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The Assessment of Stock and Stock condition on the Japanese Mantis Shrimp
Oratosquilla oratoria (De Haan) in Tokyo Bay.

aohiro

The Japanese mantis shrimp Oratosquilla oratoria (DE HAAN) is one of the main target species of the small
sized trawlers in Tokyo Bay. The stock of the Japanese mantis shrimp was estimated based on the life his-
tory by NAKATA and the catch by fisher men of Kanagawa prefecture.

Through the theoretical model for assessment of the stock condition, it is judged that the present fish-
ing intensity for the Japanese mantis shrimp stock in Tokyo Bay is in excess of optimun level.
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Fig.2 The life cycle model of the Japanese mantis shrimp and the fishing condition in Tokyo Bay.
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Table stock in equilibrium.
Table Differentiation of distributions in the body length into age groups.
Date 27 Oct. 1984 11 May 1985 28 July 1987 20 Feb. 1988
Age 01 0 1 01 0 1 1 2 1 2 01 0 1
BL cm
1 121 121
2 231 231 2 2 5 5
3 646 646 7 7 80 80
4 200 200 32 32 1 1 364 364
5 5 3 2 165 165 146 146 750 750
6 16 16 350 350 593 593 521 521
7 90 90 226 226 858 858 359 359
8 149 149 45 23 22 1217 1217 112 112
9 130 130 16 16 1584 792 792 68 34 34
10 48 48 53 53 652 652 137 137
11 10 10 40 40 351 351 101 101
12 2 2 15 15 151 151 26 26
13 1 1 34 34 3 3
14 1 1
15
Total | 1648 1201 447 952 805 147 5588 3607 1981 2526 2225 301
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Fig.5 The yield isopleth diagram of the Japanese
mantis shrimp in Tokyo Bay.
The isopleth represents the magnitudes of
yield in grams of and years.
The arrow shows the present condition.
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Table 2 Changes of the stock in each age group.

R 1,000,000 F 0.035 month M 0.0626 month W, 82.35 K 0.04534 t,=0.00718 t, 43
Age in year 0 | Total
Calender month Jan. May | June Sep. | Oct. May June May | June Dec.
Age in month 7 11 12 15 16 23 24 35 36 42
Period in month 5 4 8 12 7
Mean body length 5.1 7.2 | 7.7 8.9 | 9.2 11.4 | 11.7 13.9 | 14.1 14.9
of the group « )
Condition of the fishery Recruit and Discard Exploitation
Initial stock in number 1,000,000 613,904 415,509 190,345 59,018
_ )
Catch #n  number N 138,480 71,158 80,759 47,103 10,477 138,339
Catch in welght , (611 698 1,481 1,579 507 3,567
Mean body weight of 4.4 9.8 18.3 3.5 48.4
the catch ( )
Natural mortality 247,616 127,237 144,405 84,224 18,734 622,216
in number « )
Final stock in ““mb‘zr , 613,904 415,509 190,345 59,018 29,807
Table 3 The estimation of the Japanese mantis shrimp stock in Tokyo Bay.
Age in year 0 | Total
Calender month Jan. May June Sep. Oct. May June May June Dec.
Condition of fishery Recruit and Discard Exploitation
Initial stock in 144.6 88.8 60.1 27.5 8.5
number ( )
Catch in 20.0 10.3 1.7 6.8 1.5 20.0
number « )
Catch in veight ¢ 88.3 100.9 214.1 228.3 73.3 515.7
Natural mortality 35.8 18.4 20.9 12.2 2.7 90.0
in number « )
Final stock in 88.8 60.1 27.5 8.5 4.3
number ( )
Total number of catch 20x 10 ¢ units 10 © and ton
515.7
515.7 1,000 1
10 27 32
)
1981
50 70
70 100

50
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Table 4 Calculeted numbers for assessment of the stock conditions.

Fishing mortality Total number of Average stock size in

Average stock size in

Equilibrium annual Equilibrium annual

coeficient by the year(F) spawned egg(E x 10°)number during a year(Pn) weight during a year(R, kg) catch in number(Y,) catch in weight(Y, kg

0.0 144 11,916
0.1 120 10,836
0.2 100 9,909
0.3 83 9,108
0.4 70 8,413
0.5 58 7,806
0.6 49 7,273
0.7 2 6,803
0.8 35 6,386
0.9 29.5 6,014
1.0 25 5,681
1.1 21 5,382
1.2 18 5,111

198 0 0
183 529 14.7
158 909 24.7
137 1,176 31.2
119 1,356 35.1
105 1,470 37.2
92 1,535 38.0
82 1,563 37.9
73 1,563 37.2
66 1,542 35.9
59 1,506 34.5
53 1,460 32.8
49 1,406 31.0
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Fig.6 Theoretical diagrams for the assessment of
stock conditions.

Parameters are the same as those in Table 4.
mean annual population size in number.
mean annual population size in weight.
number of total eggs spawned by the

population.

w total fishing yield in weight exclusive
of discards when the number of the recruit-
memt in ten thousands.

:fishing mortality coefficient in the year
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