3. Kor. Soc. Fish. Tech., 43(1), 28 — 37, 2007 FISHERIES
@ TECHNOLOGY

www fishtech.or.kr

Catching efficiency and development of the biodegradable
monofilament gill net for snow crab, Chionoecetes opilio

Seong-Wook PArk*, Chang-Doo PARk', Jae-Hyun BAE and Ji-Hyun Lim

Fisheries Engineering Team, National Fisheries Research &
Development Institute, Busan 619-902, Korea
\Fisheries Resources Team, West Sea Fisheries Research Institute,
NFRDI, Incheon 400-420, Korea

In order to develop the biodegradable monofilament gill net for the protection of marine ecosystem and
reduction of ghost fishing, enpol monofilament gill net was made for Chionoecetes opilio using
polybutylene succinate as a biodegradable chip. Catching efficiency on 2 type monofilament gill net, PA and
Enpol, were carried out using 2 commercial fishing boats around the fishing ground of Wang-dol rock from
January 2004 to May 2006. Enpol monofilament gill net spun polybutylene succinate as a biodegradable
chip was appeared high practicality for Chionoecetes opilio gill net. Target fishing ratio were 98% and
98.3% for the PA and enpol monfilament gill net, respectively. In addition, CPUE ratio of female and
male(CL < 90mm) to Chionoecetes opilio caught in the enpol gill net were 25.3 —40.3%, 14.0 —22.1% less
than PA gill net, respectively. However, CPUE ratio of male(CL > 90mm) to Chionoecetes opilio caught in
the enpol gill net were 2.5-11.3% more than PA gill net. There was no difference in CPUE of female and

male to Chionoecetes opilio caught using 2 gill nets as a result of the significance level of 5% by T-test.
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Fig. 1. Schematic representation of a enpol spinning unit.

(a) pump drive (b) spin pump (c) polymer melt
(d) spinning head  (e) electric heater  (f) quench duct
(g) quench air (h) filament (i) spinning duct

(j) take-up unit
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Table 1. Technical features and design characteristics of two different gill nets used in this study

[tem Enpol gill net PA gill net

Head rope

Material/ thickness PP ¢7.0x2 PP ¢7.0x2

Length(m) 90 90
Lead rope

Materials/ thickness PP ¢5.0x2 PP ¢5.0%x2

Length(m) 100 100
Float

Number Non Non
Sinker

Material/weight(g) Lead/ 37.5 Lead/ 37.5

Number 257 257
Net

Material Enpol monofilament PA monofilament

Mesh size(mm)

Diameter of bar(mm)
Number of horizontal mesh
Number of vertical mesh
Horizontal hanging ratio(%)

240 240
0.405 0.405
1,250 1,250

16 16
30 30
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Table 2. Species composition, number and weight of fish per net caught by two different gill nets with the two fishing
boats in the fishing ground of Wang — dol rock from January 2004 to May 2006

A fishing boat B fishing boat Mean
Fishing gears No.of Weight SN No of  Weight ¥ No.of Weight XD
fish @ ratio fish @ ratio fish (@ ratio
(%) (%) )
PA monofilament gill nets
Target species
Chionoecetes opilio 35.9 6,978 97.1 32.1 6,370 99.0 34.0 6,674 98.0
By-catch species
Chionoecetes japonicus 0.1 16 0.2 0.1 17 0.3 0.1 16 0.2
Gadus macrocephalus - - - - - - - - -
Dasycottus japonicus 0.1 69 1.0 0.03 20 0.3 0.1 45 0.7
Liparis tanakai - - - 0.01 21 0.3 0.0 10 0.2
Buccinum tenuissimum 0.1 14 02 0.01 1 0.0 0.1 7 0.1
Neptunea intersculpta constricta 0.5 113 L5 0.1 8 0.1 0.3 61 0.9
Total 36.7 7,190 100 324 6,437 100 34.6 6,813 100
Enpol monofilament gill nets
Target species
Chionoecetes opilio 303 6,095 97.4 255 5,511 99.3 27.9 5,803 98.3
By-catch species
Chionoecetes japonicus 0.03 7 0.1 0.1 6 0.1 0.1 7 0.1
Gadus macrocephalus - - - 0.01 1 0.1 0.0 1 0.0
Dasycottus japonicus 0.1 47 0.8 0.02 12 0.2 0.1 29 0.5
Liparis tanakai 0.01 15 0.2 - - 0.0 7 0.1
Buccinum tenuissimum 0.1 10 0.2 - - - 0.1 5 0.1
Neptunea intersculpta constricta 0.3 82 13 0.1 19 0.3 0.2 50 0.9
Total 30.8 6,256 100 25.7 5,549 100 28.4 5,902 100
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Table 3. Catching ratio of female and male Chionoecetes
opilio(carapace length; 90mm » CL { 90mm) caught by
two different gill nets with the two fishing boats in the
fishing ground of Wang ~ dol rock from January 2004 to
May 2006

(unit : %)
‘ A fishing B fishing Mean
Sex and size boat boat
PA Enpol PA Enpol PA Enpol
Female 26.8 229 251 174 260 20.2
Male(CL {90mm) 41.7 37.1 344 344 380 357
Male(CL ) 90mm) 31.5 400 405 482 36.0 44.1
Total 100 100 100 100 100 100
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Table 4. The number and weight of female and male Chionoecetes opilio(carapace length; CL { 90mm) per net caught by
two different gill nets with the two fishing boats in the fishing ground of Wang — dol rock from January 2004 to June

2006
A fishing boat B fishing boat
Date Female Male(CL ¢ 90mm) Female Male(CL < 90mm)
of No. of individual No. of individual No. of individual No. of individual
fishing (weight, g) (weight, g) (weight, g) (weight, g)
PA Enpol PA Enpol PA Enpol PA Enpol
2004
Jan. 20.4 9.0 7.1 5.8 8.5 33 8.5 4.1
(3,599.9)  (1,659.3)  (1,310.5)  (1,139.8)  (1,558.9) (639.8) (1,608.6) (795.5)
Feb. 5.0 33 11.6 9.0 12.9 4.9 7.8 5.4
(811.5) (544.6) (2,357.1)  (1846.9)  (1,928.8) (715.6) (1,154.4) (821.9)
Mar. 13.2 14.3 12.3 93 18.3 14.0 12.3 11.8
(2,3103)  (2,565.6)  (1,981.1)  (1,602.6)  (2,700.5)  (2,062.9)  (2,189.3)  (2,193.2)
Apr. 1.9 0.6 13.6 105 23 23 9.8 7.6
(244.0) (65.2) (2,1955)  (1,7584)  (310.7) (308) (1391.8)  (1,156.4)
2005
Jan. 7.6 4.4 20.3 184 15.6 6.4 16.6 13.9
(1,192.9) (739.3) (2,9734)  (2,988.7)  (2,179.6)  (1,108.0)  (2,197.5)  (2.844.1)
Mar. 41.0 33.0 18.9 10.6 1.8 1.1 10.7 9.7
(6,525.1)  (5437.7)  (3,1532)  (1,734.9) (313.4) (208.6) (1,610.7)  (1,103.0)
2006
Jan. 7.5 5.3 10.9 5.6 16.7 12.1 19.2 16.4
(13952)  (1,009.6)  (2,202.6)  (1,148.7)  (2,857.3)  (2,188.7)  (3,5833)  (3,157.1)
Feb. 17.1 13.7 18.5 19.7 1.0 0.2 18.8 16.2
(2,7623)  (2,245.0)  (2,7183)  (3,010.9) (125.8) (22.4) (3,034.6)  (2,716.4)
Mar. 7.1 3.6 11.7 6.7 26.4 139 11.9 5.7
(1,276.4) (661.2) (1L926.1)  (1,178.9)  (4,746.2)  (2,531.3)  (2,015.5) (993.5)
Apr. 1.3 0.8 299 20.3 1.6 2.2 13.6 16.4
(192.3) (131.2) (4,999.0)  (3,326.2) (249.6) (401) (2,080.8)  (2,612.8)
May 0.9 1.3 36.8 30.5 1.8 0.7 18.6 12.6
(139.4) (206.6) (5,965.9)  (5,035.9) (311.7) (124.6) (2,7792)  (1,941.1)
Mean 112 8.1 17.4 133 9.7 56 13.4 10.9
(1,859.0)  (1,387.8)  (2,8893)  (2,252.0)  (1,57L.1) (937.4) (2,149.6)  (1,848.6)
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Table 5. Number and weight of male Chionoecetes opilio(carapace length; CL ) 90mm) per net caught by two different
gill nets with the two fishing boats in the fishing ground of Wang — dol rock from January 2004 to June 2006

Date A fishing boat B fishing boat
of No. of individual Weight(g) No. of individual Weight(g)
fishing PA Enpol PA Enpol PA Enpol PA Enpol
2004
Jan. 6.5 7.5 2,075.0 2,522.5 7.5 8.0 2,577.5 2,792.5
Feb. 8.9 9.5 2,515.9 2,959.5 10.5 7.6 3,433.5 2,268.1
Mar. 2.5 35 759.3 1,039.3 11.9 11.1 5,008.5 4,398.5
Apr. 4.8 4.7 1,725.1 1,634.7 1.9 2.0 755.8 828.0
2005
Jan. 6.7 6.4 2,014.8 1,912.9 5.0 4.7 1,505.5 1,509.9
Mar. 3.5 6.2 978.7 1,772.0 16.2 16.6 5,586.9 5,866.8
2006
Jan. 26.4 25.8 8,498.6 8,458.5 13.3 15.0 4,407.2 5,384.2
Feb. 44 4.1 1,419.0 1,276.9 4.0 6.8 1,329.2 2,000.4
Mar. 2.0 1.6 577.1 487.6 1.7 2.1 520.8 673.7
Apr. 4.6 7.6 1,425.1 24614 45 5.4 1,402.5 1,6717.5
May 6.2 6.6 1,996.3 2,176.3 4.0 33 1,299.2 1,112.7
Mean 7.0 7.6 2,180.4 2,427.4 7.3 7.5 2,529.7 2,592.0

Table 6. F — values of T — test for Chionoecetes opilio per net caught by PA(A) and Enpol(B) gill nets in this study

Item A boat B boat Item A boat B boat
Aa versus Ba 0.671 1.346 Ad versus Bd 1.143 0.859
Ab versus Bb 0.631 1.207 Ae versus Be 0.227 0.133
Ac versus Bc 1.144 1.341 Af versus Bf 0.269 0.197

Aa and Ba : number of female in each net, Ab and Bb : catch of female in each net, Ac and Bc : number of male(CL { 90mm) in
each net, Ad and Bd : catch of male(CL < 90mm) in each net, Ae and Be : number of male(CL > 90mm) in each net, Af and Bf :

catch of male(CL ) 90mm) in each net.
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Fig. 2. Carapace length composition of male Chionoecetes opilio caught by two different gill nets with the two

fishing boats in this study.
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Fig. 3. Photograph of Chionoecetes opilio entangled lost gill nets.
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