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Application and improvement of Virtual Population Analysis (VPA)
in stock assessment of Thamnaconus septentrionalis

CHEN Wei-zhong, LI Chang-song, HU Fen
( East China Sea Fisheries Research Institute, Shanghai 200090, China)

Abstract : Stock assessment and yield prediction of filefish, Thamnaconus septentrionalis (Giinther) in East China
Sea has been carrying out every year since early 1980° s by using Virtual Population Analysis (VPA) and
computer programming. With increase of the computer calculation speed, the assessment method was improved,
which increased both the estimation accuracy and convenience. More than 10 years practice showed that the
estimated results were useful to the fishing companies and government management boards.
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Tab.1 Total catches and age compositions of the T. septentrionalis in 1976 — 1999

BEYFRABR%)

£ wmEE (v

1 2 3 4 5 6 7
1976 192 700 1.03 16.45 54.68 20.37 5.00 1.48 0.9
1977 148 300 4.54 50.85 32.43 10.29 1.49 0.28 0.13
1978 193 000 9.00 36.78 37.67 11.74 3.22 0.91 0.68
1979 54 400 7.36 50.83 28.85 8.27 2.92 1.06 0.71
1980 111 851 2.18 55.78 26.92 10.01 3.76 1.01 0.34
1981 138 271 4.31 44.55 36.45 10.54 2.75 0.76 0.64
1982 160 571 3.16 16.25 47.53 22.42 6.88 2.07 1.9
1983 42 8M 5.84 24.31 34.50 22.29 7.37 2.45 3.24
1984 138 752 27.29 53.16 14.20 3.15 0.92 0.53 0.75
1985 147 746 72.35 18.50 6.26 1.69 0.63 0.29 0.24
1986 192 233 26.52 64.32 6.15 1.72 0.69 0.28 0.32
1987 226 918 19.99 60.12 15.74 2.25 1.21 0.45 0.24
1988 109 755 23.37 59.24 16.27 1.14 0.08
1989 215 378 1.59 62.55 28.07 6.11 1.30 0.37
1990 166 526 40.74 38.32 15.61 4.00 0.77 0.14 0.43
1991 123 962 3.83 30.96 22.65 4.14 2.34 0.62 0.42
1992 69 542 67.85 10.48 5.4 8.90 4.46 1.93 0.%4
1993 32 120 12.47 72.92 12.81 0.69 0.55 0.35 0.221
1994 3 842 92.59 7.41
1995 6492 86.57 13.43
199 27735 96.53 3.47
1997 52 928 99.56 0.4
1998 33 515 30.96 17.76 28.43 13.71 5.08 1.52 2.53
1999 19 826 99.09 0.46 0.45

®2 SUDEMNSERATFIHRENEATRTRE M
Tab.2 The average body weight for different ages and natural mortality for the T. septentrionalis

33 1 2 3 4 5 6 7
THEHE (g) 45 71 137 191 231 284 370
BRET-RHE M=0.3617
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Tab.3 The result from the virtual population analysis for the T. septentrionalis

# i L h i

* o mH 1 2 3 4 5 6 7 &if (1)

1996 WHEHKQCE) 846.49 109.10 31.85 16.99 15.60 0.65 0.08 1020.76
HHRER() 38092.19 7746.26 4363.39 3244.46 3603.81 182.M4 31.18 572064.24
BLREK( B) 581.69 20.91 0.01 0.01 0.01 0.01 0.01 602.65
WIRER () 26176.00 1484.64 1.37 1.91 2.31 2.83 3.90 27672.97 27735
F 1532 0.257 0.000 0.001 0.001 0.019 0.161 1.298

1997 HERBO0P R) 1363.32 127.44 58.77 22.17 11.82 10.86 0.44 1594.83
HHRERE(L) 61 349.48 9048.56 8050.90 4235.36 2731.06 3072.70 172.36 88660.42
BB R) 1164.84 5.15 0.01 0.01 0.01 0.01 0.01 1170.04
WEE® () 52417.99  365.51 1.37 1.91 2.31 2.83 3.90 52795.82 52928
F 2.891 0.049 0.000 0.001 0.001 0.001 0.027 2.475

1996 WEEBHOCE) 99.63 52.73 84.50 40.92 15.44 8.23 7.55 308.99
HRER() 4483.19 3743.86 11576.13 7816.00 3565.75 2328.01 2%6.03 36458.97
KR (105 B) 88.28 50.47 81.07 39.09 14.49 4.33 7.21 284.94
BEER() 3972.57 3583.38 11106.13 7466.80 3346.07 1226.57 2813.50 33515.03 33515
F 3.473 8.116 8.575 7.785 5.721 0.943 7.731 6.381

1999 HEHEREOCR) 483.42 2.15 0.01 0.01 0.01 0.04 2.23 487.87
PERER(1) 21753.95 152.86 1.50 2.12 2.74 9.97 869.85 22 792.9
BEREGCR) 420.17 1.95 0.01 0.01 0.01 0.01 1.91 424.07
MIRER(1) 18907.64 138.49 1.37 1.91 2.31 2.83 744.17 19798.72 1982
F 3.131 4.020 4.21 3.832 2.734 0.407 2.907 3.133

2000 RERHEOQCR) 648.79 4.7 0.03 0.00 0.00 0.00 0.02 663.54
FFRER(L) 20195.54 1044.31 3.69 0.02 0.04 0.15 6.37  30250.13
BRI B) 563 .90 13.33 0.02 0.00 0.00 0.00 0.01 577.27
BEER(1) 25375.56 946.13 3.36 0.02 0.03 0.04 5.45 26 330.60
F 3.131 4.020 4.221 3.832 2.734 0.407 2.907 3.151
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Tab.4 Variation of the predicted catch in weight {year 2000) when different start F was used

F 0.1 0.5 0.8 1 1.5 2 5 10
Bk ERE (1) 26341 26339 26332 26 340 26 336 26 328 2% 345 26 364
FEE (%) 0.008 0.000 -0.027 0.004 -0.011 -0.042 0.023 0.095
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iR B H TR LA, BRE R U B ER R4 Tab.5  comparison of the predicied catches and the actual yields
Xl NS HET TS Rbo ik Brm _F8  BENZR(x10001) EREESH-H(x100001)
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Bl A9 &) £ R S PR T4 1, L 4F R85 T T B A 1:: 0.17";40 - g::
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