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Tab. 1 Observed body length and standard derivation of the bastard halibut,Paralickehys olivaceus
T (a) T 7 3 2 5 3 7 3 9 10
L; (mm) 166.18 | 286.76 | 384.27 | 463.13 | 526.91 | 578.49 | 620.20 | 653.93 | 681.22 | 703.28
S; 25.66 29.21 44.44 51.32 | /50.01 37.54 40.03 40.92 23.42 39.60
£z FR-HESE
Tab. 2 Distribution of age-body length of the bastard halibut, Paralickthys olivaceus
% ¥ &g #® (a)
(mm) 1 2 3 5 6 7 8 9 10 11 12
60 0.0004
80 0.0049
100 0.0321
120 0.1190
140 0.2498 0.0001
160 0.2973 0.0008
180 0.2008 0.0048
200 0.0769 0.0202
220 0.0167 0.0607 0.0001
240 0.0020 0.1314 0.0008
260 0.0001 0.2042 0.0037
280 0.2282 0.0131 0.0001
300 0.1833 0.0367 0.0004
320 0.1059 0.0803 0.0018
340 0.0439 0.1378 0.0065 0.0001
360 0.0131 0.1852 0.0191 0.0004
380 0.0028 0.1950 0.0453 0.0018
400 0.0004 0.1609 0.0874 0.0062 0.0001
420 0.1041 0.1368 0.0177 0.0007
440 0.0527 0.1740 0.0415 0.0029 0.0001
460 0.0209 0.1797 0.0799 0.009} 0.0004
480 0.0065 0.1507 0.1266 0.0251 0.0018
500 0.0016 0.1027 0.1647 0.0552 0.0067 0.0003
520 0.0003 0.0569 0.1763 0.0991 0.0200 0.0014
540 0.0256 0.1550 0.1458 0.0483 0.0063 0.0002
560 0.0093 0.1120 0.1755 0.0936 0.0210 0.0016
580 0.0028 0.0665 0.1728 0.1456 0.0544 0.0080 0.0003
600 0.0007 0.0325 0.1392 0.1818 0.1088 0.0294 0.0024
620 0.0001 0.0130 0.0918 0.1822 0.1684 0.0788 0.0145 0.0005
640 0.0043 0.0496 0.1465 0.2014 0.1530 0.0567 0.0060
660 0.0012 0.0219 0.0946 0.1862 0.2152 0.1443 0.0408 0.0018
680 0.0003 0.0079 0.0490 0.1331 0.2194 0.2384 0.1480 0.0300
700 0.0023 0.0204 0.0736 0.1621 0.2558 0.2867 0.1770
720 0.0006 0.0068 0.0314 0.0868 0.1783 0.2969 0.3831
740 0.0001 0.0018 0.0104 0.0337 0.0807 0.1643 0.3070
760 0.0004 0.0027 0.0095 0.0237 0.0485 0.0908
780 0.0001 0.0005 0.0019 0.0045 0.0076 0.0098
800 0.0001 0.0003 0.0006 0,0006 0.0004
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monthly changes of age-class of the

bastard halibut, Paralichthys olivaceus
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Tab. 3 Age compositions for the different inhabitating groups of the bastard
halibut, Paralichthys olivaceus

£ % (2)
H #
o |1 | 2| s IR EREEEE IERRIRUNISE
l 1

FAE B~ 1620 15 R B A T B4R B LK (%) %g
4—s5 14.61 | 19.87 1 33.21 | 10.10 | 17.06 | 2.04 | 2.90 0.21 | 451
6—11 | 38.16 | 37.37 | 12.80 | 9.01 | 1.88 | 0.38 | 0.26 | 0.05 | 0.01 0.07 | 93
12—3 4.09 [ 80.89 | 8.74 | 5.02| 0.56 | 0.39|0.31 21

R ECA LI 45 3 g B AR i LR (%0) FEASL
45 17.68 | 19.43 | 27.49 | 18.87 | 6.52 | 6.71 | 2.03 | 0.87 | 0.24 | 0.12 | 0.04 | 2517
“6—11 | 55.82 | 23.20 | 13.11 | 4.28 | 2.28 | 0.80 | 0.34 | 0.06 0.11 1754
123 4.99 | 83.10 | 7.48 | 2.77| 0.55| 0.55 | 0.28 | 0.28 361
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SRR T B0 2 SE BB OSRBE AE AR B(F )24 0.5286;, FEFF R FE(E) X 0.7729; FE QLS
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Tab. 4 Parameter estimates of mortality of the bastard halibut, Paralichihys
olivaceus, using different methods

i M bl 73 z
Gunderson %(1988) 0.0914 Beverton F{i Holt (1956) 0.5941
N X 0.1019 Ssentongo #1 Larkin (1973) 0.6947
A 1 2£(1960) 0.1652 Pauly (1984) 0.6782
e (1985) 0.1782 Jones (1984) 0.7142
BEX%5(1986) 0.1826 Morgan (1980) 0.7385
Taylor (1960) 0.2123
EHE 0.1553 0.6839
989, (=X ] (0.0893,0.2213) (0.5917,0.7761)
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P,=N,«W,=Re ™ ®« W [1— ¢ 7] G3.D

KA, RANFTREFER; Wark t,b 24 VBGE ¥, ,

# R =1000, f’AARGDIERE 2, 7 A& KR IREME 1311.69kg, FH RN Y
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Tab. 5 Maximum biomass of a2 cohort and its critical age of the bastard halibut,
Paralichthys olivaceus

o Top (2) Py(kg) T wpa) P, (kg

? 6.8199 1231.63 2.9599 125.75

e 5.9970 725.23 2.6703 93.81

[ 7.5207 1311.69 2.9668 120.59
w F=0, Z=M Fac0, Z=F + M

ZIEWMHX P, WEM,BK P, ER T B2EETMGES) mBLLLHNE
FREFEATHRUR, W P, 1 Ta 58] 4 120.5%g F12.97 e HHERREE
Tos 5 Z RIS 5 S BN —— R (the degree of fish stock health),iF{ A HE
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Fig. 2 Change patterns of & cohort biomass with age and fishing mortality coefficient

of the bastard halibut, Paralichthys olivaceus
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Fig. 3 Stimulating population dynamics of the bastard halibut, Paralichthys

olivaceus, with incomplete g-function
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POPULATION DYNAMICS OF THE BASTARD HALIBUT,
PARALICHTHYS OLIVACEUS (T. & S.) AND
MANAGEMENT OF ITS RESOURCE*

Zhu Xinhua

(Instizute of Oceanology, Academia. Sinica, Qingdao 266071)

ABsSTRACT

Although information on fishing effort and yearly catch of the bastard halibut, Paralich-
thys olivaceus (T. & S.) 1is not available yet, length-based analysis and age determination of
samples collected in 1980—1986 in the Yellow Sea and Bohai Sea were carried out to obtain
the age-special strength and mortality traits of the population off the northern China Sea. The
main results are summarized as follows:

1. On the level of C,=0.50, the similarity cluster diagram shows that there are two major
inhabitating groups based on changes of the monthly age peaps: (1) on overwinter group (De-
cember to March), dominated by age 1 (80.89%), and (2) a breeding group (April to May),
dominated by age 11T (33.21%). These two groups outnumbered those in the other seasons. Few fi-
shes older than 4 years old were found in the coastal waters where age 0—I comprised
75.53% from June to November. Spatially, the age structure in Jiaozhou Bay waters is of more
complicated pattern than that in the Huanghe River estuary with respect to function as a nur-
sery ground.

2. The correlation among the life history parameters and natural mortality coefficient (M)
was estimated with multiple regression to modify the formula presented by Gunderson et al.
(1988) as ’

M = —0.2302 + 1.7439W GSI + 1.8 X 107°L_ + 0.5352%

Fi,,=150; F=30.12; s, = 0.1172; r = 0.9215
where, WGSI is the index of gonad maturity (gonad/body weight), and L., % are von Berta-
lanffy growth parameters. Several methods were employed to test the correlation among the di-

* Contribution No. 1659 from the Institute of Oceanology, Academia Sinica.



3 4 kB THMBDSRARTRER 279

fferent factors selected. As a result, the mean natural mortality coefficient (M) was found to
be 0.1553 with variation coefficient of 30.96%, and the total mortality coefficient (Z) was fou-
nd to be equal to 0.6839 (8.05% variation): '

3. To demonstrate the substantial effects of different values of M, k, W, the biomass cur-
ves of a single cohort for both sexes were plotted (Figure 2), with given initial recruit of
1000 fish. It has been shown that female biomass was greater (1231.63 kg at critical age of 6.8199
a) than male’s (725.23 kg at the age of 5.9970 a). Maximum cohort production and the cri-
tical age decreased significantly with increase of Z. At the present level (F=0.5286), the fishe-
ries resource would be inadequately exploited for 2.9668 a and 120.59 kg. The yield isopleth
diagram (Figure 3) also displayed that the value of 1492 g for maximum sustainable yield per
recruit (MSY), can be obtained at fishing mortality coefficient - F=1.0 and age of first cap-
ture of 6.0 a. Under present conditions, (F=10.5286, t.=1.0289 a), MSY of 583 g indicares
overfishing.

4. For optimum MSY, regulatory measures should be implemented to: (a) produce more
proper size juveniles as soon as possible so thar a large number of them can be released for
resoure enhancement; (b) limit the harvesting length (larger than 301 mm) for 50% of the
sexual mature and mesh size to more than 77mm: (c) totally ban fishing in breeding (April—
May) and nursery (August—October) grounds during these months in the coast waters of nor-
thern China Seas.

Key words Poralichthys olivaceus (T. & S.), Age structure, Mortality coeffici_

ents, Optimum management of fishes resource.



