Determining Optimal Production of Mackerel and
Jack Mackerel Caught by Large Purse Seine
Based on Hamiltonian Method
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Abstract : This paper estimates optimal production, fishing efforts, and
stock of mackerel and jack mackerel caught by the large purse seine with
current value Hamiltonian method and surplus production model. First of
all, this study investigates volume of catches and fishing efforts of
mackerel and jack mackerel caught by the large purse seine to estimate
intrinsic growth rate, environmental carrying capacity, and catchability
coefficient. Secondly, the study analyzes landing price and unit cost per
fishing effort, and social discount rate to find optimal solution of
production, fishing efforts, and stock by species from the current value
Hamiltonian method.

As a result, optimal production, fishing efforts, and stock summed from
mackerel and jack mackerel caught by the large purse seine were 173,647
ton, 25,925 hauls, and 2,532,659 ton respectively. Optimal production,
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fishing efforts, and stock of mackerel caught by the large purse seine
were 172,972 ton, 25,082 hauls, and 2,516,906 ton and optimal production,
fishing efforts, and stock of jack mackerel were 702 ton, 843 hauls, and
15753 ton respectively. In addition, when social discount rate
continuously augments, the optimal production, fishing efforts, and stock
of both species also increased. With increasing intrinsic growth rate of
mackerel and jack mackerel, the optimal production, fishing efforts, and
stock of them also increased. However, changing in the landing price and
the cost per haul of both species, signals of the optimal production and
stock of them were moved into opposite direction respectively.

In conclusion, this study found that the large purse seine gears would
catch much more mackerel with relatively high economic efficiency than
jack mackerel under the optimal condition.

Key Words : Current Value Hamiltonian, Optimal Production, Mackerel,
Jack Mackerel, Large Purse Seine
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1983 328,028 | 8986 |119508]0.3643 | 3,274 | 36.50 | 10,090 | 0.0308 | 276 |36.96

1984 (349,325 | 10,147 | 99444 | 02847 | 2,889 | 3443 | 1,829 | 0.0052 53 3451

1985 (314,154 9,046 | 62419 | 0.1987 | 1,797 | 3473 | 12,726 | 0.0405 | 366 |34.77

1986 |468,785| 11,976 | 98202 | 02140 | 2,563 | 38.31 | 2465 | 0.0054 64 |3852

1987 |365817| 9,724 | 88490 | 02487 | 2418 | 3659 | 49526 | 0.0127 | 124 |36.50

1988 [ 409,708 | 10,062 |154948]0.3782 | 3,805 |40.72 | 31,740 | 0.0775 | 780 |40.69

1989 | 415609 | 10,176 | 158744103820 | 3,887 |40.84 | 10,582 | 0.0255 | 259 |40.86

1990 [ 358993 | 9467 | 92775 | 02584 | 2447 | 3792 | 12525 | 00349 | 330 |37.9%

1991 [ 191815 6822 | 82541 | 04303 | 2936 |28.12| 10,664 | 00556 | 379 |2814

1992 | 212475| 8373 | 108848] 05123 | 4,289 | 2538 | 21,316 | 0.1003 | 840 |25.38

1993 | 283577 | 9376 | 156573]0.5521 | 5177 | 30.24 | 30,062 | 01060 | 994 |30.24

1994 310,967 | 12,360 | 197,761 | 0.6360 | 7,860 | 25.16 | 35,036 | 0.1127 | 1393 |2515
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2003 | 158662 | 8023 |113,121]0.7130 | 5720 |19.78 | 13558 | 0.0855 | 686 |[19.76

2004 1220004 | 8255 |175831(0.7992| 6598 | 2665 | 17,179 | 00781 | 645 |26.63

2005173795 | 8532 |127,983]0.7364 | 6,283 | 20.37 | 20,831 | 0.1199 | 1,023 [20.36

2006 | 146839 | 7816 | 93787 | 06387 | 4992 | 1879 | 17815 | 01213 | 948 |[1879
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