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Size selectivity of the dome-shaped pot for whelk Buccinum
opisthoplectum in the eastern coastal waters of Korea
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Fishing experiments were carried out in the adjacent sea of Yeongil Bay, the eastern cost of Korea from
2003 to 2004 using the dome-shaped pots with different five mesh sizes (17.1, 24.8, 35.3, 39.8, and
48.3mm) in order to determine the size selectivity of pots for the whelk, Buccinum opisthoplectum. The
catch species were composed of Buccinum opisthoplectum (45.4%), Buccinum striatissimum (30.1%),
Pandalopsis japonica (9.3%), Chionoecetes opilio (8.9%), and so on. The shell height (/) of Buccinum
opisthoplectum caught in the experimental fishing pots was measured. The SELECT (Share Each Length’s
Catch Total) analysis method was applied with fishing data to obtain master selection curve. The model with
the estimated split parameter was found to fit the catch data best. The master selection curve was estimated
to be s (R)=-exp (7.833R—10.871)/[1 + exp (7.833R—10.871], where R is the ratio of shell height to mesh
size. The relative shell length for 50% retention was 1.388, and the selection range was 0.281. It means that

the pots of larger mesh size allow more whelks of small size to escape.
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Rso=—a/b, SR=(2In3)/b (6)

Table 1. Number of successful pot hauls obtained in the
fishing experiments

Relative fishing

Mesh size (mm)  Successful hauls

efficiency
17.1 241 0.1936
24.8 258 0.2072
35.3 250 0.2008
39.8 248 0.1992
48.3 248 0.1992
Total 1,245 1.0000
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Fig. 1. Shell height distributions of whelk (Buccinum
opisthoplectum) caught in the experimental pots.

Table 2. Catch number of species caught in the pot of each mesh size

Mesh size (mm)

Species Sum %
17.1 24.8 353 39.8 48.3
Buccinum striatissimum 600 680 651 549 532 3,012 30
Neptunea constricta 108 131 83 91 83 496 5
Buccinum opisthoplectum 1,103 1,123 938 803 573 4,540 45
Pandalopsis japonica 311 339 176 84 15 925 9
Chionoecetes opilio 70 144 198 230 251 893 9
Others 27 20 36 26 18 127 1
Total 2,219 2,437 2,082 1,783 1,472 9,993 100
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Fig. 2. Plots of the proportion taken in each mesh pot to the total catch and fitted curves for the two models with p-
estimated (left) and p-fixed (right).
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Table 3. Parameter estimates of the extended SELECT model
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Shell height / Mesh size

model
Parameter and MLL*!
p-estimated p-fixed

Logistic parameters of master curve

s (R)=exp (a + bR)/[1+exp (a + bR)], where R=1/m

a — 10.871 —9.507

b 7.833 6.567

Rso (mm)*? 1.388 1.448

SR (mm)** 0.281 0.335
Split parameter p for each mesh opening

17.1 mm 0.2122 0.1936

24.8 mm 0.2186 0.2072

353 mm 0.2043 0.2008

39.8 mm 0.1910 0.1992

48.3 mm 0.1738 0.1992
MLL —7019.3 —7025.7
MLL (full) —6976.1
AIC* 14050.5 14055.4
Hy : Model fitted

deviance 86.39 99.3

degree of freedom 79 83

P value 0.267 0.107
Hj : No difference between the two models

deviance 12.92

degree of freedom 4

P value 0.0117

' Maximum log-likelihood, 2 Relative shell height of 50% retention,

i Selection range defined as R;s — Rys, ™t Akaike information criterion.
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Fig. 4. Selection curves of the pots for whelks (Buccinum opisthoplectum) using the two models with p-estimated and p-

fixed.

-374 -



ot

HhE Sol of

o] 2003 7} 20043 2] 8L 1} 9 Afolof 3| ¢t
QAL o ZolA AF 2E WA B
Wi J7]= 555 (m=17.1, 24.8, 35.3, 39.8,
3mm)E AFEetsich. Alg ol ol o2 of
= Al 24S EA ArgEdils
(Buccinum opisthoplectum)2 4,5400}2] (45.4%)
0|9l a1, &9 115 (Buccinum striatissimum) 3,012
k2] (30.1%), =3 7FA &> M- (Pandalopsis
Jjaponica) 92512 (9.3%), Al (Chionoecetes
opilio) 8931}2] (8.9%), 7| €} 127u}8] (1.3%)=
LrEbsth ¥hE Sl ik AlaeEdalE
of s AlElg 24 54 SELECT 2 9& 2
goto] Bajelch AREY AR 24
H Rbty kol gk Alael = alE e W
A&l A Master curves= s (R)=exp (7.833R —
10.871)/[1+exp (7.833R — 10.871]2 =4 5 glo
W B D7)k EAEAE 43 AH Y o] Fo]
Washs Ao Lebgth e 50% At AlE
ZF3l Rsp2 1.3880]31 A1l 9] SRS 0.2810] 31
o o 7] 4 A2 R (=lm)e 2 D7) (m)
of 3t 2t ()e) WS vhebdh B A
4 ATenY By Fuel g8 2717} 25,
35,50, 60mm& F7}ghe]l wh2 Al L&Y s
0] 50%A B ZF 31 (Is0)+= ZhZ}F 34.7, 48.6, 69.4,
83.3mmE UEF UTh &5, AlaLe & iE 2
47 ol 43 e sto] Fure) BE My

Fgo 29 AR B2 gao] £ A7 A}
a5

LI [

Ab AL
£ AL TR (Fol T B
%7, RP-2013-FE-035)¢] 4| 2] o3 43 = 9]
Utk el A AR £ o] @elstoe] 74l of
Kol AAd 8 SRS o] A=Y

el ed mg el g ey d

REFERENCES

Akaike H. 1974. A new look at the statistical model
identification. IEEE Trans Autom Contr AC-19, 716
—723.

Boutson A, Mahasawasde C, Mahasawasde S,
Tunkijjanukij S and Aromoto T. 2009. Use of escape
vents to improve size and species selectivity of
collapsible pot for blue swimming crab Portunus
pelagicus in Thailand. Fish Sci 75, 25 —33.

Fujimori Y and Tokai T. 2001. Estimation of gill net
selectivity curves by maximum likelihood method.
Fish Sci 2001 67, 644 — 654.

Harada M, Tokai T, Kimura M, Hu F and Shimizu K.
2007. Size selectivity of escape holes in conger tube
traps for inshore hagfish Eptatretus burgeri and
white-spotted conger Conger myriaster in Tokyo
bay. Fish Sci 73, 477 —488.

Hong SY. 2006. Marine Invertebrates in Korean Coasts.
Academy Publishing Company, Inc., Seoul, 1 —340.

Jeong EC, Park CD, Park SW, Lee JH and Tokai T. 2000.
Size selectivity of trap for male red queen crab
Chionoecetes japonicus with the extended SELECT
model. Fish Sci 66, 494 —501.

Jirapunpipat K, Phomikong P, Yokota M and Watanabe
S. 2008. The effect of escape vents in collapsible
pots on catch and size of the mud crab Scylla. Fish
Res 94, 73 —78

Kim IO, Mituhasi T, Jo TH, Park CD and Tokai T. 2005.
Effect of tooth spacing on the contact selection and
available selection of a dredge for the equilateral
Venus clam Gomphina melanaegis. Fish Sci 71, 713
—720.

Kim IO, Jo TH, Park CD and Tokai T. 2005. Mesh
selectivity of dredge bag net for a clam, equilateral
Venus clam Gomphina melanaegis. 2005. Nippon
Suisan Gakkaishi 71, 54 —59.

Millar RB and Fryer RJ. 1999. Estimating the size-
selection curves of towed gears, traps, nets and
hooks. Rev Fish Biol Fish 9, 89 —116.

Millar RB and Walsh DJ. 1992. Analysis of trawl

selectivity studies with an application to trouser

-375 -



trawls. Fish Res 13, 205 —220.

Mituhasi T, Tokai T, Ercoli R, Garcia JC, Salvini L,
Bartozzetti J and Roth R. 2000. Estimating codend
selectivity and fish escapement from a cover net of
an insufficiently small mesh size. Fish Sci 66, 327 —
333.

Miyajima T, Yagishita N, Yamasaki A and Tokai T.
2012. Mesh selectivity of Danish seine for Japanese
sand fish Arctoscopusjaponicus. Nippon Suisan
Gakkaishi 78, 27 — 36.

Nashimoto K, Suzuki K, Takagi T, Motomatsu K and
Hiraishi T. 1995. Selectivity of traps for whelks
Neptunea arthritica. Nippon Suisan Gakkaishi 61,
525—530.

National Fisheries Research and Development Institute
(NFRDI). 2000. Commercial Molluscs from the
Freshwater and Continental Shelf in Korea. Kudeok
Print Publishing Co, Busan, Korea, 86 —87.

National Fisheries Research & Development Institute.
2008. Fishing Gear of Korea. Hangul Graphics,
Busan, Korea, 104 —130.

Okutani T. 2000. Marine Mollusks in Japan. Tokai Univ
Press, Tokyo, Japan, 488 —489.

Park CD, Jeong EC, Shin JK, An HC and Fujimori Y.
2004. Mesh selectivity of encircling gill net for
gizzard shad Konosirus punctatus in the coastal sea
of Korea. Fish Sci 70, 553 — 560.

Park CD, Park HH and Kim JN. 2011. Size selectivity of
a shrimp beam trawl for the Southern rough shrimp

Trachysalambria curvirostris with the Extended

SRS E L

SELECT Method. Kor J Fish Aquat Sci 44, 390 —
396.

Park HH, Millar RB, An HC and Kim. HY. 2007. Size
selectivity of drum-net traps for whelk (Buccinum
opisoplectum dall) in the Korean coastal waters of
the East Sea. Fish Res 86, 113 —119.

Treble RJ, Millar RB and Walker TI. 1998. Size
selectivity of lobster pots with escape-gaps :
application of SELECT method to the southern rock
lobster (Jasusedwardsii) fishery in Victoria,
Australia. Fish Res 34, 289 —305.

Uchida K, Tokai T, Hu F and Matuda K. 1998. Mesh
selectivity of net pot for white-spotted conger eel
estimated from a cover-net fishing experiment.
Nippon Suisan Gakkaishi 64, 815 —821.

Watanabe T and Yamasaki S. 2006. Size selectivity of
the red queen crab trap estimated with pocket cages.
Tech Rept Nat Res Inst Fish Eng 28, 1 —11.

Wileman DA, Ferro RST, Fonteyne R and Millar RB.
1996. Manual of methods of measuring the
selectivity of towed fishing gears. ICES Cooperative
research report 215, 1 —126.

Yamashita H, Shiode D and Tokai T. 2009. Longline
hook selectivity for red tilefish Branchiostegus
Jjaponicus in the East China Sea. Fish Sci 75, 863 —
874.

2013 10 169 =

20139 11€¥9 12 12} =4

2013¢ 119 12 42

-376 -



