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Fig. 1 Measure schematic diagram of Scomber
Jjaponicus otoliths
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Fig.2 Schematic diagram of annual rings
discrimination of Scomber japonicus otolith
Arrows mean annual rings.
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PEHU AIC {H fie/ N8 96 R AT LR 5 . 4
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Fig. 3 Fork length-body weight relationship of reproductive
stocks of Scomber japonicus
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KX KGR 1), 4PRBR: ST, 4F
B 1~7T, 3R Al 17271, (SR
B 73.63%; MEME H ARESERH 17~5T 1 4 AR,
AR AL 17~27 0%, EvE B R 74.06%;
HEVEAR IS JE R 1~7 %, PR3Eidlh 17~2" 1%,

T BB 73.01%; 3 8 M 3R LA, SR
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Tab.1 Averagefork length of male and female Scomber japonicusin different age groups
AR MR AR PR3 A /mm TP RE AL T 3 A /mm SAOFH XA /mm

age number of female sample average fork length of female number of male sample average fork length of male overall average fork length

I 72 272.40+14.47 50 272.40+10.48 272.61£12.98
2" 65 306.70+11.19 42 306.80+11.32 306.75+11.24
3" 27 339.40+5.62 13 342.30+5.89 340.33+5.87
4" 16 359.80+4.86 16 362.20+5.75 361.00+5.45
5" 5 375.20+4.87 2 376.50+4.50 375.57+4.81
6" — — 1 392.00 392.00

7t — — 2 402.50+0.50 402.50+0.50
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MK S HARRNER, KGR KA AIC {H
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24 ETHEBNEEKARE
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L, GHlE, RN FL=427.18[1-¢ “22)
W,=l187.20[l—e(70'23(”2'5)]3'470

A AR R A K 2R HRE S e R
Flo S T WG A K B AR I 1 AR fRREAE, 43 3% H
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UK L PARER ) A K R A R T

NAR AR N

dl,/d=98.25¢ -3+,

AR
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PR A KR A

dw,/d=947.51 e—0A23(t+2.5)[ 1_6—0.23(z+2.5)]2.47;

AR A R

dzwt/dt2=217.9367023(&2‘5)[1*670'23(H2‘5)]1'47X

[3.47¢ 22317,
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Tab. 2 Relationship between fork length and otolith radius of reproductive stocks of Scomber japonicus

J7 %2 equation Fikz expression B4 5 Hl R? R B bR iE AIC
TR power function FL=99.292R"3¢¢! 0.9701 229.412
2k Pk MR EX liner function FL=184.09R-112.73 0.9748 228.587
$8 %R %X exponential function FL=79.997¢"%* 0.9641 240.836
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Tab.3 Otolith radius and rings size observed and back-calculation of fork length of reproductive stocks of Scomber japonicas

mm
age R r r r3 74 rs T 7 back-
groups obseved FL calculation FL
1" 2.030+0.077 1.850+0.037 264.30+£20.47 248.26+8.24
2" 2.320+0.083 1.830+0.020 2.070+0.027 310.00+12.15 280.94+6.30
3" 2.460+0.020 1.810+0.020 2.050+0.025 2.230+0.041 341.50+6.50 308.58+7.45
4% 2.560£0.044 1.800+0.050 2.030+0.051 2.200+0.053 2.320+0.041 358.92+5.31  326.45+6.41
57 2.660+0.021 1.750+0.014 1.960+0.021 2.150+0.018 2.300+0.021 2.420+0.031 376.00+4.93  346.62+7.03
6" 2760 1.700 1.930 2.150 2.320 2.460 2.520 392.00+0.00 365.67+6.81
77 2.830+0.001 1.720+0.009 1.920+0.001 2.110+0.007 2.230+0.008 2.420+0.008 2.530+0.008 2.630+0.002 402.50+0.50  380.00+0.00
x4 AEFEERTHAELEBEERTREIL
Tab. 4 Comparison of growth equations of reproductive stocks of Scomber japonicus
under different back-calculation models
Jy i AR B bR DLt B
equation Dahl-Lea Fraser-Lee SPH BPH Dahl-Lea Fraser-Lee SPH BPH
von Bertalanffy 1252.92 1320.16 1326.58 1317.58 1265.76 1333.30 1339.42 1330.42
Gompertz 1254.67 1322.39 1328.72 1319.85 1267.51 1335.32 1341.61 1332.69
logisitic 1256.87 1325.37 1331.71 1322.87 1269.71 1338.21 1344.54 1335.71
v ! b ight growth rat
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Fig. 4 Growth rate and acceleration of fork length and body weight of reproductive stocks of Scomber japonicus
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R K, LT, R4 SR E 7058 fe ik
— WA AR TR ER R, RIEEA

H al A7 A Kt A 700 5 A i 4 R SR H A v 3 i
TR BOR AR SR DA N & B A
SR KIFAR—E M4, X TiZR % NN,
T REME A RS KRR, A5
WoR, BRT AT 2 Bl A A8 0 3 fin i 5o,
Hof P A A 58 A K B 349 2 B A A 0% 185 o i A+ X6
WS, X UL H A HoA AR R E oA I %Y
B, B EAA N ERAE R . AR 6 R H AN
HoA LS 6 iR PR E/NT 7 i H ARESS
6 FFFF IR, AIRESE T 6 1A N 7 i H A4
B/, TIPS WA A

AR TR RRIB ARSI RECE R,
S5 W 1) S SR AR IS () B P f 2 A R P t2ke
ARFHIEA AT RERE A B B RO . KRR SN A
PR el AR, A ] A A B T i 3 £ 28 A K
FERME SR B PR, XA K
I8, f§i ] von Bertalanffy J7 Tl &R0 R i fE:
Gompertz J7 i1 A A& i JE 1 6 1 v e 0 40 25127,
Logistic J7 252 2 5 B A AN i 1R B
RSN TN R s K, il TR 250
IR HARES R r R 2, r AR 2R A K
PR, AAr IR, AN b4 TR & B
53 fEREES, FILEX B ARE T HIE 4
KRR 25 B R LU S e

Lorenzo %5 VAFF 5 2 B I R A1 B 5 B3I A HI
AR S RP AW BEERAES S, W
EAR AR X A 0K B AR AR R BRI 0 i 3 AN B
By BIBESE; Angelescu 251014 B H AR5 A= KAFAE
FERI UM B E BRI A B 8 25 5, IR P
HI AR AR K S AR B, WU B IR e A4
e AR AR KA K X B A A 1 s
FaX 2 AN B A KARAE, 2 E DN R AR UM AR
BRI, 3 BB 5T A KRR, A G T E A 4R
BHAEEA KA E . B TFARIEE H A6 1R
AP BB MR, FILF G 1) von Berta-
lanffy J7 FEALRE I 90 U RS 1 H AR B A
FEAE

AWK Dahl-Lea #5513 53 (9 A 5 4 1%
Bkl AR KR, 24 AIC Fil BIC B AU X He
Ja & ¥: von Bertalanfty HFEH 3 25, HE
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AIC F1 BIC {H¥HAK, IEECER R, Gompertz
TR Z, Logistic T FERUR e s 4% tﬁﬁ}iﬁiﬂf
AT H A SR AR T A e KA, 2 il
IR b ERTF 3 Bk Em ERMETFHREKAK,
INF 3 BRI KAE RIETFIRE ALK, AT P
R RAEA KB Z R R R R R, Hi
MK EE XA P SH b (HAE 2.5~3.5 ZEHET
S AR AR b HN 3.47, TR
Jr PR T A 98 A 358 BRI 2 B 0 H A i, HC
PERRTE K B b AR b, PR BT p B S 3T AR
REAK, FHER T b EAWK.,
33 EKSHMLE
ARHFEAHF von Bertalanffy 4= K 2 L& H

E’J}'Ff I H A B B AR AR K S80S HoA
T A A A B 22 S (% 5). VoniAH von
Bertalanffy J7 F2 3L K LA K Sk 2
@T%@Wﬁiﬁ%ﬂ%%ﬁ, 1o fRER IR 0 1R B ik

IS KB, ZBEAEET 0 BE, KLhE
o XIE KRB 5), ABFFEH HASEREAR £
RN 1o (PR ARIY, Lo R TR A X Hy i 3 A
B I S SR A SR B TS T AR v A - 1R T e
IS i S T VA S SR A A AR . LR PR AT B2
TABESE A H ASBEREAR TR X 1 3al F 2
B AR SRR B 22 5, [R5 R ML

BT P S AR 3 T A R A S B LU R T
FRGAERN 4‘#14:75/\14&/]\%”4{35@3@ A, AR
P A 5% 45 SA5 AR Vg v H A 6 B A A 1Y 5
RUFIE A 2.91 %, PSR 365.03 g, Himi XK
304.09 mm, XJ Fb 7R I b &8 - B 0 e 6 00 A
FAEWE 273 I, DIk E 448.60 g, i K
323.16 mm!"VJF & B, 2RI PR H A S AR
KRG B g 3 HAEE, # K RHE
DU /INF 2R A 3 - g e A

P 4R B o A TG von Bertalanffy
TR AR AL e /T 1 I IHIZ T LA I 4
BAEF XL, AR b EFEZEIE TR @E =
0.7945<1), R FFEP k{53 A4 K il £ 3 0T i
I fE B 3 R Steven A A K S8k (EHAE
0.05~0.10 2 R K g AR, 0.10~0.20 S J5 3
AR, 0.20~0.50 R AR, R H A &
T A K A6 2 (k=0.23>0.20),

P . KA 3 MEUEAR R A K
JE PR R 02 1 — AN T o, R T TR RS 1 —
NHEESHR . HTARHRICREEF M E 1
W8 K DL B HAESFEACSR LG AR KT, A 45
US| IR AR SR A RE A e B AR B i £
(AR, AT LR R e H A o] flibs fE i =
AR

*5 AEFE. AEMERNBEREERSHEITE
Tab.5 Comparison of growth parameters of Scomber japonicusin different sea areas and different time

KA 5, sampling point KAERTE] sampling time L, k to SCHRK IR literature resources

ZR i central East China sea 2021 427.18  0.23 2.50 AT this stady

| Chile 2005-2008 400 023 134 [

Xt 33 Tsushima sea area 2000-2001 406 0.37 1.68 [20]

171 the Yellow Sea and Bohai Sea 1978 425 0.53 0.80 [19]

FRMF AR —E T R 2002-2003 45135 0.32 1.20 [11]

north of the East China Sea and south of the Yellow Sea

TR T coastal waters of Fujian 1983-1984 457 0.302 1.10 [34]

SE k-
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Age and growth characteristics of chub mackerel (Scomber japonicus)
reproductive stock in the central East China Sea

ZHOU Hanlin'?, YAN Liping', ZHANG Hui', LI Jiansheng'

1. Key Laboratory of East China Sea Fishery Resources Exploitation, Ministry of Agriculture and Rural Affairs, East
China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China;
2. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China

Abstract: This study analyzed the population structure and growth characteristics of chub mackerel (Scomber ja-
ponicas) based on its reproductive stocks samples collected in the central East China Sea from March to April in
2021. This analysis was undertaken using otolith interpretation, growth back-calculation, and growth equation
fitting. The results showed that there was no significant difference between male and female individuals in the
reproductive stock of Japanese mackerel (F=0.376, P=0.54>0.05). The age structure of male and female was 1-7
years old and the dominant age group was 1—2 years old, accounting for 73.63% of the population. The number of
females was more than that of males at three years old and below. For individuals older than three years old, the
number of males and females was essentially the same, although the females were lacking in old age individuals.
The relationship between fork length and body weight was: #W=0.8837x10 °FL**’*. A linear functional relationship
was the optimal solution for the relationship between fork length and otolith radius; this relationship was
FL=184.09R-112.73. The fork length and age data of four models were used to fit three back-calculation models;
von Bertalanffy, Gompertz, and Logistic. Among them, the von Bertalanffy equation of the Dahl-Lea model had
the lowest AIC and BIC; as such, this model was selected as the best growth equation. The von Bertalanffy fork
length growth equation was FL=427.18 [1—¢ **“">] and the body weight growth equation was W,=1187.20x
[1-eOBE29P47 Eollowing the second derivation test, the age of the inflection point was 2.91 years old, the cor-
responding inflexion body weight and fork length were 365.03 g and 304.09 mm respectively. These values may
be used as an important references for the formulation of Scomber japonicus catch specifications in future.
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