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WE  FH 19859 J— 1988 £ 10 AR MAERESRN 6 MOEAR 7 A, DL
B 1981 470 1982 KBV RIWERNROGEARA RERIRIL.X 6 MAEENEA
BT RRDHE ¢ MATARANRENR IE; H#TFREE. SRARRNGE,
von Bertalanffy ERKFBNENERKTEN 6 MOABANERBUEFTHFMLE K, &R
EZH R RKNABRERSRERRAM ZAZFE DE L KEE SHRMERK (L) R &
E(W.L) RIEFX, £ KEEHNFEISFEKERE, FHERNLHA (WP) MHARY
HOTE BRI TH) 2 — B

X@iA KE AEE F AR

AREFAEARBAMERTNAERKNAR, EREFLSEECELIRKENITE(ER
B, 1962 B F#,1962; (Tx4%,1988; BRI, 1966; FFFHEE,1962; BRI,
1962), HEN TAHREBRERMEANBAEEANFRNERKRAE, ZS5ERNMIRLE
ERBE, MEL%E(1988)YFIA ELEFANI I EROF TEHRILORLGEE AN B
ABKERLBETARKSH L KREBETEZEXBHMR IS AL BEE, FHET
i, ESANEALBRLIERNE IR, RXWME 6 FhaE ANERE E R ME
ERFENZER, U AR RELE ALHBEWRE KRR,

1 HEfbE

Fr AR FNEM B EEWE THER BB ERRET T 1985—1988 F£K T O
EH A HE R IR IRAR A ; XR2E Fl T B4y 1981 F1 1982 FEFEZRE WX #ER MV ¥f K, ¥R
AEEG 7688 By ZFEANIIRAIUL K R R AN E 1o

BAKEBARANERZE&RG T EEARWIREERK (b mm), AKEER
RBREEAE EERAEARNAECN: 2). KERERBRAEL LNEREST
Fit, NEMANEAEEKT3IMARFTRAGIRETRIGEH. EABNTEROY
HAR, e R EV A BN M, KEAGRIREE,1962) /& HiGfAa O,
WA EA S MAnEAHUAMIERSMEAET], UIRFSEGRBGIRE#H)AK
85° MG MYEL R BRI EW. KRMGEAFELAUDSMIGRET], TTFS5KE¥ET

* BREANEESHEITIE,3880153 5, =k, H,HAETF 19592 A 10 B,HHAR.
WHEH: 1994485 F 12 B,8%ZAH: 199446 29 B,
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YO R RAEW, YTEEY 0.8mm 4kt RIRSTHBLER. Bk
WEANELEN, U B8 W %, RAB A7 BT B, SUARERE-®
%%, E Olympus WEMREIE T, ASHTUE, DEMRN ERROEEETEAR
R RBEER,

#*1 CHEOYSHIRENB ARSI

Tab. 1 Sampling time and location of the sjx sciaenid fishes (Sciaenidae)

i % EB¥ REH A REREE - A

K#ifs (Pseudosciaena crocea) 540 KOs 1985.9—1988.8
537 g 1982.4—1982.5

%t (Nibea albiflora) 231 K OuE 1985.9—1988.8
Bikifa (Argyrosomus argentatus) 983 KILOESR 1985.9--1988.8
532 i 1981.5--1981.7

IN#&ifs (Pseudosciaena polyactis) 2006 KLk 1985.9—1988.8
BEMSEE (Johnius belengerii) 1691 KiILO#H 1985.9—1988.8
WLH S (Collichthys lucidus) 1168 KT MRS 1985.9-1988.8

2 FREF

2.1 BOUE B MAEEANELABAUFEREN, EABARMERGRY)
B RERe—8, FREARH, ARTREFRAHRE -8, IHhS5BRR
SOM BB HBRYA FRNRERSATRABEMBRIMTRIREE, KEA, NHA,
HiEf, AEfA. BLEEANE ARG ERAE, DANRERTE LA (LA
1b), 5i% 5 fhaat, A TOH FRAR, REMEAEAYRF R, ERBRROE
SOLE 1a), FEASNT, FILIE BK KRG & E AR AL RS & 6 258 5
2, Kb E—RE XA MIRERE. S EAWE S A RIMIRE . R-MBEFEH
287 AH—PHRIX, Ar FHrhmlAg s MRS R MH B PSR R SO E R RN & b
BRZ A, SHMERMELE, PHRX A LR 0 BN, i Lk, NibBElizX
1524 FE I B HIAR

2.2 HeRASEREE  AMA S=QR-—r)/(,— 1) HEER LRBRE
AL, DL E RSO RARIR ], o, R — 7, REBAKEREE, 7. — 7.
REFARGHBIEE. SHOEMLXEN (0,1), 3§ ET 1 NixEEHN—REW
ZEHRR; % S HE R, REBAWARER, 2FATEIMAREATRNSEZ
B, R 6 RAE AR SEA 12—5 ABMRKEBER/D, BEET 1:6—11 BRKBEMRK,
MO INE] L RAMA—E, BANSEELRIUNWEL, RAKREA /NAE HKIEE
1 I £ A0 RS 5 M B BI58 & AR ERE 1 —6 B, R AU HI7E 4—5 A B KM e
RN L M 6 RO M I S5 £ UK, BE N Rl B4R, RREE 12—6 A, PR
FIMAE 4—5 Ao 6 fiGE ARERW R FIREAE 6—11 A5 Wik, MBHRN
BRSO A —F, WERSIERE, KEAN/NEARNERESER 4—5 A;
A A LS R ATMERIMEAE 6—7 A, B, BARGMEHAEANLE
BRMAERE, NER, EEANFEROXBETINEAFRIER LRER —FFR,
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Fig. ! Diagrammatic sketch of otolith slices of Johnius belengerii
(2) and other five sciaenid fishes (b)

EEBGE ARA TR, KB R/AMERAHIE 9 A, RIS ATRERERE LAY EER
o MZAKAMNEBEAYF LEIFE-FBEFHARER, EARNEZERANERUA
AIUBEERES—6 AR T E—4BH . IREFE TR —FEHRAE —FR,

3 &RBNESH

31 kKEEXAR FIHARRPIIR v=4" R MABANKRRIK EN X
Fro HHPAXNEHEREG BAREERKABRKRE,1984), Fl F kb BHAYT5 4>
B 6 MAEARANBENSBERANSENER AERBKBSH AN B, LE
2, HTFAXEEXZEERNEZVEANSBOEWE, NERESERNUNEEMAR —#
PP S, FILIER 6 AR BEREET 3, FEMNMEEAMN 4, B HIFLLE,
REER AR AEB/NBEER, BEER 2 3, XA LUER, BILiEEA 6
AEARN 4,B BEERENMEIER, AEMHE L. M W, G RTEER; BRIKE &
L, 1 W BRI

%2 #EUFERNHEXEH

Tab. 2 Relationship between length and weight of the six sciaenid fishes

L R EERH A(X107%) B r s f
KA P 582 5.1624 2.7689 0.9718 0-1690 9843.19
¢ 495 7.2792 2.7061 0.9791 0.1352 11 415.64
ik g 97 2.3908 2.9559 0.9705 0.1549 1542.56
? 134 5.3562 2.7996 0.9578 0.1743 1464.87
=prae] P 735 1.3327 3.0968 0.9914 0-1178 42 454.37
@ 780 1.9329 3.0129 0.9720 0.2119 13314.49
INER o 1029 0.8883 3.1124 0.9608 0.1394 12 345.84
? 977 1.1345 3.0587 0.9653 0.1487 13 317.68
B R B o 767 0.1979 3.4608 0.9689 0.1665 11718.01
Q 924 0.3622 3.3261 0.9705 0.1584 14 952.04
TR e o 570 0.9856 3.1255 0.9753 0.1292 11 076.69
¢ 598 1.3522 3.0560 0.9808 0.1127 15 095.89

rAERAM s ARKNGERBENEREIREE f T RRE.
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3.2 KRMEENERBELRER #MRERERIAENRAEE M 0 von Berta-
lanffy £RITE, Z—RBXEMFREARBMORAL L, XK TREAE—ENBRIZEK L
THAMSHA | 0w BB RER, FHRRA:

] = L[l — e X¢-T0) (1)
w = Wm[l — C,—K(x—To)]B (2)
(1), (DZRK—Hr FRE R KA ENEREE TR, 24:
il___ p— —-K(s—T; "
= KL e Ko-To (3)
i”_’ = BKW [1-— e-x(:—T)]B 1, -Ku-Ty) (4)

dt

BOY(OFAY BRI L. f1 W, %ﬁﬁﬁ%ééﬁﬁﬁﬂﬁl&ﬂﬁﬁ%ﬁnﬁﬁ?ﬁﬁ
X AERRE TR, 53 BIRRA:
dl 1 —_ E-K —T, !
2 L. KemkemTo (5)
ﬁﬂ S S BK[1 — ¢~ KG-T)]B-1,-KG-T) (6)
dt

HRAEE Walford g ZEAY B, N AL KIE—o&®EIA%XE K, L, #1 T,,
BRE\BOAN I MBS AR BRE W, ERILE 3

AAEKRMEENEREESNSE L, X W, BIELRH, KEAEMEGAEKRL
REEARKEEHBRK, REMBEARIFELiEEAMNERRN, HERKRER N, £K10
HANEERE T AAARESENE4SEDT A RKBENNBIO G, EXERKBEREA
HANBEANKER/NEEMEREEBHEBRAILE, A KRR, GBS/ NIKK
AR EEANKERK ANEKEEZFRBER, KK SEENE KEHERE,

REE KL EAHEA (inflection point), ¥ BT A KK REF AT M, B4
BERKEEEERBIERMRK, BAHANRER (Tip) %: Tip=LoB/K + T,,liF
6 A BEANBERERLT 3, Kk Tip WA FERKEREMESKERAEX,
NEAEAM Tip HEIE 3,
33 AKHNESFFHEK ARNERSEAENEHRARBELXERBUEBEA (9, &9 #H
HREEMENERARERGNEY S LEENREEMEALNERTE, A&t
AGNEBIBBEESU—FH BRI &Y, EREWAXAERIBNRNENE,
i, BRWERTEN ZEFAREEHE M, Pauly %(1979) % von-Bertalanffy
FEOEMLE, RS TAIANIE, BB T ARNETERKHE

= L [1 — ¢ X¢TTOmE T (7)

A# L.L..K.T, 5 von-Bertalanffy HFEPHENHEE, CEREVHERBHED
HEBE, Ts FREFEXENEZERMEDINFES, HDAEENAKOEE HRE
73H

dl —K(-Tg)=Ksinzn(z-T )

o= KL+ Ccos2x (1 — Tg)le = s (8)
t
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BRIEBIR, Y 1 = n+05+T B (» REFER), EREER/D, LERAFHE
KHIZ#E . (Winter point), —# M W, =05+ Ty FREFNLH A AXFAE
AERRFFRBEER (DXET TG, TBEENANGEEANETERSEI X &
3o AMABARNERZMHAAREE 017035 o BIE 2—5 Az, #kHEfaf
REMGARE, REAR/NRARK, RELERKHY 6—9 A, XEHANKBHRE
B BT BRI 1R — B,

£3 cHEHANEREH

Tab. 3 Growth parameters of the six sciaenid fishes

@ £ Bl L, w. K T, T, C W, Tip
Kikta o 539.04 3262.25 0.2372 —0.5794 —0.27 0.7825 0.23 4.2987
N ¢ 608.05 3329.30 0.2368 —0.4392 —0.28 0.8930 0.22 4.1071
HiGA g 432.32 1485.98 0.3142 —0.5278 —0.29 0.9998 0.21 2.9276
9 447.46 1508.73 0.3129 —0.4609 —0.32 1.0000 0.18 2.8801
BEiife o 283.60 492.83  0.4160 —0.6826 —0.33 0.9978 0.17 1.9430
Q 290.45 503.41 0.4008 —0.6657 —0.32 0.9795 0.18 2.0625
N o 272.64 353.91 0.4530 —0.4754 —0.15 1.2930 0.35 2.0500
4 283.07 360.11 0.4388 —0.6665 —0.18 1.283¢ 0.32 1.8495
FEME®A I8 182.56 165.35 0.5588 —0.3229 -0.32 0.7800 0.18 2.0617
s 199.53 165.64 0.5337 —0.2148 —0.35 0.8121 0.15 2.0344
WkiEs o 138.82 46.63  0.8000 0.0725 —0.31 1.0616 0.19  1.4502
? 152.97 59.17 0.6566 0.1860 —0.33 0.7828 0.17 1.8103

4 T S5%n

41 BOmRaukBE5EREE HARREOBEBREMEMERRGIR @R 1, &
PRREEES S ERH D, BBRENAVERNIRERN L AMENLRE, NBREBRESNT
PR 3 e BT B T AL R R R B AR (Mugiya, 1987), EL 7 3 4K R e A0 8 4R A R4
RNEMBERMEMR. BERSMANEROITRLEERMEREEER, Akt
K, BAAVURTREEMN, E8EABER/ N (David Reznick et al., 1989), HA
XM EFERENIREERK T EANHS. MAMAEANETERRERE, 2—
5 A RAGREENRRE KEENREN S, B THROBBRSIRRERS, RRE
FERMEAE, AR T EARIBEY, 6—9 ARRakRistREmAl_ R4t K
M, BRERRMEANERKSEEER T BEANEE NLEN BT, NEERD
SRR AERRBNERNZNTELNER, TELE5FER(1988)X BRILHA DBk
BEAFRESEROMREREN, BRI BEANEASSHA L TR IERD X
RAERTHEZR NIRRT ER, ARERWFHER BN, R ET G 568 4
UEEFR, HENTERERAHEETEAMNAREAR, FABELEREEERE
RIER: DR

4.2 ERBHESERENYE  SREYERCPERNELSERE AR ANE #,
PR HIN B AR S Nl E B AERERRA - E P RENOR LB S5 RARNESS.
RWRESIEFRERI R EROEERE (E. P. Odum, 1952), ¢ MAEAERRYE
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AGE AND GROWTH OF SIX SCIAENID FISHES
(SCIAENDAE) IN THE EAST CHINA SEA

Lan Yonglun, Luo Bingzheng
(Institute of Oceanology, Academia Sinica, Qingdao 266071)

ABsTrRACT

To compare the growth characteristics of sciaenid fishes, 7688 individuals of 6
sciaenid fishes were collected. 6619 of them were caught in Aug. 1985 to Oct.1988
with trawl in the Changjiang Estuary and adjacent waters. The others were in 1981
to 1982 caught with trawl by commercial fishing boat in the East China Sea. The
big and thick otoliths of different sciaenid fishes were different in shape and stru-
cture. Through cutting experiment with otolith slicer, the optimum location and di-.
rection of cutting was determined. The results of linear regression analysis based on
an exponential equation showed that body length of these 6 sciaenid fishes had close
relationship to their body weight, but the 4 and B for these species were remarka-
ble different. The value of A4 of females was larger than that of males of the same
species and had positive relationship with L. and W,; but was the contrary with
the value of B.

By means of Walford’s graphical method and method of least squares and ba-
sing on von Bertalanffy growth equation, the growth parameters, K, L., W, and
To, of the six sciaenid fishes were calculated. The result showed that the value of
K was negatively correlated to L. The species with larger L. and less K had la-
rger growth rate and longer period of growth.

. —Kk(=T)=Esinzno =T )
With seasonal growth model: I = L[l — ¢ T 57]1,the seasonal gro-

wth patterns of the six species were also simulated. It indicated that the body gro-
wth in winter and spring was much slower than that in summer and autumn. WP
(winter point) of each species appeared in different time but appeared simultaneou-
sly with the opaque zone of their own otoliths respectively.

Key words East China Sea Sciaenid fish Age Growth



