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Fig. 1 The resolution of natural mortality and fishing mortality
with the presuppositions of even fishing mortality
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Tab. 1 The calculation results of optimal harvesting strategies of the hajrtail
(Trichiurus japonicus) in the East China Sea

EREE N(X10%) 10 ] 15 |20 | 25 | 30 ] 35 | 40| 45 | 50| 55 | 60
EERIFRE €,(%) 0.00 | 0.00 | 0.00 | 0.00 | 0.02 | 0.12 | 0.43 | 0.47 | 0.50 | 0.54 | 0.56
BERFER (X10%) 0.0 {06.0 {0.0 0.0 {0.6 |4.8 |[10.5]14.9(20.2(23.6]|31.8
ZRFEER e, (%) 0.06 | 0.22 ] 0.32 | 0.36 | 0.40 | 0.40 | 0.40 | 0.40 | 0.40 | 0.40 | 0.40
ZRFRKE (X10%) 1.7 8.7 15.1 | 20.0 | 25.0 | 25.0 | 24.3 | 24.1 | 24.0 | 24.0 | 23.8
max Z R{®) (5)
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Fig. 2 Relationship between the stock at the
beginning of year and the catches of the hai-

rtail (Trichiurus jeponicus) in the East China Sea
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Fig. 3 The probability distribution curves of catches and stock at the beginning of
year of the hairtail (Trickiurus japonicus) in the East China Sea for optimal harve-
sting strategies
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DYNAMICS MANAGEMENT OF THE HAIRTAIL TRICHIURUS
JAPON ICUS (PISCES, TRICHIURIDAE) STOCKS IN THE
EAST CHINA SEA AND THE STUDY OF ITS OPTIMAL
HARVESTING STRATEGIES*

Xue Pin, and Luo Bingzheng
(Institute of Oceanology, Academia Sinica, Qingdao 266071)

ABSTRACT

The data used for the present paper were obtained in the years 1960—1986
rom the spawning ground and wintering ground in the East China Seca. A new-
fstate-update equation for fish stock with the presupposition of even fishing morta
lity is derived:

N(t -+ T) = N(¢) « exp(—MT) —c, 1 — ex;\;(]:_MT)

On this basis, a stochastic dynamic system model of the hairtail in the East China
Sea has been set up by means of state variable:

Nk + 1) = fIN(&), C.(k),C(k),a(k)]

The dynamic optimal exploration rates and yields for both spring-summer and wi-
nter seasons have been calculated by means of principles of stochastic programming
in the case of unstable recruitment. Finally, Monte Carlo method is adopted for
ismulating and forecasting the population dynamics of the hairtail in the East China
Sea under exploration by optimal harvesting strategies on a computer. The studies
have shown that an average annual yield of 42 X 10* tons could be obtained from
the dynamic fishery management.

Key words Hairtail(Trichiurus japonicus) Dynamics model Optimal
harvesting strategies

* Contribution No. 2002 from the Institute of Oceanology, Academia Sinica.



