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The population of small yellow croaker, Larimichthys polyactis, in the Yellow and East China Seas has
decreased significantly since the mid 1970s. Several management measures have been introduced to
conserve it, but population size remains low. To rebuild this population, it is now necessary to consider more
effective management methods based on the stock assessment. To determine long-term population changes,
fishery and biological data collected over 34 years (1969 —2002) were analysed. Yearly fish length
compositions were analysed for the time periods 1968 through 1970, 1978 through 1982, and 1993 through
2002; and catch data was available from 1969 to 2002. Annual population sizes were calculated based on
length composition, the relationship between total length and body weight, and total landings. Analyses
showed that since the 1970s, average size of harvested fish decreased; the proportion of less mature fish
(smaller than the 50% maturity length, 19cm) in catches has increased and the estimated biomass has
decreased significantly. Consequently, the main management recommendation is that juvenile fish need to

be better protected to allow the rebuilding of resources to a more sustainable population level. This will
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require fish size limit, permissible mesh size, and closed area and season regulations.

Keywords: Long-term population changes, Small yellow croaker, Yellow and East China Seas
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Fig. 1. Catch area of the small yellow croaker in the
Yellow and East China Seas for 34 years from 1968 to

2002.

Table 1. Number of boxes and individuals by the fish market categories, seasons and decades of fishes measured for
estimation of the length frequency composition of the small yellow croaker caught by the large pair bottom trawl in the

Yellow and East China Seas

v Large Medium Small Dead Small Total
e Box Individual Box Individual Box Individual Box Individual Box Individual

1968 65 2,902 70 6,249 59 10,607 14 6,020 208 25,778
1969 139 5,522 135 11,293 129 21,052 67 28,621 470 66,488
1970 18 817 33 2,833 22 3,209 5 2,106 78 8,965
1978 6 311 16 1,722 14 2,469 10 2,688 46 7,190
1979 17 972 9 1,937 11 2,203 12 4231 49 9,343
1981 28 1,674 29 3,059 32 6,560 26 7,378 115 18,671
1982 21 1,029 25 2,330 27 4,367 28 9,697 101 17,423
1993 2 114 6 683 16 5,041 4 1,994 28 7,832
1994 2 139 8 1,117 10 4,468 4 2,960 24 8,684
1995 3 195 8 1,147 11 3,743 2 1,095 24 6,180
1996 1 88 8 1,197 15 5,178 3 2,527 27 8,990
1997 4 480 14 4,366 5 4,486 23 9,332
1998 3 633 10 1,020 2 1,611 15 3,264
1999 1 169 11 4,284 5 3,291 17 7,744
2000 4 1,068 8 2,681 2 1,110 14 4,859
2001 7 906 16 5,369 6 4,056 29 10,331
2002 15 5,322 8 2,843 23 8,165
Total 302 13,763 366 36,823 420 91,939 203 86,714 1,291 229,239
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Table 2. Mean length, standard deviation and range by the fish market categories, seasons and decades of the length frequency
distribution of the small yellow croaker caught by the large pair bottom trawl fishery in the Yellow and East China Seas

Category Season Year Mean length (TL, cm) Standard deviation Range (TL, cm)
Winter 1969 — 1970 34.26 2.88 25.62—42.90

1978 — 1982 32.43 2.44 25.10—39.75

1993 —2002 32.00 312 22.64—41.36

. 1969 — 1970 34.00 3.54 2338 — 44.62

Spring 1978 — 1982 32.60 2.09 26.34—38.87

Large 1993 — 2002 30.18 1.69 25.11-35.25
1969 — 1970 34.94 3.17 25.43 — 44.45

Summer 1978 — 1982 33.40 2.03 27.30-39.51

1993 —2002 29.64 139 25.47-33.81

1969 — 1970 34.33 3.20 2473 - 43.93

1978 — 1982 33.39 235 26.34—40.44

Autumn 1993 — 2002 29.74 1.97 23.83 - 36.65

Winter 1969 — 1970 27.10 242 19.84—34.36

1978 — 1982 26.88 1.84 21363239

1993 — 2002 25.75 1.82 20.28 3120

_ 1969 — 1970 27.27 271 19.14—35.40

Spring 1978 — 1982 28.01 1.85 22.46-33.57

Medium 1993 —2002 26.19 1.74 20.97—31.41
1969 — 1970 27.10 258 1936 —34.84

Summer 1978 — 1982 26.63 1.59 23.45-29.81

1993 — 2002 25.79 1.61 20.96 —30.62

1969 — 1970 27.24 224 20.52—33.96

1978 — 1982 26.75 1.91 21.03—32.48

Autumn 1993 —2002 25.27 1.96 19.38—31.16

Winter 1969 — 1970 2238 241 15.15—29.61

1978 — 1982 21.93 1.80 16.53—27.34

1993 — 2002 20.44 1.99 14.47—26.41

' 1969 — 1970 21.94 228 15.10—28.78

Spring 1978 — 1982 21.58 252 14.00—29.15

Small 1993 — 2002 20.00 232 13.04—26.96
1969 — 1970 21.48 2.03 1539-27.57

Summer 1978 — 1982 21.41 2.03 1533 —27.49

1993 — 2002 19.73 2.08 13.50—25.97

1969 — 1970 22.19 2.05 16.04—29.34

1978 — 1982 21.74 175 18.25-25.24

Autumn 1993 —2002 20.09 230 13.19—26.99

. 1969 — 1970 14.97 232 8.01-21.93

Winter 1978 — 1982 16.25 1.88 10.61 —21.90

1993 —2002 14.93 1.93 9.14-20.72

_ 1969 — 1970 15.16 217 8.65—21.67

Spring 1978 — 1982 17.16 1.84 11.65—22.67

Dead Small 1993 —2002 15.14 1.66 1016 —20.12
1969 — 1970 15.79 249 832-23.26

Summer 1978 —1982 16.16 2.00 10.16—22.16

1993 —2002 15.50 2.05 935-21.66

1969 — 1970 15.61 1.96 9.73-21.49

1978 — 1982 15.73 1.89 10.07—21.40

Autumn 1993 —2002 14.15 1.93 836—19.94
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Table 3. Relationship between total length (TL) and body weight (BW), mean total length and mean body weight by the
fish market categories, seasons and decades of the small yellow croaker caught by the large pair bottom trawl in the
Yellow and East China Seas

Mean
Year Season RelaE}Tsthl;)f;/ween Large Medium Small Dead Small
an TL BW TL BW TL BW TL BW
(cm) (2) (cm) (g (cm) (2 (cm) (2
Winter ~ BW=0.0043TL** 3427 386.00 2729 180.00 2190  98.00 1520  27.00
7o Spring  BW=0.0043TL> 3400 37600 27.10 185.00 2152  91.00 1584  28.00
Summer ~ BW=0.0043TL** 3489  409.00 2720 181.00 2220  86.00 1553  32.00
Autumn  BW=0.0043TL:>* 3430 387.00 27.13  183.00 2224 9500 1548  30.00
Winter ~ BW=0.0046TL**" 3243 337.06 2676 18154 2193 9564 1525  29.69
gy Spring  BW=0.0013TL 32.60 36499 27.99 21080 21.58  82.64 17.16  36.21
Summer ~ BW=0.0065TL*™ 3336 382.60 2663 188.94 2141 9541  16.16  39.54
Autumn  BW=0.0023TL**! 3339 40239 2675 187.63 2174 9191 1573  30.18
Winter W=0.0030TL*** 3200 323.62 2574 15628 2044 7229 1493 2529
03_0y Spring BW=0.0047TL*>* 30.18  259.42  26.19  164.69  20.00  69.40  15.14  28.44
Summer  BW=0.0055TL*"* 29.64 27020 2579 17341 1973 7385 1550 3422
Autumn  BW=0.0036TL** 2074 26822 2527 15652 2009 7330 1415  23.00
2 &5 9] nhal 4= FHAbo] A Eofof st o] 2l & ToFoZ Yro] dro 2 ¢d A FE o
S vtE =2 gabstr] YeiAe AFGE HdEA gute|=E S5 I AFE ddHE=E S
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Fig. 2. Length-Key, normal probability distribution by the fish market categories, seasons and decades based on the
length frequency distributions of the small yellow croaker caught by the large pair bottom trawl fishery in the Yellow

and East China Seas.
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Fig. 3. Yearly length distribution calculated based on the Length-Keys of the small yellow croaker off the yellow and East
China Seas from 1969 to 2002.
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Aol AA —keyE 7IHe

oA 2 7]7} 2—3cm Aol A& oF 4= Q1)

o] 73t dAdo] Ut o Bet S S5l df, XIS HS
T H 2 Aol A 85 AASHA YR B o] 7] AA Qo o ol o & H
A S A RS E&sto] =43 A A 719 Al &2 Al 9 49 e9H&
Aol & A — A5 BA A (Table 3)o] 7] = o] 7} AFESE F7tek= v, of 2 F A
AE AdiE AH T E ASE BHAEE 9 a ojAlo =gujee Fasta k. 53] of
Abslo] B BAAZES 5T (Table 3). ﬂ%ﬁA_ﬁM%%WMhOWk%ﬂ%ﬂﬂ
Al Al AT oS AT BHAFT E£Z&2 19964 o] F ALY I YA oF
S & Yo Ao tE A8 A5 ojguty Uth 2B R Y59 oA 27| = 7t AE
E AL £, o] & Al W& AlgE A% 5 GAsH s dES & 5 AT
—key (Appendix 1 —3)E 7|9to 2 A& L7+ (Fig. 4).
2 RSl A RAL 1ot T o2 drya A A —keyoll o)A =44 o=l & A%
atsto] A of &9 AL F45 =AY HAAHE (Fig 5 19691 o] 5 19881
of 2o = Yety Qi (Fig. 3). L&A B 7EA] 16.1 —17.7cm @] Rl 9]0 A AW & HolH
Ho} Zho] . Ato A AFEE 2t Ao whE A Bl A dAeES FASEL ey, 1%
A AGHIE L sto] 243 A —key  FATHA 42 3FE ] 2000-2001d of = 14.9 -
£ 7Ivte 2 yerd o g = A xgo] A7t 15.4cm2] H 9] Yol A AW-5-& Holal glo] of
A 2z7] ALH 7S s o] &= 1968 —1970 &5 77|71 1970 tjof B3 1.2—2.3cm 2+
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Fig. 4. Trend of proportion by the fish market categories
of the small yellow croaker caught by the large pair
bottom trawl in the Yellow and East China Seas from
1969 to 2002.
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19 c¢m) based on the length distribution derived by the
Length-Keys of the small yellow croaker off the Yellow
and East China Seas from 1969 through 2002.
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Fig. 6. Fluctuation of the index of estimated biomass
based on the length distribution derived by Length-Keys
of the small yellow croaker off the Yellow and East
China Seas from 1969 to 2002.
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Appendix 1. Length-Key calculated based on the normal probability distribution of the small yellow croaker off the
Yellow and East China Seas from 1969 to 1970
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Appendix 2. Length-Key calculated based on the normal probability distribution of the small yellow croaker off the

Yellow and East China Seas from 1978 to 1982

Spring (Apr. — Jun.) Summer (Jul. — Sep.) Autumn (Oct. — Dec.)

Winter (Jan. — Mar.)

Length

. Dead . Dead . Dead
Large Medium Small Small Large Medium Small Small Large Medium Small Small

Dead
Small

Large Medium Small

(TL,
cm)

10

11
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49
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37
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Total
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Appendix 3. Length-Key calculated based on the normal probability distribution of the small yellow croaker off the

Yellow and East China Seas from 1993 to 2002

Spring (Apr. — Jun.) Summer (Jul. — Sep.) Autumn (Oct. — Dec.)

Winter (Jan. — Mar.)

Length

. Dead . Dead . Dead
Large Medium Small Small Large Medium Small Small Large Medium Small Small

Dead
Small

Large Medium Small

(TL,
cm)

11
35
81
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67
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67
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