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Table I List of research cruises were used for this paper

= K AEM k. ik
Sanson Vessel Haul Range
#% Spring H3E 103/104 33°00' —38°15' N
3—4 B/1985 4 "Yellow Sea” 103/104 122 121*00° —125°00° £
¥ % Sumimer k= 3200 —35°15"
§--7 F./1985 & " Beidou” 142 120°00" —125°00'E

“#F Autumn e 32°00' —39°15' N
5—10 H/1985 £ " Beidou” 140 1207307 —-lZS’OO’JE
£ 8 Winter 45 . 32°30° —38°30' N
1 B/1986 & * Bewdou” i 122°30" —124°30'E
#% Spring #;# 103/104 32730 —39°00' N
3—4 H/1986 “Yellow Sea” 103/104 127 121°00' — 125%00°E
2 Autumn b8 3200 —35°15 N
9—10 §/1986 & "Beidou” 184 120%45’ —125°00' E
%% Sprng ;M 103/104 32°30' ~ 38°30' N
1—4 F/1988 & "Yellow Sea” 103/104 108 121°00" —125°00'E
B E Avtumn b e 33°30° —39"00' N
10 /1988 5 *Beidou" . 6 121°00' —124"30'E
#% Auwumn i 1037104 32°30' —37°00° N
10 A/19%0 4 *Yellow Sea” 103/104 s 120°30¢ —124°30' E
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Fig. 1 Survey area and relative abundance distribution of small yellow ¢roaker in the Yellow Sea in 1985
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Fig. 2 Mean Log— catch when present and frequency of occurrence of small yellow

croaker at four seasons and four depth intervcals. The 95% confidence intervals

are indicated and pumbers of haul at each stratum are given on the below bars.

Data in spring and autumn are combined from 1985 and 1986
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Fig. 3 Mean Log— catch when present (left) and frequency of occurrence (right) of
small yellow croaker at seasons and bottom water temperature intervals. The

95%; confidence intervals are indicated and numbers of haul at each stratum are

given on the right bars. Data in spring and autumn are combined rom 1985 and
1986.

2L EFAHENEETEYS RENEENIEFNHESNES. 1985 ENBEET 7 AR
ERMMEMNES s NESlgE, HEBEP, RENGEHAEKSE L, TELFTER
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184 284 B/ A (Preudosciaena polyactis) AN TR SH TR 37

(B4B), HFRBESHENTEERREST 1985 4., EHBINSE S5 S RKERAY
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Fig. 4 The distribution of 0 group small yellow creaker in the Yeilos Sea
in autumn. A: 1985; B: 1986; C:1938; D 1990
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ETEMEERRSTEOME. £ 1985 FHRAEYT FRLRABEKOERS T2 EER,
ST 7 80— 280 ZE, P4 128 R (& 5. (R R 100—150 K. & 86. 5%,
MR TR £

MTEZLEAHA DI, SEBEARE SRR (E 9 KK MBS N 40260
K, F1 105 2%, BEBMERARIE 40— 60 ZRF 140—160 ZX, 51 &5 41. 64 H
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Fig. 5 Length distribution of small yellow croaker in the Yellow Sea with season in 1985
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18 B HENHE(Pseudosciaena polyactis) £ ISP L MR 39

# RN B R AR A 1955 — 1957 4EHIE,. X 5 1. 0—3. 9% . BT HEFRE NN,
1958 £ 1959 X PR A. R Y 1957 E4HABEPH TR AKNB T BN,
BRI T 200 XA BE 5 51.2—85.8% ., AT TUEEERMERE R AR
ERERBD ZRBTERLTFERES, RS T HAENTRAE HESHEET
BAHEL, EATERPRGAET . HEEH/ N REMKASRD, FHEEI N 151
—166 BX, T4 5980 F(FE 2),/pT 160 ERABEE K 54.3—76. 5%, Ti Ak F 200
ERMWEA 8. 5-17. 2% XA+ ERE MR LLHAIERR. K 1985 £ KT 200 ZHH
BHA(LG 8.526.170— 190 ZEREGBEIR 15. 0%, A7 160 2K LI T, EM A S
SEEZ WA SR .

BN REAEBEEERUPERES . EF.ATEA YN NSARBLTES
RAER, FIEAE 200— 244 BooR, FIRE 140318 7, FHE# 3. 8—6. 3 B, X
HESRTHERBES RS, EATER, BN/ RAERBEY SR EE THRANTE,
FESFRERRUCBHEDRETBIERM 147 X, FHEE 55 75, THERRIET 1 &,
Hop 1985 £ HF 127 2K, 35 RE, 1986 FERITR, 1987 M 1988 EXTREREAK
FED. BMNARAEENEEBE EATERTHMAMBES, T EH 1-2 #H4
Bkl @EhE. SaRaBRORE . HmMETREY M FERE .,

£ EFRARAHMNEBHEA AL (1955 1988 5F)
Table 2 Size composition and mean body length, weight and main zge groups of

small yellow croaker in the Yanwei fishing ground in spring (1955— 1988)

£ Fokk@EpR  FHEEGD FRERG HEAHES L
Year Limm} W{gram) Main age group  Percentage of length group (mm)} by number
<160 170—150 =190
1955 219 185 3-5 1.0 13.2 85.8
1555 217 191 25 2.4 22.2 75.4
1957 208 163 2—4 34 35. 4 80.7
19G8 197 157 2—3 14.9 33.9 51.2
1959 198 150 2—4 17.7 27. 8 53.9
1985 151 39 1-2 76,5 15.0 8.5
1986 166 80 1-2 4.3 28.7 17.0
1588 169 T8 1—-12 34.3 28.3 17.2

£ EFWEED NS ERBERAH
Table 3 The main body length, weight and age of the pre —spawning population (spring) of
smaill yellow croaker in the southern Yellow Sea (1950’ s—1980°s)

£ EHER RHER BPER ATHER E +
Year 1950's  1960's  15870's  1980's  198C 1985 1586 1987 1088
FH & (R 221 227 179 147 164 127 159 121 123
L{mm)
FHER(E 203 218 102 55 77 35 70 30 K}
W{gram)
FrEy 5.3 5.2 2.4 1.2 1.5 0.8 1.4 0.6 0.7
B(yr. } ’
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Fig. 6 Mean length of small yellow croaker in catches from the

southern Yellow Sea in spring during the period 1956 — 1988

3. B EEAERR BEREKENAR DREERREXS FREHEF. BT 7
APREHERBREARE AT SERRBE. 73 ARE 27 440 B/ HAKE
N S HEE L ARERRrGE BT EFWE5 ARAFREEN. 4T
REFHAREEM Z6 A D RBEERGRAERTHRE. dTHEHRERA, A
PEXRRBENEERNREN. TXR/NREANTEFNPEEL-5 A EL0E. 1 BEaK
BB G 700 DL .2 AT 2R EERE. BR AR THEA L RAKDIERA
I 0.5—3% .2 s R PHE BB & 939520,

BEREYFHOEEEELAFEHEOEN REEN EE L THRS  SFHAEKE,
PR 0.6+ 1,

MREFEFR/NEEENFRRE. R4 D DHEERYARNER HEU I HAS/E

Fa4 JEHAAYHEEARER URTHEBMEL S

Table 4 Diet compostition of small yellow croaker in weight, number and frequency of occurrence

WA B BB HHEERCD
Prey weight{ %) Number{ %) Franuency(4)
R & & Calanus sintcus 0. 56 5. 50 12.77
G E EAF Acetes chinensis 2.20 307 2.13
HHRAR Crangon affinis 13. 50 3.07 21,28
KRR Metapenaenpus datei 15.13 2,13 12, 80
B R KW Palaemon gravieri 3. 21 0.71 313
T Trachypenaeus curvrostris 2. 54 0. 24 2.13
H T A3 Other shrimps 1.71 0. 24 2.13
W Engraulis japomcus 45,18 4,25 3181
LMW Collichthys fragilis 9. 37 0,24 2.13
WS P45 2 Chaeturichthys spp. 0. 74 0. 24 2.13
3 Orher fishes 5.26 0. 94 2. 51
T E 8 Sepiola drostrata 0.40 0. 24 2.13
BB Detrtus 0.11 0 4.26

« 5| 4 R T R RS F QIO LRGSR ERFESRE
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Fig. 7 Percentage (A) and average (B) of sex maturity stage of small vellow croaker
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L: 330(1_e—0. 17(t+2.5))

W=1, 4835 X107°L¥"
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HA KR, Bt FB ARGt 1959 £E K.

BT PREEXBONAFLTEE BB THRERERA 0C™, BEAK 1-3
XKig 1985 FAERANBRETRECH:

M,=0, 39, M;=0. 11,M,=0. 26,

MTHRBERERER AR FHE, B M=0. 25(3D=0.14),

NEERTTHERR 0.3 1YY R E 1985 FREEE R, PES THEL 0.9 #,
EBFETRETREAR ¢ RB:.Z2=1.45,F=2-M=1.20, HA EFEEHR0.83:4F
BFCTSEA 0. 76, KT R A 0. 63, HRFLT-E R 0. 13,
S ARENAGEHRERRNFAED BB EAEE. AHEREERTE.BL
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ZREEBLATER ASMAE ™. URANEES IR ERE(AT/SIDN
EHER. U REARETREENLRTR, B LUES BTSSR a0 =BT s
HELTER HFBEER LA N TEETRAR. T 1972 FRERS HEFRER
RKYHEE. =K ARRERS LREFREL. FX L AATERMR MEaN&
£k AEHMRR RO LA TR E TEP N A AT ER BN Holk 45
RERBRR KFBMERFEOEDM A AMSBE =4 T Es. BE—H&
BB FAAREAT. RMELTERPD—RHRATRE M.

Caich (X10001)

FROTM)

CPUE (hp)

b e Y £ B Rk ED L)

i 13
1950 1960 1979 1980 1990 #Year

8 LtAZH-—WAKAFERHE. HE. KEESLARFRNSEEHKEXEE
1950— 1991 FEMTERIMNR. A LA S K- B-BE:CEA D K%
Fig. 8 TFluctuations of catches (above) and CPUE (below) of small yellow croaker
Erom the northern China and three fishing companies during the period 1950--1991.

MEF=ZE —FEUESEAEN S HERE, A+ ERBATERBKT 3 &%, 4
RMATERMENES B A ETERB 107 24.5 1. BRIIANBENBEREERkX
RENEEETEMATIARENEEES.

MEASAT=ZE-—HEKETBHHKFAC AT HERE 14 0% AHERR 7. 6%
BELTEMRM L 2URATERY 2. 0%,

6. RFERR SAHANFERRIUES TFARMEERSHFRY Y, TER T LR EV £
. BN = T2 ENBENEERENTL N RARFREZE TRAMNE . B 1985
FLR.FHEBATTHREAAENEEEERAEE D . BERBENN T EEEL NS
HHREEER. RS AREBSEURBIMRESETN IR REBHENER. WRIFFE,
AREABBEEE. TEFRTERY £ 15 KUPKE U BERE FBC BRTHED
RIS ERFEERRBEIN HEEFHRRLEAAIT- A TERBEER. A HARSE—
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FRE AT BER LR SXAY . iS4 SRAERNRARRN 3T
ATBEFEEIARTRE NN T EARER, AMGREEEBEIRENERRE
(#&5).

HBNERYEHEEFIE 315024300 W2 (6], $k FIE 5100 — 26250 W2 [}, A
1988 =K. 1990 ERHEEHF. AFHNLZSRFRAILEREEY. REREPIT B E
B 1086 E4 FHARASERARS(EIA), HPr 2 B4 BBERD, HNTEEKS
69.2—8L. 6% (WLREGH) . BT8R 1984 AT 1985 MLk, B8 1986 &
BN BT & A5 SYO M. T 2 A HIROERRE. B SELHEN
ik E R AR, K 72.0—91. 5% (B 9B), L BIRREK 81.2%.

#s5 WENAHAFER (260D

Table 5 The estimated biomass (tons) of small yellow croaker in the Yellow Sea

A Year 1985 1086 1988 1980
=X * X 4 3 -3 3 3 ® ®
Season Spr. Sym Aut. Win. Spr. Aut. Spr. Aut Aut.
[ 5431 258 B417 1214 13725 7253 1731 913 15184
H L 10600 14300 22750 4500 24300 23700 3150 5100 26250
| —FIEREEA N EGR
| -BrERNRELHER
B
A X
:o 109
m 1
0
&0
It} @
N 20
’ 1955 1986 1987 1988 SE4 Year 1985 1985 19mA 1990

E‘j J?i%liic i ﬁlﬁt

By JhESEEEHEMRERENESL. A3 HB0A
Fig. 9 The percentage of juvenile and adult population in the total catches. A; March; B:October

Hoo#

RS NRELH T L HEANARKEY, HE=RE T 1957 F58 12.4 T, R
BAZRSEN R 10 A AXTERUPERESAIMNA FAERHFR
B RE RFARREE BB R F RN . Bt BEMRL & ZREKRT HH
2 ol BB S L RIRE T %, EEBENBFYPIRE AU IR, RERHE S
BEEEN 0% L, B, i TRSSFARNYRNRE TR, SAREFRTHEK
b, B N MBRBENAE, A RRERERE TR, MRARTRERNNE. ALY
ZE-TEEENTERSEEREE T8, BRC RN E A AR RRENLE. R

PDF SCH{#i ] "pdfFactory Pro" X Hfix A% www. fineprint.com.cn



http://www.fineprint.com.cn

44 BOE K = H 34

HR TR,

NGB B KSR EEEFET RRER LB AT a AR, B BB
e R AR . 22 AR R R 2R T AP 6 LA E A0 . JRTT 6 I E B 1956
— 1959 AR & B MUNR R 3334 %, BT AR /NRE A T RISEHEEAL,
PERIR S AN T BR B L A E  E B

45 1955— 1960 FE AR, N I, T 160 B A RERYEIRR f3H34 95000 01, K i
BEEERNS, M2 T(ED, BRTHEEE 1985 £7 198 FEEFRRES Y
1959—1960 4E80 0. 635 A 13. 634 (R EIE SRS MR 70% 18D, BH 1. 5%. &
BEBTRERER T EAM 10%. B 10 455 Beverton 51 Holt 08 B A I B MR
(V/RVAREH B fi L. BIFRMEE =1 4 18.F KT 2.0 8f, Y/R BEEAM 115.5 %,
RO RER R TR RALN. AA, AIBE, WERSRKRMA, Y =2 &.F
>0.6 8. Y/R ¥R F AT /. T3 (0.3 #)FFA.200F.Y/R »46.3 AR
B 10.1% . MBEHYUNH BB RS SFSERESE 2 & B Has
BESHUAERNS Y/R KT 93.8 7, XHERHIT 102. 6% MERBRTER
FIBHRRAE 50% , BI F=0. 60. 354 Y/R FALRS T, ZISEMINS. 3%, XEEROURM
T8, M EKKER T EFRE.
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Fig. 10 The Y/R of small yellow croaker in relation to fishing mortality (¥) and age at
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ECOLOGY AND POPULATION DYNAMICS OF SMALL
YELLOW CROAKER (PSEUDOSCIAENA POLYACTIS
BLEEKER) IN THE YELLOW SEA

Jin Xianshi
{Yellow Sea Fishery Research Institute, Chinese Academy of Fishery Sciences, Qingdao 268003)

ABSTRACT By surveys from 1985 to 1990, changes in abundance distribution and
population structure, reproduction and feeding, growth and mortality of small yellow
croaker (Pseudosciaena ployactis Bleeker) in the Yellow Sea are analyzed. Simplification of
present population structure, and earlier maturation than that in the 1980s, and increase
of growth rate have been observed. The fishing morzality is so high that the individuals are
caught before they are sexually mature in the Yellow Sea that leads to the growth
averfishing. 1t 1s suggested that the current fishing mortality be reduced at least by 50%;,
and the age at first capture be increased to 2 years and elder. As long as high fishing
efforts exist in the Yellow Sea, it is impossible for the stock to recover and to reach
maximum sustainable yvield. In the 1980s, the stock size has been decreased to about 1/
10th~1/15th of the level of the 1850s. The decline of the catch and biomass at present is
attributed to overfishing, Some possible management measures are proposed for this stock

in the Yellow Sea.

KEYWORDS Yellow 3ea, Small yellow croaker, Ecology, Fluctuation, Overfishing,
Management
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