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Size selectivity of the red queen crab trap estimated with pocket cages

Toshihiro WATANABE"* AND Shintaro YAMASAKI"!

Abstract To estimate the size selectivity of the trap for the red queen crab Chionoecetes
japonicus without control traps, fishing experiments were conducted with commercial traps
modified with pocket cages. The pocket cage was box-shaped, consists of iron rod frames and
netting. Two pocket cages were fixed symmetrically on the side of a trap and these cages covered
a part of the netting and the circular escape vents (100 mm inner diameter). Soak time was
approximately 2 days. The size frequency distributions were obtained from catches of traps,
pocket cages on the netting and pocket cages on the escape vents. The size selectivity curves of
the trap and the vented trap were estimated by the SELECT model using the likelihood of a
multinomial distribution from the proportions taken in the trap and pocket cages catch to the total
catch of each carapace width class. The 50% retention carapace width of the trap and the selection
range (difference from 75% to 25% retention carapace width) were estimated to be 89.4 mm and 7.2
mm, respectively. This estimation method using pocket cages is practical, because size selectivity
can be estimated, even though the operation frequency and fishing effort are small.

Key words: crab trap, red queen crab (Chionoecetes japonicus) , pocket cage, size selectivity
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Fig. 1 Map showing the experimental water area to the
west of the Oki Islands in the Japan Sea.
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Fig.2 Schematic diagram of the commercial trap
modified with pocket cages used in the fishing
experiment.

Fig. 3 Arrangement of traps modified with two pocket
cages. EN, Circular escape vents and side
netting were covered with pocket cages
respectively. EE, circular escape vents were
covered with pocket cages. NN, Side netting
were covered with pocket cages.
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Fig. 4 Schematic diagram of the selection process in a
trap and pocket cages respectively.

Fig. 5 Measuring region as body depth. Body depth
was measured from the highest point dorsally to
the lowest point ventrally (Females included

eggs).
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Table 1 Number of traps and pocket cages used, catch number of traps and pocket cages and catch

number per trap or cage

Operation Experimental  Soak Number of Number ofJ O Catch number O O O Catch nuriiber per tfiap or cage u]
time traps with pocket cages Male Female Male Female
no. conditions”*  (Hours) pocket cages Escape Net Trap”? Escape”® Net"* Trap  Escape Net Trap  Escape Net Trap  Escape Net
OpO 1 EN 379 6 6 6 96 6 89 187 152 16.0 25 10 148 312 253
Opd 2 EE 439 2 0 36 O 57 123 O 9.0 23 O 143 308 a
OpO 3 EE 739 4 8 0 78 ] 6 50 0 9.8 5.6 O 0.8 6.3 ]
OpOd 4 EN 98.0 7 7 7 79 1 28 132 102 113 0.3 0.1 40 189 146
NN 3 0 6 45 8 19 0 150 75 0 13 32 0 250
Total 22 25 19 334 15 199 492 404 152 2.8 0.8 9.0 19.7 213
Mean carapace width (mm) 101.3 87.7 847 711 701 714
Standard deviation (mm) 10.2 55 54 46 50

1 Experimental conditions were shown in Fig. 3.

2 Catch number of traps.

3 Catch number of pocket cages which covered escape vents.

U4 Catch number of pocket cages which covered the side netting of trap.
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Fig. 6 Carapace width distributions of the trap and the
pocket cages which covered the escape vents
and side netting
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Table 200 Size-frequency distributions of male red
0 00O O queen crab obtaining from Op-1 by
0000 commercial trap, commercial trap with
0000 pocket cages and pocket cage

Capalrca;:ggswidth Trap with Pocket cage
(mm) poket cage Escape  Net
65-69 0 0 0
70-74 0 1 0
75-79 1 1 1
80-84 0 3 0
85-89 6 3 3
90-94 24 3 2
95-99 24 3 0
100-104 18 1 0
105-109 12 0 0
110-114 7 0 0
115-119 1 0 0
120-124 2 0 0
125-129 0 0 0
130-134 0 0 0
135-139 1 0 0
140-145 0 0 0
Total catch number 96 15 6
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Fig.7 Plots of the proportion taken in the commercial

trap, the pocket cage which covered circular
escape vents and the pocket cage which covered
netting to the total catch for each class of
carapace width and fitted curves.

00, commercial trap; ----- , pocket cage which
covered circular escape vents; ——, pocket cage
which covered netting.

Table 30 Values of parameter in the selection curves for escape vent and mesh of trap

Trap region pm fixed pm estimated
ai’t bi"t  pm”2 I (mm) *SR(mm)** ai”? bi®t  pm”2 s (mm)?® SR(mm)"*

Mesh (150mm) 27203 10304 0167 894 72 26877 [10.288 0.046 935 76
Escape vent 20.734 1J0.214 0167 971 103 28761 (10281 0080 1024 7.8
MML 0515 0510

AlC 111.0 114.0

Ho: Model fit

Model deviance 18561 16.479

df 20 18

P value 0.551 0.559

Ho: pm is fixed

Model deviance 2.082

df 2

P value 0.353

91 The parameters of logistic equation: Ul IC=1/[1+exfl a+bl[], where © 10 is the retention

probability, and | is the carapace width.
92 pm is encounter probability

9% Carapace width of 50% retention probability.

U4 Selection range defined as I»s (carapace width of 75% retention) - s (carapace width of 25%

retention).
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Table 40 Values of parameter in the selection curve for the
0000 Two-curve model and the single-curve model.

Two-curve model

Singe-curve model

Trap region

a’t bt pn? lo(mmPP SRMMPY a’t bt pm’2 I (mm)’® SR(mm)

Mesh (150mm)
Escape vent

27203 00304 0167 894
20734 010214 0167 971

7.2 19.360 02111 0.167 918 104

103

MML 515
AlC 111.0
Ho: Model fit

Model deviance 18,561
df. 20
P value 0551
Ho: pm is fixed

Model deviance

df

P value

0536
1112

23.286
22
0.386

4.725
2
0.094

91 The parameters of logistic equation: ©l IC=1/[1+exfl a+bl[], where B 10 is the retention

probability, and | is the carapace width.
92 pm is encounter probability

93 Carapace width of 50% retention probability.

94 Selection range defined as Irs (carapace width of 75% retention) - ls (carapace width of 25%

retention).
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Fig.8 Selectivity curves of the commercial trap, the
circular escape vent (100mm in diameter) and the
result of the previous study (Jeong et al., 2000).
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