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Estimation of selectivity curve of Danish seine for Japanese sandfish Arctoscopus japonicus off Tottori Prefecture

Ayaka Kusumoto", Yasuzumi FummMort”, Ryoji KuraNAGA? and Tsuyoshi SHIMURA?

Abstract

Bycatch of immature Japanese sandfish Arctoscopus japonicas in Danish seine fishery is an issue in Tottori Prefecture.  To
manage the size of fish caught, mesh selectivity should be understood. This study aims to estimate a master curve of selectivity
and to evaluate an adequate codend mesh size of Danish seine in this area. The sea experiment was conducted using three mesh
sizes (43.0, 34.2, 30.0 mm) for codend with cover net under the same condition of the commercial fishery. The estimated mas-
ter curves are compared in total of four ways which consist of two kinds of data sets (Whole set and AIC min) and two kinds of
estimation methods (Separate and Simultaneous). From this result, it was concluded that the 43.0 mm mesh size was the most
effective to decreasing the catch of immature sandfish preventing a decrease in the amount of mature fish.
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Location of the sea experiment.

Fig. 1.
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Table 1. Number of fish caught, Japanese sandfish which were sub-sampled from codend and cover net.

Mesh size 43.0 342 30.0
(mm)

Haul no. 1 2 3 4 5 6 7 8 9
Codend
Number of fish 201 395 379 213 330 76 384 446 397 165
Sampling fraction 1.00 0.08 0.11 0.31 0.10 1.00 0.49 0.11 0.13 1.00
Cover net
Number of fish 210 629 565 90 556 50 33 156 95 16
Sampling fraction 1.00 0.09 0.07 1.00 0.09 1.00 1.00 1.00 1.00 1.00
Total numbers 411 1,024 944 303 886 126 417 602 492 181
Sampling ratio 1.00 0.87 1.62 0.31 1.14 1.00 0.49 0.11 0.13 1.00
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Fig. 2. Body length compositions of Japanese sandfish caught in
the codend and cover net.
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Table 2. Estimated parameters, standerd error (SE) and AIC values of selectivity curves in each haul.

Meshsize ~ Haul  Sampling 4 b Lo SR. AIC
(mm) no. ratio SE SE (mm) SE (mm) SE
43.0 1.00 0.07  4.01E-05 —11.76  0.007 163.21 0.012 30.49 0.017 358.87
1 0.87 0.17 9.70E-05 —20.90 0.012 124.06 0.004 13.04 0.008 993.94
2 1.62 0.12 7.74E-05 —16.25 0.010 131.02 0.006 17.72 0.011 1,006.38
342 3 0.31 0.16 1.52E-04 —20.33 0.020 125.18 0.014 13.53 0.013 108.99
4 1.14 0.10 738E-05 —13.10 0.009 130.07 0.007 21.81 0.016 989.21
5 1.00 0.10 1.67E-04 —11.90 0.021 124.24 0.019 22.95 0.040 133.74
6 0.49 0.22 290E-04 —22.37 0.032 100.14 0.017 9.83 0.013 130.74
7 0.11 0.27 2.13E-04 —27.23 0.024 101.20 0.010 8.17 0.006 272.42
30.0 8 0.13 0.18 1.59E-04 —17.56 0.018 97.42 0.017 12.19 0.011 275.52
9 1.00 0.16 332E-04 —17.02 0.039 109.23 0.026 14.10 0.030 72.75
1 o Table 3. Estimated /s, and Iy, values in each haul.
oo
Mesh size Mesh size Haul lso log
43.0mm (mm) no. (mm) (mm)
43.0 * 163.2 193.7
1 oXe60
¢ ‘ f 1 124.9 137.9
L / o ° i m 2 127.1 144.9
975/ Haul no.1 %o' Haul no.2
Lo - . 342 3 * 1323 1459
4 4 128.8 150.6
/Q , / 4 5 1242 1472
05 - /o Mesh size L Mesh size
2 g Haunos - Haal no 6 1033 1132
E o / © o ©
g 300 7 109.4 117.6
;f 1 < ’ 8 108.9 121.1
2 .. oL Mo 9 * 1092 1233
/vf 3%.2 mm
N fautnes *: minimum AIC values
1
7() ¢ 200
05 : Mesh size Mesh size Whole set ,,lﬂ loo
j 30,01mm6 30.0 mm s
. ‘ ‘ Hi‘u no. = ‘ Haul no.7 I = 5.58m — 55.0 ,,/
1 e N T L lso
7 f
os f 300 T Y 120 I=432m-211
4 Haul no.8 / Haul no.9 I~ (R* =0.97)
D50 10 150 200 250 5C 100 150 200 250 o
Body length (mm) E 80 | |
Fig. 3. Selectivity curves in each haul. = 20 30 40 50
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_ . . [ = 4.05m —9.90
LB, & omy, AIC{EZ Tabled |5 L7z 7—% v b 120 & 099)
BT 2 &, Whole set Tld AIC fili (& [F B E O 58
INEL, MR &) D FEREEO BT T IV O LTI . . .
FOHENE W) EEEAES N, AIC L, AIC min © 20 30 40 50
(A HEE T 541, FFFEETIE 54 CTh Y, MTHEED Mesh size (mm)
N N N > T fEHE o2 N
Jits, AICHAVN S o fzb DO, [ARHEE D)%% AIC Fig. 4. The 50% and 90% selectivity length plotted against
EFHEDOBEDIST A=D1zl L2 EET D &, codend mesh size in each data set.
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Table4. Estimated parameters of the master curves in each estimation method for my, /.

Data set Estimation method for my, o s my Iy Rso S.R.inR AIC
Whole Separate estimation 1.89 —7.88 22.5 76.2 42 1.1 1,312
set Simultaneous estiamtion 1.13 —5.66 26.1 84.9 5.0 19 1,257
AIC Separate estimation 1.72 —6.71 215 77.3 39 1.3 541
min Simultaneous estiamtion 1.63 —6.69 22.0 76.3 4.1 1.3 544
1 PP 129 % AIC min 72785, ZOETIVARECTHDH & W7
: B ETEE L v, BIIAEEZ: AR O ZEA (B 21X, @l
. 08| M, ORI &) IR S & L Ol H BRI R O3 E
= IS TS (Fryer, 191) S 225 d, SNHEEDT
fé 06 L TAY — N — T WEETE %S Whole set DAL ) Z2H4T
& HHEZEZ O, 3512, SEO LS ICHEIN LA
,g 04 S Whole + Se A CTEATEZIT) 2 LT, £HAETRMAAIKDE L
£ parate BHETH-THRT—F EANTIRY — ) — 7 OH
2 f == Whole + Simultaneous EHURETDH Do
0.2 - AIC min + Separate RAY =N — T RO DHI2DOOHIAE I, & my OHEE T
—~ = AIC min + Simultaneous HE LT, PEROMHEETIE, MENEHEE Fig 4§
0 0 p E'; 12 HBRIZERAEDE U S, B Whole set (272 5 & 7 — 7 BH®
R ZOMEITLIYVRELSRL EEDNL, ZDR, /3
R=(l~-1y)/(m—my) _ [ \ - e .
) , - , T A—=F L L TCET VI AAT FIFHERE TIX, a7
Fig. 5. Estimated master curves in different method for estima-

tion of m, and [, (Q = 1.0).
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Fig. 6. Estimated selectivity curves for 43.0 mm, 34.2 mm, and
30.0 mm mesh size from the master curve of Whole set
with simultaneous estimation of m, and /, (Q = 1.0).

— 43 —



ok K E

6)e TNEY, IyldHA 43.0mm, 342mm, 30.0 mm DJIE
12169 mm, 125mm, 105mm TH-o7zo ZDRGEE I
E/Ex\43.0mm DERBETOHN—Fy N Ty F v
N2 X 2 &R ~OEBR L A% LT, BE
Al ﬂiﬁﬁ L Tk RIS RO 7 (Fig. T)e NF NS
&, MEREE B2 K F 2 A (150 mm i{R) THRERE IR
5 (2R, 1967 ; HEE S, 2011), HA 43.0 mm TiE,
iR T %R E 150 mm DL ORI 74% iEC 3 z>~
JC, AR 150 mm SR O RIBAE R O (A 13% 12

DLIENTED, HEWNS DL, éﬁ%k%v‘ﬂﬂ
HElZTE ALEETE, HAE 340, 30.0mm TIXI3IT
100% T@d o 72DIRF L, REEAOHER L 34.0 mm
T 74%, 30.0 mm Tl 99% & KA 5 K F T4
TORERBTEDIZEALEZBELTLE ) 2 2%

40

Mesh size
43.0 mm

=
@R
S
]
]

|7 escape
Bl catch
20

10

Estimation of catch numbers

40

Mesh size
30.0 mm

120 150 180

Body length (mm)

Fig. 7. Simulated number of fish escaped and fish caught for each
mesh size based on the estimated master curve using the
total catch (codend + cover).
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Table 5. Estimated parameters of the regression curves to
estimating catch ratio.

Parameters <150 mm >150 mm

P 0 0

P, 1 1

Py —0.62 —033

Py 36.35 45.80

Ps -0.28 =0.15

G 0.39 0.21

Residual sum of squares 0.0070 0.0161
Root mean squared error 0.0192 0.0215

Estimated values of catch ratio

20 40 60 80 100 120

Mesh size (mm)

Fig. 8. The regression curves for estimated catch ratios.
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