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Prediction of the Variation in Annual Biomass
of White Croaker Argyrosomus argentatus
in Korean Waters using Leslie Matrix
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Prediction of the variation in annual biomass was conducted for the white croaker Argyrosomus argentatus in Korean waters using
Leslie Matrix, based upon fishery data for the past 21 years and biological data. We used density-independent and density-dependent
Leslie Matrix models. Similar parameters were estimated from two models except that the density-dependent model was influenced
by the density effect variable, ¢(i,f). The eigenvalue of the white croaker population for the 1984~1995 period was estimated to
be 0.8, indicating a declining pattern of the population. The survival rate of 0-th year class was calculated to be 0.00005. Based on
the schedule of the age-specific survival rate and fecundity, the future biomass and catch was predicted for various levels of fishing
mortalities (F). If F was set at 0.252/yr (Fs,) or 0.368/yr (F..), the biomass and catch increased, and if F was set at 0.922 ( Furen),
the biomass and catch decreased. The fishing mortality at equilibrium was estimated to be 0.7/yr. Finally, the management strategy
of the white croaker was discussed.
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Table 1. The population number and biomass by age of the
white croaker females in Korean waters, 1995

Ace Biomass Mean weight The number of
& (mt) () females (inds.)
1 2,733.0 29.79 45877811
2 1,208.0 75.52 7,997,881
3 8.0 127.96 29,697
4 0.2 191.54 522
5 0.2 241.13 415
6 0.2 290.78 34
Total 3,949.6 - 53,906,670
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Fig. 1. Annual changes in total population number of the white
croaker in Korean waters, 1975~ 1995,
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4 (p)o=HH 1984 oA =015959Z, 19843 ©]F p=
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Table 2. Regression statistics for the relationship between po-
pulation number and the intrinsic rate of natural inc-
rease of the white croaker in Korean waters

Statistics Before 1984 year After 1984 year
InNy+ SE 183702 £0.2433 209525 + 0.4129
95% CI for InN,  (17.8090, 18.9313) (20,0325, 21.8724)
r+SE 0.1595 + 0.0456 -0.1425 £ 0.0277
95% CI for r (0.0543, 0.2646) (-02042, -0.0807)
No=exp(InNy) 95X 10° 1257X10°
95% CI for Ny (54X10% 166X10% (501 X105, 3,155X10%)
n 10 12
R? 0.6047 07257
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ol A2 1984 o)A Y AT WEgo] YHIA &) YEQ
o2 (Fig. 1), o1& Ade 2AAS (R)7) 198443 o] FB T}
& X & Yeh At (Table 2).

2) oY SME () Y T2 (S)

AYE X FFE Kwon et al. (1999)9] 23 A5y HFAA
(BD)E ol48o A% (BDH Ed+ (F) BA Y 43 F7
1A 52,635 eggsolM 64 621,605 eggse] AN AT webA, d%E &
A& ()L 4 ®) 98 14 1,053, 24 25221, 34 81,708, 44
158,160, 541 225626, 221 64 310,803 th (Table 3).
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Table 3. The age-specific fertility, maturity ratio and fecundity
of the white croaker in Korean waters

Age  Fertility (F) Maturity ratio (m)  Fecundity (£)
1 52,635 0.04 1,053
2 144,117 0.35 25,221
3 255,342 0.64 81,708
4 395,399 0.80 158,160
5 507,046 0.89 225,636
6 621,605 1.00 310,803

1995 $= A3 B3] 2Ahde] d3HE AL (5)2 Hgy]
(Sl o3 Aarel a3 YA FALF G AFAGASFE AL
st AdER o, O e Table 49 21}

Table 4. The age-specific selectivity, fishing mortality and sur-
vival rate of the white croaker in Korean waters,

1995
Selectivity Fishing mortality Survival rate
A () (F) (s)
1 1.000 0921 0252
2 1.760 1.622 0.125
3 0.811 0.748 0.299
4 0.705 0.650 0.330
5 0.724 0.668 0.324
6 1.000 0922 -

7187 (8)& 93 42 (Table HF AFY 24 &
] (Table 3), 231 YT EPHA A9 s ££7Q
9 2FX (A) 3 086729 086928 ©1 43t 4 (9} 3
A Zbz}F 0.0000543, 0.00005472 A4EE A (Table 5).
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1995959 &% 423 BTA AU T Leslie Matrixe
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Table 5. Estimated Oth-year survival rate of the white croaker
in Korean waters
(a) Density independence

Age f; Si L; A LA
0 - 0.0000543 - - -
1 1,053 0.252 1.000 1.153 1,214
2 25,221 0.125 0252 1.330 8,446
3 81,709 0.299 0.031 1.533 3,942
4 158,160 0.330 0.009 1.768 2,634
5 225,636 0.324 0.003 2039 1,431
6 310,803 - 0.001 2.351 737

Total - - - - 18,404

(b) Density dependence

Age f; Si L; A._i f;L,)[_'
0 - 0.0000547 - - -

1 1,053 0.252 1.000 1.150 1,211

2 25221 0.125 0.252 1324 8,406

3 81,709 0.299 0.031 1.523 3915

4 158,160 0.330 0.009 1752 2,610

5 225,636 0.324 0.003 2015 1,415

6 310,803 - 0.001 2319 727

Total - - - - 18,283

f, net fecundity of age i females; S; survival rate of age i; L,
survival from 1 to age i; A, eigenvalue.
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Fig. 2. Prediction of changes in annual biomass by age of the
white croaker in Korean waters using Leslie Matrix.
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Fig. 3. Prediction of changes in annual catch of the white
croaker in Korean waters using Leslie Matrix.
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(b) Density dependence

Fig. 4. Prediction of changes in annual biomass of the white
croaker in Korean waters under the various fishing mo-
rtalities (F).
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(b) Density dependence
Prediction of changes in annual catch of the white

- croaker in Korean waters under the various fishing mo-
rtalities (F).

Fig. 5.
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