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Fig.1 Changes of catch yield and fishery events of L. crocea in Zhejiang Province from 1950 to 2020

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

https://www.china-fishery.cn


https://www.china-fishery.cn

618 KopE OE R 46 45

Bk 2, T o B T R G R Rk LT
oo Wi FORE, REMAER . R KA RS
BEIARZE R &3, KRB 0 BT IRAN AR 1E 8 A K AR 72
RAS, 4R, FERAEFEMN @ H T H—6 H )
FHA WS ZEUY K IR 10~25 m (977 B 379 455 K i
O AETHRRAR . 1956 AFRKZRR, Rk AR EE 1%
AN, 46 76 Wi w1 R 0 3 i K A
WA G, 1957 4%, N Hb DX 5 J ke 1) 2 Fh
YEML Tt SR T 60% LA b B3t R B & Rl
VR B; KB M0, 2 9ARAEIR, & XE™ ms A
ApfafAE 162 M, KRN T 20 £5, ik 10x
10* 1%, PRI, H TR AR 1 R R A WA K
B 2RI A B — S, Oy 16, 7x10% ¢,

1.2 B E (1958—1967 £F)

KREAGFFFUIME , W8 EEd st -
Tho BCEE LG K B £ 4 a4, R,
WAL MY, 4—7 FRCE ARG K b 4
iy 70%, VAL, — M RCTHER ARG 0 2
185x10* &, 4xX 33k 3x10° B, Mg T 4%
P L R AR e B G, IRE L
A TR FERIT, AR AIEa, EORCREUE
Jiti, PR R . 1958 AERK T, AR
BEARBLEE R 1964 4F, E 5Bk i (LT A5k
MU AT A ) o P, 32 AR LR Y R
PRIRZ WA LA, TliB P 4 1958—1963 41
SRR PP I, HE, #1966 4F, R
VEMVBE IS RE, MRhs i r=, [, BEE Pl
WU &, VR L 7B 8y KB = o5 50
TR R B R P OR A, YRR RS K F] 80 m,
VRN TR AR B EH 1 4%, B 1967 4F, 1 T
Al R 55 1 s e A T VT4 R e R B A
W, A 14.9x10% t,

1.3 EZ=MER (1968—1974 F)

KBGO IERN 7, BT i A T R
JERn AR 2 ETE. 1968 AELLJE, RHE AR
IR 2 BRI MR (520, 7E 1968—1969 4E A
FFR B AER, Bl 55 8 i HLIL AT £l it i
B AR B R AR E YK R
G AR, H 1970 AR, R ERAR
/NIE BT B 1974 FERIE, WL G T AECrh
gl BIVIAN . FHNEGEEA K ity
FETFUR IR KB AR, 24743 2000

https://www.china-fishery.cn

XERUIR S B — At e 45 v eV Ah . SHAN a7 [Fl il
FRA K H AT, ATV A R A A B =R
I, 4 16.8x10 t,

1.4 SFEMEE (1975—1997 £F)

KRB I BT R, B R R
KT R4, B 1974 LK, Kididsr 4 4F
TERESNEG R A1, A5 R bR A A, ALl
PAIC NP S ] N B/ N £ X s 7]) i sB W - S G | D i
A R 7 00 A B AT AR SRR KD . 1979 4R
T, IS, BN BB A B £ A P T
B A0 G R SE A I A7 IR AR IR, WL
BREAMTH R A 1975 4E)5 A& T, £ 20
tHad 90 4RI, BEURE Ak B IR A

1.5 FEME (1998—E%)

TR AT O, WK E R g AR X
MR TTIR . h TIRE WL K Be i
1998 4F, Wiyl 5| sEfmd TR, TS
Ly 13 0 7 R 2 S 1 K S e R 14. 3% 10°
JRE I - B AR T R e £ U (R, - B ARRR
B A0 JTRRIR G R AR el IS K i, HL2&
i Z B R HARR A E E Y, 2, ME N
MR E AN TEHEARBAFRT, -8 K
WERE R, AHARAE AL L T U A O ST
TR R B B ORI, R R B
TIOR8 RE RS A TR DX S i A . A, IF
TR . RO, A 21 thalfs, KiEfafE
ST A P P B O ) — A AN, OO
(KL B A DA W i K™, A gt
2018—2020 4, 2AHPRAEAE Y 27 857.7x10°
B o TSLAR, e R IR f i [ SR IR X f
W22, A AR VA 8 B A R P T P A e LA 3
fHR, BMAOkUL, KM IR A 1 IARA L 5%
WL 5 7 i — R T, KB R b
FHiEIRA

Zi b, WL KR 0 R IR R T AN 1Y
2B R R R L A U RN A A T
PRI LA G BRI 2 R 705 R . 78 20
40 50 AFEARG W2 60 ARARHT, R R RV ML X R
w gt B EHE, FEORM AR Z
WP TR 1967 4R05, BR T RCE R AE K
Sk, T2 ORISR B s R (B
BRSEAARTN 1~2 W &), 7™ 5 M K £ = B 2

R E K224 F 7/ sponsored by China Society of Fisheries


https://www.china-fishery.cn

44 AR, 45 RIS IR

B URAZ By 0 SRR T K T SR 619

TR FERE AR . JEHOR 1974—1977 £ R T
“rhuia g AR B T, O A BT IR IS
FIBEIR, W5 EA N E R, BR
UM RIUOR B AR T RIS O 55 45 R i,
B, 24501k, REaFHEKESCRIFAI R,

R VU e =, NE £ (L. polyactis)
L 20 T2 80 AF ALY Y A 7 1 s R It il % U
KA, A 1993 4, /N A IRIEEHIKE ;
W (Trichiurus japonicus) 223 2047 W5 i 7475
REdERiE ", S, KRegfastiwRAE
JRE S HU/NECAOME L, K 0 B IR S T TR A
FEIJFER, AR 32 B R i A 2 e O
XA 2 1 P 3 O A G

2 KB AEY PR B A

F 5% KB fa A 2 R S iR R i AR
SNRTEE, A BRI RURR 2 8 B0 R 9 1K 4
R R e S SRR A R R D 2 S W o R 8 AR b B
RURAR DL A AR bR o ARIEAFSY, KR A fr
JAWHG, o, IR B AOTE 3 A H AP
J& TR AR A MR A K RS Y
B, MO s AR 30 % . HERO R 25 1% . B/
PRI 2 W, TEBR IR IE R I (1961 4F), 1§
MR 2 I A, 3. 4 AN S IR Ay
PE R 53 5h 2%, 42% . 96% F1 100%, 1
53500 1%, 91%. 98% 1 100%. FFUfikE
G e/ VA Rl Nl i, £ 43531 220~
240 mm F1200g, K535k 200~220 mm #1150 g,
TR PR B A R Al R T i, M £8 0k 280 mm
1300 gZe Ay, MEfSh 280 mm Al 200 g 247, #
20 et 70 AEARE I, He R A BT IR B R
PR AR AR . 1978 4, MfEfA 2 ik
AL 91%, 4 40k B i fa 2 Pk
B LA 93%, 3 s ARt R . TF AR PR R
MR, e fr R £ R B T 2 200 mm, 220 mm
DL R P . 3 AR SCHRGE , AR TR IX
R £ e ATT R PR BUAATRS LU AR A an 3R 1 iR,
MWERFLIE L, BREREORERERE, 5
AL T PR AT S R T A L R Y, B
KB AP BT 5 I B T (B, 4
A IR AT SR BAE 3 W K L b, AT LR EE A
(P BRI R, FRE AR, /N
B AR W I N o N B B P R AR I A

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

x1 FREXKRGMESTIRERAFIRELGIZEL

Tab.1 Changes in age ratio of first sexual maturity of

female L. crocea in the East China Sea %
FA 21 3 4 5i
year 2-year-old 3-year-old 4-year-old S-year-old
1957 4 46 93 100
1961 2 48 96 100
1979 30 89 96 100
1982 88 97 98 100
1993 93 100

1951—1960 4F- 1y 2 % P 5l 283 Fr o5 LI AR /S
3R LR 70%, 4% A A ER Ik B M A F
1968 4 2 % 10 M B HE B8 90%, 3 % 10 4 E Ak
JrEEREAm, Z 20 fihad 90 4R, 1 AILT4
TIE B BT, R, REMEASRILA 1%
1035 BRI DR/ N ) AR T s AL
25 WE A G IR R P ) - R AR, TR
B A0 A T S TR R AR AR B T RO I S R
{EAT SRS T K YEEER S

K a1 B I 5 AR AR AR ) HoA B 2
PEFNAE R AR (R ARAE . A PSR, Ky A5
WA 2D, —MERE HFER), —DER
B (Frephor) P RS GRS i AL R R R T
T FEREHA N (52.2~1 616.8) x10° ki, F1 N
376.2 x10° ki ; BRI A BAREAR R (156.12~601.2) x
10° %7, 298 286.8x10° i, EREA L E T,
ALt AR R BLH 3 A BE N B, R
TR (2~4 1) AEFE IR, HARET (5 IFR) 1Y
TS BT, W (215 WITER) AR RN,

B A0 ) BRI HA R L B LS
FREIE . FEAEFHAER T, MEVEASAZ (5 30%, K
PEARZ S 70%, XA R T4 M KIS
TR X BB 25 T BN F 3245, R Xt
B IAE N gk 2 —1, bAh, Ky AR
BELLRI A REAR £, o, FhFRBERZ) & 15%~
20%, FIAFEARL L 80%~85%,

RE AP AERK IR, AR BRI S
AH I 19 255 AR (L RIAR R AR (R AR AE . A3 DF SR A
HENTIFIRAET, KiE@aIemm 0% 18 4
H, UL R B R E A K AR K G —Fh 24
AT Ak, LR BIESY T WL v K
AR e, KIEEMATE 41087, AR5 E
HUIH, 4% R RO A0 A DI SARS (HEfR S 3.77 . M
4y 3.45, BUEE 4), 45 KERE, ERKHE

https://www.china-fishery.cn


https://www.china-fishery.cn

620 KopE OE R 46 45

RTRE 5A SCHRARIE , KB 08 5 7E 3 Wik
KB, 3 EE T2, HAARR A K i Zn)
Pi AL T 2.95 AL, B SRAET 3 o B ST i L
MR A AR KR B, KRB AR 3=y
AR, P E R AR 6—9 A/
Kl BRKEZH2ER 60%; 9 —H4 6
AR K o AR A AT A A A5
5 2 A ML, 7—10 A AR R,

ISR B R . SRk
Hoede, kK, Kk, ZEE. BlE, £
ML LA 8 AN WERE, i 100 M HA
A B BERY BV B s, A7 f (K 3~6 mm) TR
P BETH R — Bt Ny, TR G E SR, DR
BESNRAEY, ey ER LA, FEEY
AN KE (Paracalanus parvus)>H A KIR K 25>
B it AR A k> 22 B S T AfE R 4 el > (B >
A BILTE T > A 8 28 2l AR 45 5 HE A (M 6~16 mm)
BB N : IMUE K> K& (Calanus
sinicusy>WEIF G R S5 5 4 (R K 16~200 mm) £
BRI B 50 R Ay, EEREA h AR BRBELT
(Pseudeuphausia sinica), AR K . K HH
K FERZE . R . HIBEAER | LS ROREAE
B W Fi B (Sagitta bedoti). T E T EF (Acetes
chinensis). MEUF (Leptochela gracilis). T 1EE #i
KR (Solenocera sinensis), Rk, LR 4 KB
o gl a5

ik, REfjs T, Mg (45
IR NG . AR A . BEAZS R A Ak
B AR AR AR A ) T 02, X b £8 2R R
ERIRILERE, B —HEZHRE0ER, %
URVR I RE )1 822 . AR BEAE R 0 B LAY 7 o 3
B, SR T R R I B A8 I A T
BRI BT 0 AT 5 L 2 3 BT, E
e, AEERIRBIE AR 3 I R Ll E, BAKR
DL 1 R B R AR R OE . Y R A
ANEE 1R B RT AR B A L, R
0 AR 3 L R AR B T ISR YRR AL, (EAT)
RIE T KX R, PRt , HRIRIR A 2
EERANY < N D

3 RS B P S A P

WS R M LA A AR I s i), SRR
EAY R BERBE R, OFSNE b A PR

https://www.china-fishery.cn

SRR E S E L R SR KR S
fEA N g S 1 B ) N 1 R S TR R R
LA R, WEbAIENRLY . g, R
T MU E . AN [ AR TG B B, R X A
EHU A &0 (AR . $hEE . W . IR,
B YA BRI . AR E DA AR SR 1S
THE T R 4 A YR A S 7 T 2 e NI v R K R i
W KA IC IR A /K IX, A7 B AE AR T AN
oKk XILm, BIFEYTAN . KRN, gL
ZAAIE, A XK ALY R E RV YA
Y, sy R B R ERKIR 40 m AR, R
WA 12 A BR4E 3 A, HX /KRR E
FBlh 9~11°C, #REEEENEEIY 32~34, KT Imas
Z NP FM TR, 4 Ak, BEE GIEHTERS
JI4E, KT, K e A BRI B B,
SralliE e BEE . ISR . OREVE . Sk
SR =00 . FEOR KR T 30 m, K IR
E AL . BB S . DUNEE SO g N
i, 7= 5P R) KB £ KRR B A 15~22 °C,
HZ R 17~28, HI7E KT MR K 74
s BRI AN, FhEEEREEN 26~33; Wk
PEFE N 2~4 nmile/h, =TIk 6 nmile/h; JiE T LA
PRV R £, KM=y s A Lha 2
6 HFAa, MR, ST 5. o
K=o s 8—10 H B/ ks K ik fa 5=
BEAL, K fafEah TR B, AT B 0 iE
Lk 10 A, BEE/KE T, Rigkmiinitis
M, BT, W& 1—3 RIS Uoh
A SO R . R AR BRA A, 4—5 A R IR
W R A T R A, 6—8 AAER YL I A E
g K MR E B AR, 9 H FF4h m &
imiie, 12 A 2ik#k4c Yy, FF H A4 5l A A By
Br, siE U A A Yy, R A AR
HEEREPE,

MUA LB el LUE H, —Jr i TR E A
TAERFHERI AL, FEEAE = IR Fik 4,
HAEEMERME, Wik, 5SHMmISMHL, —
BB R A, KR MUy - A v
REER. H—Trm, kel 80 SR
WREZFRKE . R W RRAER A A,
PO EAEIRERIE BV Y, AT LU R v
HRET, R REaT . NFHEB ks, I
fEHE D WOAS DR AE 20 3 Iz bl 2, 45 S
R, OREMPING— B R N 2~4 7T, &
o6 I, — BB A 0K 3 13

R E K224 F 7/ sponsored by China Society of Fisheries


https://www.china-fishery.cn

44 AR, 45 RIS IR

B URAZ By 0 SRR T K T SR 621

$55) PR A B DR 38 (A ] i 4t 25 96 P TR ) 52 ) T
FAEBOR R A B AR AN BRI I 0 AL T
PSR, AT IR A R B A0 BT IR B ME LKA

4 Rem o fRy 5 0 BE s

BB 10 SR A A R TR, AR
FENH, ERESE TS EOR R MR IR
JEPAL s R SR Bt BT IR B AR o e s 2R
=, BERLAR B AR AT S ) BRI AR A R R
DA A B st St A 2 (9 PR30 S 0t 5 o6
VU, R Y e/ N IR

4.1 MSREALAR, AFREBLEEREARE TR
mESEZIRMITIR R IE

T 40 Z45k,, AEHEME T G
(1 A 7 B TE] 1A BB 8 A ) 4l 495 5 P8 AN S B8040 K 3
A GERGEIR Y A, B AR Y S R S A ]
WAL R, RE A S R 3 AT B A
FIAR R e AR B e, e e TR 000
BCFEAEST A PR AL, BRI
e S K THIEAE o SR, i 25 2 HA R TR
FER A0 BT PR REIR SLJF R A e e
AU ST OC TS b B PR B PR AT S e A 2
Lo (HOR, Bl R BT fA 0 BRI A S0, R £
GEUR R A, A e ZR R S B A
MoK ST, A L R TORI R A A 0 A TR,
M5 Ao A A T L S B A B A5
o A LR, SSasigds, R RS
G o S B KL . B IR TR R
Prm AR LA, BE R B A AT AR
FEORANTEALH, RO AR R
Bt PR A DL TR B 03 N R (4
PABR i % R (BT A= A PR IE AR O S A A #
RIINRIRE J1,  Sh KB A 5, o A R Bk S it
S FECUR AR R PO i TR BB A

42 MR EIERERMIL, REAREFRERP
FREHR

N TIRE AR ISR R B MBI, 24k,
B B RICT B B R | N7 R B %))
FORAP X T R B A0 R AU A 4% R . AR
IR, AR EA T RS A R AYIE R, Ay
8] A5 0 0 A BRSO X B S Al Y R A
AR Z MBS, I HA R — R e B

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

PR S 7 2= MUPPRTIV 300 3o 5 WO f) R o £
CATHIRIE I T R, (B2, Z481E,
BEATUE 2 WA B A DR 00 ) DR B )™ B A A 2R
aRR R RO S I 1, R A TR — EORBE
PREARRE . TS, Br T ACREER A B
SR AL R) R Ah, AT REIE R A K X SR
A A 0 SRR AEAT O o — SRR A VR A2 RE T Ok T
PEARER RO R . AR AT BEBH ™Y 2R
RGN, B2 FERA A HAT,
FAR S LA s i AR P IF S A 26008, £
R A0 1 fe /N RCBVAR IS S 2 i, R R A B
e S TFME T, 20 1S W ITF IR RS ) TR,
ARAE 20 HE28 70 ARAUAGEE , P TR B M B IR 5
B, PEAAVIR I A S W, 2 W R HE A
60 AEFRBI O E TR 80 AFARAIY 90% L 1,
A, HA A NE AR PR X RE AL,
VR AR I I 2, BV AT L3 3k 18 5 OO
SRR T BUHIMO B i S A, (HUR, APRTC
A HAR KR 2 9% K A b, 0 i R AL
TE MR AR EF ], Joik e A A
FET- AR g . W2 U, A RIE 5 Ak
UL AR R B AB AN RETE TS AR 7 BRI (i B RE A
GRS 2 Al J A 7 MU ) fie /N BRI, A
R MBI Z TG . AL, — =
PE— 2PN K B A WA R R TS, SR BT
PRI 10 de /N 7= DR AR IR RS 5 g — O i 4 X R B
=IO L BN ) P, R AR AR I
PRI B D LUK AT ARG, O™ A U A
CEE PANPARLE S E 2 (BN A 2T r IR S U I g N5
RPN, SRECEE™BRYg  BA  BEE Bl , Bk
JEAG R A, BRI R K A, PRAOR
40y £ A ORISR R s AN BT 45 58 35 1 A
VAE BRI E , N o A RO 4 BT A

43 BUKXKHRGEBEBMEFLIFEX, RFEF
£ RXEG IR

1998 AFE LA, WA K f0 G R 39 BE 0 T
VECEZAT T 20 Z4F, BEXTHRMEIX KiE ML)
kA RIS TERWEHERH, [, £
A1) 3 BT 9 A B R B A R IRAR LUK AR,
DL B B S 1 B A R P B, R LR
BR T OR A . X, BRI RN SRR A
T HRAE AN 05 0 S T OB R ) A
MELUTE A SR BAE IS 2 40, vl REiR S IATX KB
) R RE L AR AN, A A E = AR

https://www.china-fishery.cn


https://www.china-fishery.cn

622 KopE OE R 46 45

ISR AL DRI A S L, @O R B i
SEREVE R AR, A S O R A o AL
FRIX, RIFEARS R T el ok AN T IS B e
JE AR AT, 5 Bl K v B B R AR R 3 AR PR
MIE N BE ST, WD AR, et DR IR 1B
o RV, ol AR B g i AR AP RE ST L
RGN TRCR, P8R 0 4 Y E
BT, SO T Ol ) R o BRI TR X
M ERE I, 2 — 255 i [ AREERN A0, ROy
S R R Y B R R 3 e T
PORVEY) R 5 R IR BEOR 5 St AR
SEEEROR BRI, O, AR ERAE P
L ) £ 3t 37— DR £ 39 B Rl BB AL IR AR
PR DA 2 3 B R R B ) B 4 e e i
WEARHAME S AR, R, By 5 e T
2006 4F 1 51 Sy [ 52 9% i v R0 AR A X, R
2017 ARl FR At A A [ R 2o 10 YR S 5 2 b
A DA AE PR i X, 2 Bl Bt
BRLAAE R B A5 0E . J38h, FET R
AT R E LA Ay BAE A . BUEEE L el
UASEEH NS =t IS RIUE = ot N TR T R ]
B 5G HORIE ERAE AT LS R A A i K
LHgatIIE e

44 MEXEEARAKX, MRSEERXRE™
DRAE S IR R S

T 5 £ R RS B A e v o B
LSEFHBCREA | O K B 47 o B AL PR Keds
GIRSBIER 755 % NNIB- 5 7/ QUE s N PN g iy gl
MACTLI B A | A MO AR FE R O
PR R B 7 AN S K . #hBE . PRV E YA
K, BEHRHEA R, EEHE RN, EER
T DU s v R A R, R R ARG T
G- HEH ARSI HE AR B9 £E 2O P N
fley, $REZRR Glan, 8oy KM
HEIG RN Z —, AT RER T IS T A R iR
b HRA B R AR SR o AR Al PR A
A RN JIF) S . R, A5 AR/ e
h, S —A MW, AT L 7 i
PEA TS PE S5 2 BV 200, A o A 7 ¥ O
1713 7 740 o W Rl A TR, mT LA SRR B A
INZ %R A ) w5 O 3
IR H AR B I . B K 0 TR R
IR ARG, WEE M H B e, R R AR 2 T
HOE7/EE o 'ab N VN T A e 31 SV D&

https://www.china-fishery.cn

i€ e, EfEREE AR RS Bt IRE # T, —
Je LT R (5 PR 85 Be R B il R AL A s —
e EINGEAR SO A R, X E I R K B 7
W JRBOAEMURE . SRS,
ARATH, B RE AR ERU M. 52
BCH9 250, P R G IR 5 S g

(3 7 BA A U 52 Fr s A2 B Al 25 &)

S E Hk (References):

(1] B, AR, b ey B8 (M. BTN @il
FHOR AL, 1990: 40-45.

Zhao C Y, Lin J Q. Marine fishery resources of
China[M]. Hangzhou: Zhejiang Science and Technology
Press, 1990: 40-45 (in Chinese).

[2] HRASEH, HEH, MO0E, &, K38 M Pseudosciaena

crocea (Richardson) I Fji [C1/A T3 V8 5 e BF 72
TR BN R AR . db 5t B A,
1963: 39-46.
Xu G Z, Tian M C, Zheng W L, et al. Race of large yel-
low croaker Pseudosciaena crocea (Richardson)[C]//
Proceedings of the Fourth Plenary Seminar of the West-
ern Pacific Fisheries Research Commission. Beijing: Sci-
ence Press, 1963: 39-46 (in Chinese).

[31  HHBI, ARFRNE, & F 55, K8 SIS RHLE N B AR
AN R (P BT, e R 28R T, 1962(2): 79-97
Tian M C, Xu G Z, Yu R X. The geographical variation
and population problems of morphological traits of large
yellow croaker[J]. Studia Marina Sinica, 1962(2): 79-97
(in Chinese).

[4]  XESsoil, BALAR el A% (M. dbat: Rl R
1, 1991: 201-236.

Deng J Y, Zhao C Y. Marine fishery biology[M].
Beijing: Agricultural Press, 1991: 201-236 (in Chinese).

[51 HAcH, BT, BRI, & RERMEEDHES
WEE (M]. big: Bk E R AR tL, 2003: 488-497.
Zheng Y J, Chen X Z, Cheng J H, et al. Biological
resources and environment on the continental shelf of the
East China Sea[M]. Shanghai: Shanghai Scientific and
Technical Press, 2003: 488-497 (in Chinese).

[61  ARMHMYES K™ 5. AR DXl B P52 R X R [M].
b BEAITRR A AL, 1987: 318-338.

Aquatic Bureau of Ministry of Agriculture. Investiga-
tion and regionalization of fishery resources in the East

R E K224 F 7/ sponsored by China Society of Fisheries


https://www.china-fishery.cn

4 1

AR, A5 2R IS IR o 1 W U5 2l ) D PR AT B o e SR 623

[10]

[11]

[12]

China Sea region[M]. Shanghai: East China Normal Uni-
versity Press, 1987: 318-338 (in Chinese).

IRJeAL, BREZS. 7R B R B S i B 42 T (0] K
TR, 2011, 35(3): 429-437.

Xu Z L, Chen J J. Analysis of migratory route of Lar-
imichthys crocea in the East China Sea and Yellow
Sea[J]. Journal of Fisheries of China, 2011, 35(3): 429-
437 (in Chinese).

RV AR AT e b v U B R, A P K7 AR
W E K24, 1956—2020 H [E ik S5 4F% (1], b
R E AR H R, 1956-2020.

Ministry of Agriculture and Rural Affairs of the People's
Republic of China, National Fisheries Technology
Center, China

1956—2020 China fishery

of  Fisheries.
yearbook[J].
1956-2020 (in

Extension Society
statistical
Beijing: China Agriculture Press,
Chinese).

Sk HK, VTR, 2k 2, A DR B 0 G B RO IR [R] Bt
SB[ BRHLAE S, 2010, 25(12): 3-5,12.

Zhang Q Y, Hong W S, Yang S Y, ef al. Review and
prospects in the restocking of the large yellow croaker
(Larimichthys crocea)[J]. Modern Fisheries Information,
2010, 25(12): 3-5,12 (in Chinese).

548 W, 22 2500, SR A6, S Fk ol am i Y AR 05 4 % K
B NLE m R AR T[], WL 2 B 4 (3 AR
220, 2005, 24(1): 22-26.

NiM L, Li B Q, Zhu W, et al. Research on whole artifi-
cial breeding technique of wild Pseduosciaena crocea
(Richardson) of Daiqu species off Zhoushan[J]. Journal
of Zhejiang Ocean University (Natural Science Edition),
2005, 24(1): 22-26 (in Chinese).

BAR . 2R it DX R o o B2 R A 3 S D AR AR
M), R4 SCEL AR FR, 2006, 26(7): 49-53.

Hu Y M. The historical and present status of large yel-
low croaker germplasm in East China Sea[J]. Journal of
Shaoxing University, 2006, 26(7): 49-53 (in Chinese).
RANGE, B, IMA, 5. RS T AL BORER
T A 3 B TOURE RO PP A o B [0, o I K A
2021, 28(9): 1100-1108.

Wu L N, Zhang N J, Sun S, et al. Application of
microsatellite markers for evaluating the effect of
restocking enhancement in Larimichthys crocealJ].
Journal of Fishery Sciences of China, 2021, 28(9): 1100-
1108 (in Chinese).

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

[13]

[14]

[15]

[1e]

[17]

(18]

[19]

B, E T, Xgh A g oK st B R v 5
DR R 47 FH R RS SR [T, W VL 2 e (B SRR 27
fii), 2002, 21(2): 160-165.

Zhao S L, Wang R X, Liu X S. Reasons of exhaustion of
resources of Pseudosciaena crocea in Zhoushan fishing
ground and the measures of protection and
proliferation[J]. Journal of Zhejiang Ocean University
(Natural Science Edition), 2002, 21(2): 160-165 (in
Chinese).

IRIFIE, KTk 7R i X Ko b B IR R B IR R
BRI A3 MT[3]. KK =22 23], 2007, 22(5): 392-396.
Xu K D, Liu Z F. The current stock of large yellow
croaker Pseudosciaena crocea in the East China sea with
respects of its stock decline[J]. Journal of Dalian Fisher-
ies University, 2007, 22(5): 392-396 (in Chinese).
M, RIRAL, BREER, 55, BT AR T S5
PR B I R 8 BEIRIUIR 73 M (7], 7K 244k, 2012,
36(2): 238-246.

Ye J Q, Xu Z L, Chen J J, et al. Resources status ana-
lysis of large yellow croaker in Guanjinyang using von
Bertalanffy growth equation and fishing mortality para-
meters[J]. Journal of Fisheries of China, 2012, 36(2):
238-246 (in Chinese).

TRAZAE, HERE IR, WL A B (M. BUMI: B
AR AL, 1990: 115-122.

Zhang L X, Bi D B. Zhejiang fisheries history in present
age[M]. Hangzhou: Zhejiang Science and Technology
Press, 1990: 115-122 (in Chinese).

(WHLEE) mER e WiLEE 00+ D045
k& M. B W R H R AL, 2020: 617,
Compilation Committee of Zhejiang General Annals.
General annals of Zhejiang, Volume 44-Fisheries[M].
Hangzhou: Zhejiang People Press, 2020: 617 (in
Chinese).

TR AR, BURIR . B R T A SR B[],
HE 7K, 2010(8): 67-68.

Ding A X, He Y E. Test on release and proliferation of
Pseudosciaena crocea (Daiquyang) in Zhoushan sea
area[J]. China Fisheries, 2010(8): 67-68 (in Chinese).
TR, PR, S TRRR R B A B IR IR )], F T
JKPEREE, 2011, 7(1): 73-77.

Ding A X, He Y E. Test on release and proliferation of
Pseudosciaena crocea in Daiquyang sea area[J]. South
China Fisheries Science, 2011, 7(1): 73-77 (in Chinese).

https://www.china-fishery.cn


http://dx.doi.org/10.3969/j.issn.1008-293X.2006.07.012
http://dx.doi.org/10.3969/j.issn.1008-293X.2006.07.012
http://dx.doi.org/10.3969/j.issn.1008-293X.2006.07.012
http://dx.doi.org/10.3724/SP.J.1231.2012.27640
http://dx.doi.org/10.3724/SP.J.1231.2012.27640
http://dx.doi.org/10.3969/j.issn.1002-6681.2010.08.028
http://dx.doi.org/10.3969/j.issn.1002-6681.2010.08.028
http://dx.doi.org/10.3969/j.issn.2095-0780.2011.01.012
http://dx.doi.org/10.3969/j.issn.2095-0780.2011.01.012
http://dx.doi.org/10.3969/j.issn.2095-0780.2011.01.012
http://dx.doi.org/10.3969/j.issn.2095-0780.2011.01.012
http://dx.doi.org/10.3969/j.issn.1008-293X.2006.07.012
http://dx.doi.org/10.3969/j.issn.1008-293X.2006.07.012
http://dx.doi.org/10.3969/j.issn.1008-293X.2006.07.012
http://dx.doi.org/10.3724/SP.J.1231.2012.27640
http://dx.doi.org/10.3724/SP.J.1231.2012.27640
http://dx.doi.org/10.3969/j.issn.1002-6681.2010.08.028
http://dx.doi.org/10.3969/j.issn.1002-6681.2010.08.028
http://dx.doi.org/10.3969/j.issn.2095-0780.2011.01.012
http://dx.doi.org/10.3969/j.issn.2095-0780.2011.01.012
http://dx.doi.org/10.3969/j.issn.2095-0780.2011.01.012
http://dx.doi.org/10.3969/j.issn.2095-0780.2011.01.012
https://www.china-fishery.cn

624 Koo 4 46 45
[20]  ZR2%H. K H I R 3 M U PR [0]. o K™, 271  PRERAE, TSR AE, SRR KB A AR ER [0]. K
2000(1): 22-23. 77, 1998(9): 38-39.
Lian X C. Releasing status of Pseudosciaena crocea in Yi X H, Xin R X, Wu L Z. Experiments on over winter-
Damuyang fishing ground[J]. China Fisheries, 2000(1): ing of large yellow croaker[J]. China Fisheries, 1998(9):
22-23 (in Chinese). 38-39 (in Chinese).
(211 ARDURE, PR, AL 2 DK S8 0 A 6 5 ) 40 2 [28]  FLAER. WriLik it i 3% K 3K 1 Pseudosciaena crocea
FUTN. i PE LY, 2003, 25(2): 69-72. (Richardson): 4 (fF 58 [J]. 4% 2, 1985, 3(1): 56-
Xu H X, Zhou Y D. A preliminary study on release and 63.
enhancement of large yellow croaker Pseudosciaena Kong X Y. A study on the growth of yellow croaker
crocea in the north coast of Zhejiang[J]. Marine Fisher- Pseudosciaena crocea (Richardson)in Zhejiang off-
ies, 2003, 25(2): 69-72 (in Chinese). shore fishing ground[J]. Donghai Marine Science, 1985,
S 3 A 25 i 5 ra gk i )
(2] FRFII). ML LK e SRR B B 6. 301y 56-63 (in Chinese),
2 5 : TSN Y e o e o
PR IR, 2006(6): 4. (9] B RAE. MRTITHEA 0 K ], SR,
Lin Y M. The review and summary of releasing and pro- 1966, 8(2): 121-139.
liferati f 1 11 ker in Xi han b f
tieration of farge yellow croaker i Suangshan bay o Luo B Z. Seasonal growth of the large yellow croaker,
Zhejiang Province[J]. Scientific Fish Farming, 2006(6): . . .
Pseudosciaena crocea (Rich. ), off chekiang[J]. Oceano-
4 (in Chinese). . . e .
. i . ) logia et Limnologia Sinica, 1966, 8(2): 121-139 (in
(23] JEIZKZR. WL vl 0% Y5 TR0 366 5 1) (=it 5 e 2 0], Chinese)
inese).
DY, 2004, 26(2): 131-139. . R » s B
[30] AR, BRAGE, MG, . R AR B K AR
Zhou Y D. The retrospection and prospect of releasing o . N
e IR B T SRR LT, I AR 2 4R, 2000,
and enhancement of fishery resources in Zhejiang coastal
40(1): 126-132.
waters[J]. Marine Fisheries, 2004, 26(2): 131-139 (in
) Du P, Chen Q Z, Li S L, ef al. Advances in the Trichi-
Chinese).
. s e . . s urus lepturus changes and habitat driving factors in the
[24] SRS, BREKEE, HRUURE, 3. A0 OO VR K AT > ¢ ® .
U [M]. L3 % B2 L, 2007 286-290. East China Sea[J]. Journal of Guangdong Ocean Uni-
ity, 2020, 40(1): 126-132 (in Chi .
Zhang Q H, Cheng J H, Xu H X, et al. The fishery versity, 2020, 40(1): 126-132 (in Chinese)
15 } N a5 3 . /\“‘ X 27(»‘ %Ei #\%‘—é‘
resources and its sustainable utilization in the East China (31 KR, 3k Rl IX EREGAR =3 @il R
X A 5T 9 f : 7-10.
Sea region[M]. Shanghai: Fudan University Press, 2007: P47 DCFEER [M]. HE5: MR HRRAL, 2018: 7-10
286-290 (in Chinesc). Zhou Y D, Li S F. Atlas of spawning grounds, feeding
[25] WAL, SR, 22okie, . P ETHE A KR grounds, wintering grounds, migration channels and pro-
A5 ) 5 A v S R B AR 0], Ve v R 22 M2 T, 1993, tected areas of main economic species in the East China
23(1): 123-137. Sea[M]. Beijing: China Ocean Press, 2018: 7-10 (in
LuoB Z,LuJ W, Lan Y L, ef al. Population dynamics Chinese).
and life history patterns for main marine fishes in the [32] Liu M, de Mitcheson Y S. Profile of a fishery collapse:
coastal waters of China[J]. Studia Marina Sinica, 1993, Why mariculture failed to save the large yellow
23(1): 123-137 (in Chinese). croaker[J]. Fish and Fisheries, 2008, 9(3): 219-242.
[26] ARG, D RAE, F AT Fe. KR TR 45 4 1) M BE AR 331  AhisedeR. R HAE 8 M]. BN, BRIEAT, B

SE[I]. WEEERLEEET, 1962, 2: 98-109.
Xu G Z, Luo B Z, Wang K L. Geographical variation of
population structure of Pseudosciaena crocea[J]. Studia

Marina Sinica, 1962, 2: 98-109 (in Chinese).

https://www.china-fishery.cn

B, A5V, bt Aol AR, 1990: 1-10.

Blaxter ] H S. The early life history of fish[M]. Tang X
M, Chen S X, Lu Z K, et al, translated. Beijing: Agricul-
tural Press, 1990: 1-10 (in Chinese).

R E K224 F 7/ sponsored by China Society of Fisheries


http://dx.doi.org/10.3969/j.issn.1002-6681.2000.01.010
http://dx.doi.org/10.3969/j.issn.1002-6681.2000.01.010
http://dx.doi.org/10.3969/j.issn.1004-2490.2003.02.005
http://dx.doi.org/10.3969/j.issn.1004-2490.2003.02.005
http://dx.doi.org/10.3969/j.issn.1004-2490.2003.02.005
http://dx.doi.org/10.3969/j.issn.1004-2490.2003.02.005
http://dx.doi.org/10.3969/j.issn.1004-2490.2004.02.011
http://dx.doi.org/10.3969/j.issn.1004-2490.2004.02.011
http://dx.doi.org/10.3969/j.issn.1673-9159.2020.01.017
http://dx.doi.org/10.3969/j.issn.1673-9159.2020.01.017
http://dx.doi.org/10.3969/j.issn.1673-9159.2020.01.017
http://dx.doi.org/10.3969/j.issn.1673-9159.2020.01.017
http://dx.doi.org/10.1111/j.1467-2979.2008.00278.x
http://dx.doi.org/10.3969/j.issn.1002-6681.2000.01.010
http://dx.doi.org/10.3969/j.issn.1002-6681.2000.01.010
http://dx.doi.org/10.3969/j.issn.1004-2490.2003.02.005
http://dx.doi.org/10.3969/j.issn.1004-2490.2003.02.005
http://dx.doi.org/10.3969/j.issn.1004-2490.2003.02.005
http://dx.doi.org/10.3969/j.issn.1004-2490.2003.02.005
http://dx.doi.org/10.3969/j.issn.1004-2490.2004.02.011
http://dx.doi.org/10.3969/j.issn.1004-2490.2004.02.011
http://dx.doi.org/10.3969/j.issn.1002-6681.2000.01.010
http://dx.doi.org/10.3969/j.issn.1002-6681.2000.01.010
http://dx.doi.org/10.3969/j.issn.1004-2490.2003.02.005
http://dx.doi.org/10.3969/j.issn.1004-2490.2003.02.005
http://dx.doi.org/10.3969/j.issn.1004-2490.2003.02.005
http://dx.doi.org/10.3969/j.issn.1004-2490.2003.02.005
http://dx.doi.org/10.3969/j.issn.1004-2490.2004.02.011
http://dx.doi.org/10.3969/j.issn.1004-2490.2004.02.011
http://dx.doi.org/10.3969/j.issn.1673-9159.2020.01.017
http://dx.doi.org/10.3969/j.issn.1673-9159.2020.01.017
http://dx.doi.org/10.3969/j.issn.1673-9159.2020.01.017
http://dx.doi.org/10.3969/j.issn.1673-9159.2020.01.017
http://dx.doi.org/10.1111/j.1467-2979.2008.00278.x
http://dx.doi.org/10.3969/j.issn.1673-9159.2020.01.017
http://dx.doi.org/10.3969/j.issn.1673-9159.2020.01.017
http://dx.doi.org/10.3969/j.issn.1673-9159.2020.01.017
http://dx.doi.org/10.3969/j.issn.1673-9159.2020.01.017
http://dx.doi.org/10.1111/j.1467-2979.2008.00278.x
https://www.china-fishery.cn

44 AR, A5 2R IS IR o 1 W U5 2l ) D PR AT B o e SR 625

Cause analysis of resources change and reconstruction strategy of
Larimichthys crocea Daiqu group in the East China Sea

YU Cungen, YAN Xiaojun’, JIANG Qiaoli, ZHANG Yingliang
(College of Fisheries, Zhejiang Ocean University, Zhoushan 316022, China)

Abstract: The Larimichthys crocea Daiqu group in the East China Sea was once one of the most commercially
important demersal fishes unique to China's coastal waters. It is now an important target for our country to restore
and rebuild the resources of L. crocea. In order to clarify the influencing factors of the decline of its resources, and
reveal the selectivity of its habitat and the reasons why the resources of the L. crocea are difficult to recover, this
paper took the L. crocea fishing output in Zhejiang Province from 1950 to 2020 as a sample, and analyzed the cor-
relation between the population number changes of the L. crocea Daiqu group and major fishery events, such as
knocking operation and rounding up the overwintering group in the central fishing ground, by using index analysis
method, which aims to trace the causes of the decline of large yellow croaker resources; The biological character-
istics and evolution of L. crocea and its adaptability to habitat were described by comprehensive literature analysis.
The results showed that: (1) the main causes of the decline and depletion of L. crocea resources were caused by
several unreasonable development and utilization methods, such as knocking operation, catching the incoming
fishes and overfishing the wintering grounds; (2) L. crocea has the characteristics of long life span, late sexual
maturity, complex population structure, and strong habitat environmental selectivity, among which temperature,
salinity, flow rate, substrate and feed organisms are the key environmental factors; (3) Due to overfishing, the life
history of L. crocea deviated from the original selection position, but it still belonged to K selection game. (4) In
addition to human factors (such as excessive fishing intensity), the main factors affecting the recovery of L. crocea
resources may also be related to the k-biased life history and habitat selection of large yellow croaker. What’s
more, this study also put forward the future protection and proliferation strategies of L. crocea from the per-
spective of biological characteristics and habitat environmental selectivity, which provides a decision-making basis
for the restoration and reconstruction of L. crocea Daiqu group in the East China Sea.

Key words: Larimichthys crocea; resource changes; biological characteristics and evolution; habitat selection; pro-
tection and proliferation strategy
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