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Seasonal and annual variations in biological characteristics of small yellow
croaker Larimichthys polyactis in the central and southern Yellow Sea
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ABSTRACT Based on the data collected from bottom trawl in eight cruises by R/V “Beidou”
in the central and southern Yellow Sea from 2000 to 2010 and historical data from 1985 to 1986,
seasonal and annual variations in the growth, feeding habits, reproductive characteristics of
small yellow croaker Larimichthys polyactis and the dynamics of its resource were analyzed.
The results were as follows: the average body length and the dominant body length range in

spring were higher than those in the other seasons, and showed a decreasing trend from 2000 to

& A RBF RS T BB H (40906086) F 5K 863 114 R (2009 AA09Z401) FI 1L AR 44 78 111 2 4 L 5 AL 4 L 7] 7% Bl
* WMIAE# . E-mail:jin@ysfri. ac. cn

Wk H 1 .2011-01-26 3352 H . 2011-03-30

YEH T IR (1984 4 Hli 4, T Ffa F AR5 . E-mail: shanxj@ysfri. ac. cn, Tel: (0532)85836344



8 ok B B R %32 4%

2010 with narrower dominant body length spectra. The food composition of small yellow croak-
er greatly changed from 1985~1986 to 2000, but no significant changes were found from 2000
to 2010. Japanese anchovy Engraulis japonicus was the predominant diet in 1985~1986, ac-
counting for 45. 18 % of the total weight of the diets, then was the small-sized shrimps. In 2000
and 2010, Euphausia paci fica was the main diet, accounting for 47. 28 % and 37. 20% , respec-
tively, then were Crangona f finis and Leptochela gracilis. In addition, the proportion of Japa-
nese anchovy in food composition increased from 4. 67 % in 2000 to 10. 64 % in 2010. The pro-
portions of individuals with gonad development at stage [[ in 2000s were less than those during
2007~2010. The mean catch of small yellow croaker was the highest in the 2000s (excluding
summer) , but the relative abundance gradually decreased since the 2000s. In addition, the dis-
tribution of small yellow croaker gradually migrated northward. The impacts of human activities
and environment changes on fishery resource become more and more serious, thus the attribute
of small yellow croaker population and its life history characteristics in the Yellow Sea greatly
changed. So, variations in biological characteristics of small yellow croaker should be fully con-
sidered in fishery resource management and conservation.
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BRACAE RE SR E SY TS, 1985~1986 4F H /N MBI 2 % 4 B A (1996) Ll £ 77 ok A DI 4R
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2 #HR Table 1 List of research cruises used in this paper
i il (- ) vk i
2.1 K4S Time Haul Range
2001-04 47 32° ~ 36.5°N;120° ~ 126°E
2001 4R AR /N F AT B4R B Serin 2010-05 18 32° ~ 37°N;121.5° ~ 125°E
K 120. 3mm, S5 A2 100 2000-08 44 33° ~ 40.5°N;118.5° ~ 125. 75°E
~ 140mm, £ i 95.00%; 201‘0 B Summer 2007-08 43 32.5° ~ 39°N;120.5° ~ 124.5°E
SR SR @ AR 2000-10 47 33° ~ 39°N;121.5° ~ 125°E
102. 3mm’/ﬁ‘:qj%¥h?:{(% 81~ A Autumn 2009-10 47 32.5° ~37.5°N;121.5° ~ 125.5°E
120mm, £ i 85.397% . 200/0 E 2000-12 30 32.5° ~ 37°N;121° ~ 125.5°E
RN R Ry e Wine 2010-01 10 32.5°~ 37.0°N; 121° ~ 124.5°E
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Fig. 1 Length distribution of small yellow croaker in the central and southern Yellow Sea
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Lis A, o5 48 42 1o O He B AEL R AR o 4. 67 %6, 2009~ 2010 4F /N 8 £ (14 £ 49 21 1 A K VR B UF (37. 20 20) (408K
IR CL6. 39 Y0 A R 4 IR (19. 7490 Jy 3 » BRAE 0 4Pt ol im0 9 LU 91 (10 64 00) o 1E AT 52 4% i v 34 £
N A AN BTG 28 B RN T 70%0,2000 AF/NEE A0 AR A4S R (41900 ~64. 200) F i T 2007 ~
2010 AE A ZN A 28 B (6. 700 ~37. 400 JF H AN TR ESFH D 1 9m 2 Ry LB e, 3 % 4
G L AR A5 A Z 5 AR LB AE 2009~ 2010 4F 1Y 7 2= FIRK 2 o e 1) LL 4910 (U8 2)
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Table 2 Annual changes of diet composition of small yellow croaker in the Yellow Sea

1985~1986 4F 2000~2001 4f
2009~2010 4F
K BT 1990) (B =% 2004b)
Prey composition FREM AHEA L BIHE  EEEAL MREAL MBI ERESL PREML LB
W(%) N(%) F(%) W(%) N(%) F(%) W(%) N(%) F(%)
it Engraulis japonicus 45.18 4.25 31.91 4.67 0.07 0.92 10. 64 0. 54 3.19
TRV T. kammalensis 9.59 0. 26 4. 47
Bk E At C. lucidus 9.37 0.24 2.13
g4 KR40 Apogonichthys lineatus 3.36 0.07 1. 39
WK =W Enedrias fangi 1.59 0. 04 0.77
HREWIF C. affinis 13.10 3.07 21.28 9.38 0.71 7.70 19. 74 1.86 7.29
HICHKAF M. dalei 15.13 2.13 12. 80
BWIRKBEIF P. gravieri 3.21 0.71 2.13
JERUER T, curvirostris 2.54 0. 24 2.13
KEHGER  Euphausia pacifica 47.28 64.58 60. 86 37.20 82.68 71.75
YNEHR L. gracilis 7.21 2.28 10. 79 16. 39 5.12 11. 62
iAe 2z IRWF Eualus sinensis 2.44 0. 45 3. 85 3.32 0.79 2.50
wEBASEUR Alpheus distinguendus 1.51 0.02 0. 46
K Themisto gracilipes 0.71 1.76 2.50
e Pk &  Calanus sinicus 1.31 12. 25 9. 40

2.3 AR

2000 4 8 H #2007 4 8 A /e gk & 4 4b T 11 3) 5 75 2000 A& /N PR A & 4T 114
di 35. 5% . 7F 2010 4EFHB/NE MR AT 1. &4 81. 6% . 3F HAE 2009 4EFk /N PR IR & B AL T 11 WA e
Bl T 2000 4FEFK T 5 4 25 2000 4F 12 A/h s IR R & AL T IR LE @/ T 2010 4E 1 H 3K 5/ £ 9 5
SAFVEA K.

2.4 BESH

ANBLAAE 2001 4 7 2R 00 A A8 IR A DXCE0E B 7 3 K S rh R RE R . 2010 4R R R 2 0 A AR 1A A X
Sl Az B K B PR s 2000 AR B R X B R B AR/ L A B IR A K BN S 2 00 A1 L T 2007 AR B/ T E
A 75 18 A5 DX R AT R K SRR B K 85 2000 4R Bk 2 32 B A A8 U A DX R SR T R 30 K SRR g K
2009 4R Bk = 32 2 I3 A A ] A DXCHrPR SE AT  K d; 2000 A A Z 2 B0 A A8 1A A X e 0 R R RS A
2010 4F4 2 2P AT R L B 7 J A AR AL R K (1 4) o NI 4 ] LU L BR 2 2240, AL 2000~2010 4E 4% 4> 2
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Fig. 2 Feeding grade of small yellow croaker in the Fig. 3 Percentage of sex maturity stage of small

central and southern Yellow Sea yellow croaker in the central and southern Yellow Sea

o e x3 HEDPHFHNEENTIYERE NDEREN TR AR LI ME
2.5 ﬁi}’?‘-gﬁ Table 3 Mean catch, the contribution to the total catch (%) and the frequency of

occurrence of small yellow croaker in the central and southern Yellow Sea

ZIN R R 1 2 R AR A A T

M 2000 4EF] 2007 ~2010 4F4bF % e Ak PSRRI R

N v = = Mean catct ) 1 i F tency of
TI‘%%% , J-JFHXUL /'é\ Y@ﬁﬁ E]/‘J Dl Tﬁkﬂl Time ean catch Contribution to requency o
E%—FE& 'fEl B Iﬂ%ﬁjﬁfﬁ%% E (kg/h) total catch( %) occurrence( %)
N H o 1 H e il DRI SN
é%ﬂgé%ﬂﬂ%iﬂ(%@ 3)0 [z] 5 E‘Z 5 Spring 2001-04 5.25 37.41 61.70
ZT—\‘ T/J\ﬁlf@qzﬁjfﬁgj’ii E"Jﬁz I\ETJ #XR/TAB , 2010-05 2.54 23.00 89. 60
2000 ﬂzxpﬁjz@%%%% Jﬂ%ﬂ\ﬁ/@ 5% Summer 2000-08 0. '13 0.03 38.62
B:/J\Ejﬁﬂgﬁ%%%ﬁ(@ 6),}J\ 2007-08 16. 36 22.49 67.42
1990 ﬂz%télzﬂigﬁd\ﬁﬁﬁgﬁ%ﬁ A 2000-10 4,33 8. 04 85.13

FkZE Autumn
%ﬂ/\%ﬁi ‘L/(,ﬂ;ﬁ . 2009-10 2.09 3.65 83. 00
2000-12 9.93 18. 80 56.71
LNEIRY A7 Wi

3 Wit EF Winter 001 1.32 3.07 72.50

3.1 EYMFEHIENETEMNE

.11 AR AL KL IL R B B e B

B /N AR EEAS PR /N UAL AR AL I G AR B ™ E (B 7)o /N A ST B AR I8 R B R K BR 7E 1990~1997
AR ) B — S AR AR E IS AN 1950~2010 4F— FLAb T R BERYE e, FEAHE ST /N B £ Ff i S 24 14 Al
PARRKAFAE W] 54246, 2007~ 2010 48 30 A vl 28 9 /)N B b e 1 S M4 R SR K/ T 2000 48 5
S 7 B AR RITBR A B A (R 34 /N T 1985 ~1990 4 & A 2= 45 /N 8] £ (14 F B R KR # R K (4 B AE1996)
B L /N T 20 28 50 AR /N i fa R REAY F SR (214 ~225 mm) OKAIAE 2003) A 3 A 4 5 g 46
o A ) R B 2R I AR A 2y U L A Sy B A A AR T XN S R A AE Y T LA S AL A R I D T A
1999) o Gi4b i BER 47 T 5 R 1V A W) 58 I8 B A ST OC R KA, i S B OC R AR ILE (Bundy  2001),
AR R 8 05 DR e B R P T R . VR AR W 3 AR, NS A e R A AN AR R B e DR TR A Y R
SERENBAR” B A2 S RO% (Myers ez al. 2003) 58238 FR ] S /N AT il (4K R A 0 25 2 B0 28 R AR W 22 RRAIE
AL R AE F AT S A8 4k (Conover et al.  2002; Walsh et al.  2006),
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Fig.4 The relative abundance of small yellow croaker in the central and southern Yellow Sea

3.1.2 AR AE KR E e b, R AR T

Wi % 7K SRR B8 1 28 Ak S AR T6 B i B 25 R, /N5t (g R BE LS A B & A T AR RS b . I /DN o fo PR
AR S e M BB R (R 4. ko fHA B 1959 4F/Y 0. 17, —2.5 i, B ALK & 1985 4R 11 0. 25, —
1.21 #2008 4F[Y 0. 45, —0. 47 . HUk . ) S AF I B W75 /N, 1959 . 1985 4F T 2008 4F /N #5 £ [ {4 T A& £ 45
SRR B 5. 4.3, 83,1 83 W (R%ksE 19904 WA 19965k EE S 2010) . 78 & A1 AR I /K 38/ 8 fa
PR A LB e 25 0 . AR K Oy UM B BESS A 0 % A48 17 0 8 1928 (b OB Il % 2004 SRS %5 20065
Dieckmann  2005) , 3 H/N g fa M gl 2V e /IMA I FIAR i b 0 3 T B OKMIAE 2003) , 7E HoAth M 25 A A 58 b
BRI R KRR (B BESE4E 1993), K 4 AT LLE H . A 1959~ 1985 4F /N a1 4 K
EE PR 35 2 AE A R AFR LS b d R3S 5 DL 1985 ~2008 4F /)N 85 i (1) A K 80 B 4k B2 R L 3 4
AR 2k S AR, (H R B E 1 f KR K th 5  /N T 19594F R 1985 4F (1 B 36 5 K MK L 3 AT BE 2 7E R 85 AR Ak
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AR EF N AERETHATFIN, 5 ]
2000 EHEFHMBENFMaMREFTAFNME T ) i
Hofs 8 % # F 2009 ~ 2010 EHEFMKE. 5 0 H —

1985 4F A H o 1T 7 4 Hﬁﬁﬂﬂ‘% REEST YL # Spring ¥ Summer #k Autumn A Winter
2000 AR 2 T M £ L B FE 2010 4F A9 & & 5 ¥R R S 0N R A0 OT- 2 A R Y 2 AR AL RTAE PR AR Ak
W TP IS 2 Tt . PSR ASsh iy A 1% iy Fig.5 Seasonal and annual variations of mean catch of
LSRR A T b S e, D RE S 5 AR R b small yellow croaker in the central and southern Yellow Sea
WHEMAGRY LR P FME 1993, IF HAE

sk A 072 R P RIR B AW B oo

(Smale et al. 2010), TEM EWE LT85 g 150000

WEMH 4R 88 Pagrus auratus B4 3% 945 1F & 4 11?1;% 100000

T RBFEM R A (Hauser e al. 2002 ), /N7Efa ﬁé\ 50000

VT KM i R CORARS 1995), {e B AT ersezszenTersyIsgsaTszsazis

WRIT 25 W W05, /N o TR M S L I SR SIS A RARRANANANANA NN ARSI

PUARK N, H R i (2B H 19965 4 Year

SRABMEZE 20065 K AT 4E 20035 % 6 BN A0 B 7 AR R AR Ak

2005) » 3X 1 78 40 E B T /N3 0 78 B 55 A8 Ak Fn A Fig. 6 Fluctuations of catches of small yellow

W BT R 2 o PR ] R BB (L A croakerin the Yellow See

O 3 o e A L AR R YT ML 5 22— 2P g . g _

O N T B0 Y TR 1 5 6 2 T g 00 o A K Avorsge by lngts [T S
. . . ) z 2 25 — TR Averageage -

T 0 o BERE IR B B SR AR E2 5 5

HEAEGE 19 48 b (Dieckmann  2005) . i #e s fly E 2 150 .-

6008 0 2 0 7 T R R - 2

3.1.3 YA EMRE AT, BTRAEK <, ey 5

AN BT TALIA 1985~ 1986 4F 5 2000 4

BT W ER AL, 1985~ 1986 4F /N Y 4E {5 Year

ERJELLER G R B A9 45 18700 Oy 2 LK T YN T RTINS R RCES RS e

F/NRYEAEER 2 R THE 19900, 2000 4/ Fig. 7 Annual variations in average body length and

WOEWAHARFED KREFE#BIE M E. 5B R average age of small yellow croaker in the Yellow Sea

B 47. 28 % MR 4. 67 % (A% S 2004),

TR 2 8 3 A8 A6 1T B 55 /K BBl AE 25 R 8 rh I B R G 2R M B W) 5 A B DA G, I AR OR BB Lophius litulon
FA B+ 10 Liparis tanakae 3% 5 538 I, 3 P A0 2OR A BB & K G R m B G B KRBT AN L)
R 5 HAMMKIE N EY S UERFAE 19900, J34b B LSRR E Y B B sh Wt R S BOL B ek
AR [ 2 B AR A R RS A B R B (&R 2003585k B 2007;]in et al.  2010),
FORE B 0% 1 28 Ak 5 RREAS IR B S BT Pk AR A A O, 3K 6 35 N PR 72 Ak i 45 b R S0 R TR R B (R R AR
1982), HEUF/NHAAEFRHM 1985~1986 4E[ 3.7 FFEE 2000~2001 4FE [ 3. 4 (i B4 2004) , 3% 78 H:
b v BN B AR 0 B PR ST A R LA AR O 1L AE 2008), 0F HR T Bk & 10 4E T R 0.1 1y 3 B
(Pauly 1998), #EIFRFM AL E EHEMBCEASC, M H 53 B % VA, BUE TSRS
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MEFRE M, B ol TR R G W) T K8 FR G A TR B DL SRS R 2 (Pauly  1998.,20035
Link et al. 2002).,
(EPEF R0/ LY &2
M 2000~ 2010 4E /N5 x4 HBENEABERSHWEL"
() £ W 20 ik A5 Ak 3 R B Table 4 Variations of growth parameters of small yellow croaker in the Yellow Sea
% y #E@E;ﬁ:ﬁ%gﬂﬁi r'—( HKZ 8 Growth parameters 1959 4F 1985 4£ 2008 4
AT 5 E‘J H % I llﬁ % \]ﬁ ;ur K 2Bk Growth coefficient 0.17 0. 22 0. 45
o TR 20 4 60 4N HT B L. Asymptotic length/mm 330 361 270
G /N AR Rl A R T B WA 4ERY t0 Zero-length age —2.5 191  —0.47
(12, 499%) B RE A IF Pi A4S 1, Inflexion age of body weight growth 5.4 3.83 1.83
(16.89%0) . K F ¥ B UF * BB IR T XUAOR (1990) 4 A1 (1996) 15K [ B % (2010)
(15. 36 %) (X 5% i %
1991), 5 2009~2010 48 /N g i P AP A L AR (L RSP VEBRERBR 20D X 2 ik TS R aeid 17K

AR BT B S G DS . FEARBIEIE N A R A RN T 70062000 AR £ 4% A
TR B RE ST 2007~2010 44 Z 05 9 23 B A R 2010 4R F =, 5 1990 4F LUFT /)N 25 #3175 7 5= 19
7 AL 98 SUFTE R FE R (R AL 1996) AR AL R T L fe s TN B AR ARIBRE O AR E T/ B
o1 BCED 5 Ul S 1 2 AR A A B AR A A A PR IR R T i /N B A 3 A G I A A ROBRL Y ] 4
R o 1 15 B GE REUI AR A O/ B 00 70 B0 1 R = b 3B I S 3 5 A& P/ M= R EE T
%

3.2 REENSHBRED

3.2.1 ARXMFREZR Y .54 AR

JINEE A B ST 4 i AR B AE 4SS 2T A 2000 AR F] 2007 ~2010 AF 40 Tt 35T B R A, O HOXE R i 3R 5 Y 5T AR
W TR, BRI 20 th4g 90 ARARTF 4 /)N i f0 7F 3801 IX B 4 455 o iF A 2 I O] L fELJ2: 2000 AR AR 430 4R
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