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Study on the Fisheries Management for Small Beam Trawlers in Tokyo Bay 1l
Evaluation of the Effects caused by Changes in
Mesh Size and Knotting Methods.

Takamichi SHIMIZU

ABSTRACT
Covered - net fishing experiments using several meshsize of codend were carried out for small beam
trawlers in Tokyo Bay, to determine the optimum meshsize for fisheries management of mantis shrimp
(Oratosquilla oratoria De Haan). The bigger the meshsize of codend, the higher the number of escapement.
Relationships between the escapement rate and body length(L) by mesh size(M) were calculated according to
two methods of codend knotting : the standard method(S) and Dobin-no-kuchi method(D) .
The regression lines calculated were as follows.
S:log(ER) 2.927 1.285(L/M) (r 0.870)
D:log(ER) 2.710 0.684(L/M) (r 0.983)
These regressions were used to evaluate the effects caused by the changes in mesh size and knotting
methods. The combination 9 D (mesh size "9" and knotting D) was found to produce better result against 10
S, where approximately 12,272 x 10° individuals escaped and 8,760 x 10° individuals survived for
commercial size.
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Fig. Relationship between escapement rate and
body length(L) by mesh size(M)
Open circles and solid circles indicate
standard method and Dobin no kuchi method,
respectively. The regression lines are
calculated as follows.
S:log(ER) 2.927 1.285(L/M)(r 0.870)
D:log(ER) 2.710 0.864(L/M)(r 0.938)
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Tab.1 AFluctuations in catch number by the change of mesh size

-8 8-8 9-D 8-D

B.L.rank Fundamental -
(cm} composition ratio FEscape Catch ratio Escape Catch ratic Escape Catch ratio Escape Catch ratio

in number (%) number number (%) number number (%) mumber number (%) mumber mumber (%)

b 10 0.10 1 9 0.09 2 8 0. 08 5 5 0.05 7 3 0.04

20 .20 1 19 0.13 3 17 0.17 1 13 0.14 12 8 0.10

] &0 0.60 2 h8 0.58 ] b4 0.5 18 42 0.45 30 30 .36

1530 1.30 3 127 1.27 10 120 1.22 3l 29 1.07 54 76 0.90

T 370 3.70 B 364 3.65 20 350 3.06 70 300 3.24 128 242 2.87

460 4,80 9 455 4. 56 18 442 4.48 6% 391 4,22 134 326 3.87

8 a0 §.00 0 800 8.02 22 178 7.89 g7 703 7.59 194 606 7.20

1100 11.00 0 1100 11.02 21 1079 10.94 104 996 1D0.76 220 80  10.4%

3 1350 13.50 a0 1350  13.53 18 1332 13.50 104 1246 13.46 224 1126 13.37

1400 14.00 0 1400 14.03 14 1386  14.06 84 1316  14.21 195 1206 14,30

10 1350 13.50 G 1350  13.53 0 1350  13.68 G5 1285 13.88 156 1186 14.19

1100 11.00 0 1100 11.02 0 1100 31.15 47 1068 11.43 104 996 11.83

11 800 4.00 0 a00 8.02 0 800 §.11 25 775 8.37 63 737 8.75

460 4,50 0 460 4,61 0 460 4.66 11 449 4.85 30 430 5.11

12 370 .70 0 31t .71 0 370 3.75 7 363 3.92 20 350 4.16

130 1.30 0 130 1.30 0 130 1.32 2 128 1.38 6 124 1.47

13 60 0.60 0 60 0.60 0 60 0.61 1 59 0.64 2 08 0.69

20 0.20 Q 20 0.20 0 20 0.20 0 20 0.22 1 19 0.23

14 10 0.10 0 10 0.10 ] 10 0.10 0 10 0.11 0 10 0.12
15

Total 10000 100 i8 9982 100 134 9866 100 142 9258 100 1574 8421 100

below llcm 8150  81.%0 18 8132 8147 13¢ 8016 81.25 636 7454 80.51 1467 6693 79.48
over llem 1850.  18.50 0 1850 18.53 0 1850 18.7% 46 1804 19.49 122 1728 20.52



Tab. Seasonal changes in mortality rate of the
discarded 49.1 D
(after Ohtomi,1991) 994.5 49.1 945.4
month male female total 1988 89
Tab.
Jan. .180 .145 .160
8760
Feb. .170 .220 .200
Mar. .200 .240 .220 12 10
Apr. .120 .155 .140
May .300 .300 .300 17457
Jun. .430 750 .620 20-2
630059
Jul. .745 .705 .720
316290
Aug. .460 .440 .450
Sep. .505 .245 .320
Oct. .080 .110 .100 10 S D
Nov. .340 .375 .360 1988 50
1icm
Dec. .375 .175 .260
Tab.  An example of calculation(May 1988)
B.L.rank Standard Number through 10-S 9-D (10-S)-(9-D)
(cm)  Composition Net Eseape Number  Catch Number Eseape Number Catch Number Escape Number Catch Number
() (x 10%) (x 10°) (x 10°) (x 10%) (x 10%) (x 10°) (x 10°)
1
2
0.1 41.0 27.2 13.8 41.0 0 -13.8 13.8
3 0.7 287.0 122.3 164.7 287.0 0 -164.7 164.7
3.2 1311.9 347.7 964.2 1227.9 84.0 -880.2 880.2
4 6.1 2500.8 425.1 2075.7 1848.1 652.7 -1423.0 1423.0
8.4 3443.7 365.0 3078.7 2042.1 1401.6 -1677.1 1677.1
5 12.7 5206.6 343.6 4863.0 2436.7 2769.9 -2093.1 2093.1
14.8 6067.6 254.8 5812.8 2275.3 3792.3 -2020.5 2020.5
6 14.9 6108.6 158.8 5949.8 1801.1 4307.5 -1642.3 1642.3
12.3 5042.6 85.7 4956.9 1200.1 3842.5 -1114.4 1114.4
7 10.1 4140.7 45.5 4095.2 778.5 3362.2 -733.0 733.0
3.7 1516.9 0 1516.9 229.1 1287.8 -229.1 229.1
8 1.4 574.0 0 574.0 69.5 504.5 -69.5 69.5
0.7 287.0 0 287.0 27.3 259.7 -27.3 27.3
9 0.7 287.0 0 287.0 22.1 264.9 -22.1 22.1
1.3 533.0 0 533.0 32.0 501.0 -32.0 32.0
10 2.7 1106.9 0 1106.9 53.1 1053.8 -53.1 53.1
1.8 737.9 0 737.9 28.0 709.9 -28.0 28.0
11 2.3 942.9 0 942.9 29.2 913.7 -29.2 29.2
1.5 615.0 0 615.0 14.8 600.2 -14.8 14.8
12 0.5 205.0 0 205.0 3.9 201.1 -3.9 3.9
0.1 41.0 0 41.0 0.7 40.3 -0.7 0.7
13 0.1 41.0 0 41.0 0.5 40.5 -0.5 0.5
14
Total 41038.1 2175.7 38862.4 14448.0 26590.1 -12272.3 12272.3
below 11cm 39193.2 2175.7 37017.5 14398.9 24794.3 -12223.2 12223.2
over 1icm 1844.9 0 1844.9 49.1 1795.8 -49.1 49.1



Tab. Annual sums of effects

month plus from below minus from over deduction effects
1lcm escape 1lcm escape
(x 10%) (x 10%) (x 10%)
May 994 49 945
Jun. 635 46 589
Jul. 381 35 346
Aug. 374 45 329
Sep. 174 32 142
Oct. 701 52 649
Nov. 150 28 122
Dec. 3430 62 3368
Jan. 1301 32 1269
Feb. 439 42 397
Mar. 646 42 604
Total 9225 465 8760
1lcm 1llcm
1971
1971
D D
D
S S
50 L/M 1.0
10cm 50
10cm 10

3.21+ 0.095cm
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S log(ER) 2.927 1.285(L/M) (r  0.870)
D log(ER) 2.710 0.684(L/M) (r  0.938)
1988 D
8760
10 S
D
1980
PP.102
1991
PP.176 186.
1971
19(¢ ) 16.
1987
51 No.
307 312.
1990
1 17 25.
1991
195PP.
1990a
1 27 33.
19900
1 35 39.
1989
No.22 35 46.

TokAl T., T.KITAHARA(1989)

Methods of Determining

the Mesh Selectivity Curve of Trawlnet Nippon

Suisan Gakkaishi 55( ) 643 649.



