al e ool AA vt ¢Ql

o] = ¢ir}.

2 AdollA 71&E &

olg® Fotirel A4 BEE Fig 30| Lhehy

Hap Yo STl A

Aok =AY Mg Fxs AR 5
off Al 2717} vl A £ 100 —105mm #F->T 7
7h 25 A& o] UEhul fAIRE A A A o
= o] FARRE FHE UEtY o] F T o) o] g
7| Aol Sl Ae® YEgten &
oA oglE F2A o B A=
HES|A ZH o] Aol 92.07mm=E oF Imm A =

-297 -



CuPlE S R

L

1AL 4

o
PK
o+

REL
bol ol 2l 7ol o}, whetA] 20069

3

o o]
A B

E
i

29

2 A7 =7 o

oA 2 FZHWA A

=
)

3] X
=

71.50mm,

Aol 7zt

71.19mm=E 2}o]7} A 2]

237}

7] el ol gt

£ Ao vhebith HoiHA 63— 64mm Aol
o4 ExApol 7 27 vhehit 2

Jeong (2000)

(o]
—

o @ol = Lhebd Hhet o], B 120mmo]

wroj o] o3 7] 7

o

wjr

o}

<A A (5,4190F
A5 (BW)S| #AE

=]
e

s

|

3
29l 44 (CL)ell o

ANA = A

3419

bof. 22t R of

3
i

A2 ofol

Fig. 40 EFUI§lch. ¥4 412 ofel e} 2ol

s22) 0 ehy 9.

~ B
o _ZT-
< 4

™o
o -
B ﬂa

mowp
ﬁ.A O_E

BW=0.0011CL*”, R*=0.77

ﬂo
ﬂo

" 20059 A FolA 7]E SEET

o

el

o] kel oL} 2006 A

Earo] o8]

4

Mo

!

L

jeN
=

ol

o) Al

2E et A

%
off H A= o]

of A8 S 20054 5

!

il
4r

T

Ko
<

N

].
shA e Aol AR LY AR

7hA] oF 18714

k3]
=

o

3

=7} o

+

NS

9

]

wl

ok

alo] 1

ol <]

NOH P E T
= al B ook Uo o] —
wmoME T B o
o N O T T U
oF T T BT T 4
=7 % <X WF g
T P A T
I#_OW‘_H_..oH;A;]Oﬂ.m_.AOTE
! —
do M T . o)) T 3%
G L I iy
o_aﬁtioéﬂﬁldl
gy % oy W B -
N M@ P R e
n_moEE._oﬂlQLammﬁ
ol == oo W T AT
o oy N T T oo
o = A s — up
= o R AN T
&
..“ o
&
%
— (=)
SR =
SS
i
> &
L L L (=)
(=2 (=3 [ =3 (=) o 05
(=] (=] (= (=] (=
m 2] =) < N

(8) 1ySrom Apog

of
—_

Carapace length (m)

I

oz 7

.

S
=

g 7312 A"l e T 2=

Fig. 4. Relation of carapace length and body weight

(male).

-298 -



Table 6. Catch comparison of shrimp

2
ji]
ox.
ol
o
N

Trial

Current trap

Biodegradable trap

Spieces

number Catch number Weight (g) Catch number Weight (g)

A 189 2,026 198 1,981

1 B 14 70 25 122

C 35 491 28 366

) A 220 2,216 210 2,020

B 10 54 1 7

3 A 269 3,045 305 3,255

B 0 0 1 4

4 A 140 1,452 113 1,104

B 22 118 12 73

A 205 2,036 183 1,722

5 B 8 37 13 73

C 2 24 0 0

A 283 2,704 296 2,872

6 B 16 108 4 27

C 2 19 0 0

7 A 114 1,214 128 1,431

B 5 35 3 16

3 A 278 2,993 259 2,543

B 1 8 3 17

A 1,698 17,686 1,692 16,928

Total B 76 430 62 339

C 39 534 28 366

* A: Northern shrimp B: Coonstripe shrimp C: Morotoge shrimp
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Fig. 5. Frequency distribution of northern shrimp by
carapace length.

30,
y=0.0008x>"
257 Re=0.89

20

15+

10

Body weight (g)

18 21 24 27 30 33 36

Carapace length (m)

Fig. 6. Relation of carapace length and body weight of
northern shrimp.
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