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Mesh selectivity of the drum—shaped pot for starfish Asterina pectinifera
in the western coastal waters of Korea

Chang-Doo PARK’, Gun—Ho LEE'

Fisheries system engineering Division, NFRDI, Busan 619902, Korea
IAquaculture Industry Division, West Sea Fisheries Research Institute, NFRDI, Incheon 400420, Korea

Starfish, a species of Echinoderm, is widely known as a predator on benthic invertebrate. A series of fishing experiments
was carried out in the western coastal waters of Korea from September, 2011 to November, 2012, using the drum-shaped
pots of different mesh sizes (17.1, 24.8, 35.3, 39.8, and 48.3 mm) to describe the composition of the catch species and the
mesh selectivity of the pot for starfish. Some species including fish, crab, and starfish were caught in the experimental pots.
The SELECT (Share Each Length’s Catch Total) method was applied to describe the selectivity of the pot for starfish
Asterina pectinifera. The master selection curve was estimated to be s(R) = exp(10.358R-4.086) / [1+exp(10.358R-4.086)],
where R is the ratio of arm length to mesh size. The relative arm length of 50% retention was 0.395, and the selection range

was 0.212. The results should be helpful to understand the relationship between the catch size of starfish and the mesh size

of pot.
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(Kitahara, 1968; Millar and Fryer, 1999). & ¢i5Lof|A]
+= SELECT (Share Each Length's Catch Total) X212
A gsto] A3}tk 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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Charybdis Japonica), 7JTFAZEA] (Sand crab, Ovalipes
punctatus), N7} (Mantis shrimp, Oratosquilla oratoria),
Fr=2fu] (Greenling, Hexagrammos otakii), %5731
(White spotted conger, Conger myriaster), 3tU|
(Webfoot octopus, Octopus ocellatus), A (Long arm
octopus, Octopus minor), ZAwWuEi15  (Arthritic
neptune, Neptunea cumingi) 5-©]t}. 18|31 74
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(Asterias amurensis), ->WE7MA ] (Luidia quinaria),
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Fig. 1. The body weight of starfish Asterina pecinifera in relation to
its arm length. N, catch number.
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Fig. 2. Total arm length distributions of starfish Asterina pecinifera caught
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Table 1. Catch numbers of species caught in the experimental pots
Mesh size (mm)
Species Total (%)
22 355 50.1 64.7 79.1 99.6
Swimming crab Portunus trituberculatus 697 682 610 227 125 33 2,374 (15.1)
Portunid crab Charybdis Japonica 239 202 207 144 83 30 905 (5.8)
Sand crab Ovalipes punctatus 78 67 51 50 22 4 272 (1.7)
Mantis shrimp Oratosquilla oratoria 50 20 - - - - 70 0.4)
Greenling Hexagrammos otakii 37 4 1 1 - - 43 (0.3)
White spotted conger Conger myriaster 31 2 - - - - 33 0.2)
Webfoot octopus Octopus ocellatus 19 3 - 1 - - 23 0.1)
Long arm octopus Octopus minor 3 - - - - - 3 (0.0)
Arthritic neptune Neptunea cumingi 11 14 15 4 6 1 51 (0.3)
Others 6 2 2 - - - 11 (0.1)
Asterina pecinifera 1,954 1,704 1,426 1,800 1,684 1,533 10,101 (64.2)
Asterias amurensis 506 440 270 220 189 165 1,790 (11.4)
Luidia quinaria 26 4 6 5 2 2 45 0.3)
Distolasterias nipon 2 3 2 - - 3 10 0.1)
Sum 3,659 3,147 2,590 2,453 2,111 1,771 15,731 (100)
360 360
gan e oo | g e
2 180 | 2 180 |
S o120 | S o120 |
gl oy |11 e a1
0 w1 e 0 \._.\I—Iﬂ\ ! L
22 30 38 46 54 62 70 78 386 22 30 38 46 54 62 70 78 86
360 360
5 300 - N=1704 mesh size 5 300 | N=1684 mesh size
£ 240 | 35.5 mm 2 240 79.1 mm
2 180 2 180 |
S o120 | EREIN]
O 60 | © 60t
o L ‘l_l‘l_l‘ ﬂrh o L HI_IH Hrh
22 30 38 46 54 62 70 78 86 22 30 38 46 54 62 70 78 86
360 360
5 300 N = 1426 mesh size 5 300 , N =1533 mesh size
g 240 | 50.1 mm 2 240 | 99.6 mm
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§ 120 | H H § 1;(; -
68 [ |—||_| ‘ [ e oL ‘.—.‘l_lﬂ [,

in the experimental fishing gears. N, catch number.
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o= Uehgth. olg 2o Ak Fure] 8 m17]7)
Frkska wasbaele] 43 A1) ojFlo] gk
AL ofulai},

ol thgk A5+t Lobsterd] 35 Al Avs W

AR} Em 2R RS 2 A7 S B9 ol E 2
5= dAS LERHATE (Miller and Addison, 1995).
R R
F& vk (Miller and Addison, 1995; Fogarty and
Borden, 1980). 0]} 7o SHARS. thak Aol AlZF 5
off o5k FeFom AZbEL: wiebA AlZto] wragt i

H OE
o o ok
o FI{‘

o2l

A7F T HES Faste] 4 g 4 e
2y AAe] el gt Jlojo Havhakel ) A4
o= AJzto] glom & u|z|o] Wajo| ula} EHF &0
Soj7jal, Alzto] U W F7]9F A =] Ao
O] ZJhAlel ¥ /4] (Nashimoto et al., 1995)°] 2J5}o] A
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Table 2. Parameter estimates of the SELECT model
Parameter model
and MLL"! pestimated p-fixed
Logistic parameters of master curve
s(R)=exp(a+bR)/[1+exp(a+bR)], where R=l/m
a -4.086 -5.193
b 10.358 14.002
Rsp (mm)"~? 0.395 0.371
SR (mm)~ 0212 0.157
Split parameter p for each mesh size
22.0 mm 0.182 0.167
35.5 mm 0.159 0.167
50.1 mm 0.133 0.167
64.7 mm 0.173 0.167
79.1 mm 0.171 0.167
99.6 mm 0.182 0.167
MLL -17939.5 -17986.0
AIC* 35892.9 35976.1
*1, Maximum log-likelihood.
*2, Relative arm length of 50% retention
*3, Selection range defined as Rys — Rys.
*4, Akaike information criterion
B Aol WALt 22ke] W F7]9)
Wt 293 S-S Y w29 2Ho] Al
oha 7P wle] dfete] W ey e S
ol Mdll FofA ol Kol K} A RS HESH
9J8lo] AIC ZhS Has9Ict (Table 2). Welo] Aghe
HlaLof A= AIC o] = % o] B} Aget o
BpEch webd] B Aol 29 BES R
o] mh xefx] /ﬂ]|~ skt Y ar)d
whlele] 29 SES FYF wde] Az

Logistic 3+4=2] ulefu]el= a=4.086, b=10.358°]3L
50%/ e A o] (Hy))= 0.3955 LERSIch

-391-



A - oS
0.4 - 0.4
q ¢ p-estimated 0 o *  p-fixed
9] 2 L
'g 03 -V mm g 0.3 22.0 mm
(<% o - S
202 w 202 f s s
g ¢ Observe; . . _? ¢ Observed| * .
g 0.1 | —=— Expecte S 0.1 | Expected
0 0
0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80
0.4 0.4
g & Observed 155 g « Observed
= - D mm = -
il 03 —a— Expected 5 0.3 —e— Expected 35.5 mm
=3 e =5 *
£02 1 w g02 7 ' 5“‘%"-’-0—;
(=5 o
< <
So1f . S0l .
O ©)
0 L L 0
0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80
0.4 0.4
= Ob 4 g + Observed
=} * = -
£03 1 SCrve 50.1 mm £ 0.3 —s— Expected 50.1 mm
g —a— Expected =
802 B * 502 I Qt}e’EEEE
< - vee
gO,l i Mﬁg—g_ﬁ Sou | ce oo
O O
0 0
0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80
0.4 0.4
=] =
€03 | * Observed 64.7 mm 203 * Observed 64.7 mm
) . 8 —=— Expected .
30,2 3 Expected ;_Q—Q—H_‘ tag 2, % 02 B/;‘E-E—l—l—o—a‘—g—n_g_g
= . = .
201 £ 01
Q ©)
0 . 0
0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80
0.4 0.4
5 79.1 mm g
'g 03 | & Observed ’ 'g 03 | * Observed 79.1 mm
§"0.2 | | —=— Expected . g 02 | Expected
= W & W
= =
201 H g o1 F .
©) Q
0 0
0.4 0.4
Sos | 99.6 mm Eos L 99.6 mm
i o Observed T * Observed
§0.2 L | —=— Expected g 0.2 | | —=— Expected .
. 1=
Soa | W Sor | W
< = V-
O @)
0 4 0 i L L e L L L L L L L L L
0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80
Arm length (mm) Arm length (mm)

Fig. 3. Proportion of starfish Asterina pecinifera caught by each mesh-size pot to the total catch and the estimated curves. p,
split parameter.
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Fig. 4. Estimated master selection curves of the experimental pots for
starfish Asterina pecinifera.
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Fig. 5. Selection curves of each mesh-size pot for starfish Asterina
pecinifera estimated from the master curves of the two models.
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