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Size selectivity of a dome-shaped pot for Morotoge shrimp

Pandalopsis japonica in the eastern coastal waters of Korea

Chang-Doo PARK', Sam—Kwang CHO, Jae-Hyun BAE', Hyun-Young Kiv’, and Bong-Jin CHA
Fisheries System Engineering Division, NFRDI, Busan 619902, Korea

'Aquaculture Industry Division, East Sea Fisheries Research Institute, NFRDI, Gangwon—do 210-861, Korea
’Research & Development Planning Division, NFRDI, Busan 619-902, Korea

Morotoge shrimp Pandalopsis japonica is caught by pot and others in the eastern coastal waters of Korea. Comparative
fishing experiments were carried out in the eastern coast of Korea, using the dome-shaped pots with different five mesh sizes
(17.1, 24.8, 35.3, 39.8, and 48.3 mm) in order to estimate the mesh selectivity of the pot for the morotoge shrimp,
Pandalopsis japonica. The SELECT (Share Each Length’s Catch Total) analysis method was applied to the catch data. The
master selection curve of the pot for the shrimp was estimated to be s(R) = exp(15.770R-10.573)/[1+exp(15.770R-10.753)],
where R is the ratio of carapace length to mesh size. From the selection curves, the carapace lengths of 50% retention were
11.6, 17.0, 23.9, and 34.1 mm for 17, 25, 35, and 50 mm mesh-size pot, respectively. It means that the pots of larger mesh

size allow more shrimp of small size to escape.

Keywords: shrimp, selectivity, Pandalopsis japonica, pot, SELECT
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Nishiuchi, 2003; Jeong et al., 2000; Park et al., 2013,
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(carapace length) Al 1;(j=1,2,3,...,n) Q] =G 7H]
FoAST] ofBlEls W Auy AL ofgo] 44
o2 35}

s(R;)=expla+bR;)/[1+explatbR;)] (1)
0:17]A1 RZJ\_ HVH Z:l]—xo]‘(lj/mi) o 5( lj)’L‘f U]—%

27)of) w2 diakEe] ofg] BES Uehir). 4:4]2)

A~
T
9} b= Y AENA] 314 0] HEE AR olafu

o
Q

i)

eneo] g A
A 2341 F=Aofl+= SELECT (Share Each Length's Catch
Total) @S #8313t (Millar and Walsh, 1992 ;

Fujimori and Tokai, 2001 ; Park et al., 2004 ; Wileman
et al., 1996 ; Yamashita et al., 2009 ; Park et al., 2011,
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Table 1. Number of pots hauled in the fishing experiments

Mesh size (mm) Haul pots  Relative fishing efficiency
17.1 210 0.193
24.8 224 0.206
353 222 0.204
39.8 216 0.199
48.3 214 0.197
Total 1,086 1.000
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Table 2. Catch numbers of species caught in the pot of each mesh size

Mesh size of pot (mm)

Species
17.1 248 353 398 483

Buccinum striatissimum 477 545 502 522 354

Neptunea constricta 34 38 32 23 29
Buccinum opisthoplectum 614 650 601 514 401
Pandalopsis japonica 475 549 282 132 19
Chionoecetes opilio 25 51 59 66 90
Pandalus hypsinotus 1 1 1 - -
Neptunea frater 25 18 34 27 16
octopus 2 2 - 1 1
Others 1 0 0 0 0
Total 1,654 1,854 1,511 1,285 910
60
01 W= 0.0014cL2° L
40 [ R*=0.6787 N=375 %

20

Body weight (g)
o
S

10.0 15.0 20.0 25.0 30.0 35.0
Carapace length (mm)

Fig. 1. Relationship between carapace length and body weight of
Morotoge shrimp, Pandalopsis japonica. N, catch number.
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Fig. 2. Carapace length distributions of Morotoge shrimp, Pandalopsis
Jjaponica caught in the experimental pots.
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Fig. 3. Plots of the proportion taken in each mesh pot to the total catch of Morotoge shrimp (Pandalopsis japonica) and fitted curves
for the two models with p—estimated (left) and p—fixed (right). p, split parameter.
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Table 3. Estimates of master selection curves and split parameters using
the extended SELECT model

. model
Parameter and MLL"

p-estimated  p—fixed

Logistic parameters of master curve
s(R)=exp(atbR)/[1+exp(a+bR)], where

R=l/m
a -10.753 -12.413
b 15.770 18.978
Rso (mm)™ 0.682 0.654
SR (mm)~ 0.139 0.116
Split parameter p for each mesh size
17.1 mm 0.169 0.193
24.8 mm 0.223 0.206
353 mm 0.281 0.204
39.8 mm 0.229 0.199
48.3 mm 0.098 0.197
MLL -1789.3 -1806.2
MLL (full model) -1743.4
AIC* 3590.5 36163
Ho : model fit
model deviance 91.74 125.57
degree of freedom 81 85
P value 0.195 0.003

*1, Maximum log-likelihood

*2, Relative carapace length of 50% retention

*3, Selection range defined as R;s (relative carapace length of 75%
retention) — Rps (relative carapace length of 25% retention)

*4, Akaike's information criterion
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TG S0% A E (1) W= A717F 17, 25,
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Fig. 4. Estimated master selection curves of the dome—shaped pots for
Morotoge shrimp.
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Fig. 5. Selection curves of the pots for Morotoge shrimp using the two
models with p—estimated and p—fixed.
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