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Age and Growth of Small Yellow Croaker,
Larimichthys polyactis in the South Sea of Korea

Yeong Hye Kim**, Sun Kil Lee'?, Jae Bong Lee?,
Dong Woo Lee’ and Young Seop Kim*

'National Fisheries Research and Development Institute, Busan, Korea
2URIP of Fisheries and Oceanography, Pukyong National University, Busan, Korea

Age and growth of the small yellow croaker, Larimichthys polyactis were estimated using
right sagittal otoliths of 506 fish specimens from March to December, 2002 and from January
to February, 2005 in the South Sea, part of the East China Sea of Korea. Examination of outer
margins of the otolith showed that the opaque zone was formed once a year. Marginal
increment of the otolith formed annual rings from May and June at the beginning of spawning
season. In the relationship between total length and body weight, a multiplicative error
structure was assumed because variability in growth increased as a function of the length, and
the estimated equation was BW=0.0044 TL>%% (R?=0.97). The relative growth as body weight
at total length has significant difference between females and males (P <0.05). For describing
growth of the small yellow croaker, Larimichthys polyactis a von Bertalanffy growth model was
adopted. The von Bertalanffy growth curve had an additive error structure and the growth para-
meters estimated from non-linear regression were L,=33.88 cm, K=0.20/year and t,=-2.39
year. Growth at age of males and females shows no significant difference (P>0.05). Most
examined fish were 1, 2 and 3 years old, although the oldest fish were 7 old for males and 8 for
females.

Key words : small yellow croaker (Larimichthys polyactis), age and growth, otolith, marginal
index (MI), multiplicative/ additive error structure
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Fz7)9] oddd Hapol 2 1950 dH el oF 27t 8
A EE 71538, 60 dH 9} 70 d el = o 31 33
Eolslet 1974l = oF 57t 41 o= HuAE 7]
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1984e] = o 7H Eom HAAE 7)53t9ch 1990
del 2 of 4vt Eoz Frhstal ot B AHastr] Al
zksted 200499 = 18 731 ES 7] 53195 (MOMAF,
1950~ 2004; Fig. 1).
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Fig. 1. Annual catch and decadal mean catch of the small
yellow croaker, Larimichthys polyactis in the
South Sea of Korea (MOMAF, 1950~ 2004).
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Fig. 2. Map showing the sampling sites of the small
yellow croaker, Larimichthys polyactis in the
South Sea of Korea.
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Table 1. Number of the small yellow croaker, Larti-
micthys polyactis randomly sampled for age
determination in the South Sea of Korea in 2002

and 2005
Range of TL (cm
Year Month No. Mean TL +SE range of 1= tem) (cm)
(cm) Min. Max.
2002 Mar. 40 18.64+0.41 14.2 22.0
Apr. * * * *
May 22 17.05+0.41 14.4 20.8
Jun. 39 16.31+0.22 14.0 18.9
Jul. 27 17.81+0.29 15.4 20.6
Aug. 92 19.82+0.23 15.1 24.2
Sep. 81 20.14+0.26 15.2 23.8
Oct. 40 21.37+0.20 185 24.0
Nov. 29 19.98+0.50 17.4 25.7
Dec. 32 21.04+0.25 19.0 24.3
2005 Jan. 60 26.02+0.18 23.6 30.5
Feb. 44 26.96+0.34 22.2 33.0
Total 506

* No sampling
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Fig. 3. Process of aging analysis of the small yellow coraker, Larimichthys polyactis in the South Sea of Korea. a)
Extracting process of the otolith, b) Silicone tank and molded otolith, c) Cutting machine, d) Grinder, e) Low
magnification microscope and computer image analysis system., f) Reading otolith.

von Bertalanffy (1938) 4441 & ol §e] 4 sisieh L=, (1—e G )1, @
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Fig. 4. Relationship between otolith radius and ring radius of the small yellow croaker, Larimichthys polyactis in the

South Sea of Korea.
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Fig. 5. Monthly change in the otolith marginal index (MI)
of the small yellow croaker, Larimichthys polya-
ctis in the South Sea of Korea. Vertical bar pre-
sents 95% confidence interval.
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Fig. 6a. Relationship between total length and standard
deviation (SD) of body weight of the small yellow
croaker, Larimichthys polyacties in the South
Sea of Korea.
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Fig. 6b. Relationship between total length and body
weight of the small yellow croaker, Larimichthys
polyacties in the South Sea of Korea.

BW=0.0044TL3%0 . ¢ (6)
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° A

A2 A (@), (8)F ket
Female : BW=0.0040TL3%78 . ¢& @
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506m] 2] Fz7| o|ME AR A 4 FE
712 Table 28} 73, FyAslL 70| 74, 4A
8M|7}A] vrelstt) (Table 3a). Fx7] A 2
B 4% d=xA 9 Q=9 g7 A4S Table 3bg}
a1, 24| 8] A7 M wel =R KA 9] o 48%E
218} e,

2o ARAe Farle] A AFeE Ame] o
AAtzs gt A3t Aol o AR wHoelrt 79
A3t ] <o x}F% (additive error structure)$l .
von Bertalanffy A=A 9] 74> (L., K, to)S F3}7]

Table 2. Mean ring radius on the otolith of the small
yellow croaker, Larimichthys polyactis in the
South Sea of Korea

é?g&%(nin) R, Rs R, Rs Rg R, Rg No
1 3.813.16 88
2 431307 3.88 243
3 4.882.98 3.78 4.46 68
4  5.303.12 3.84 4.46 5.02 30
5  5.453.00 3.60 4.20 4.77 5.27 36
6 5.67 2.93 3.58 4.14 4.65 5.11 5.48 31
7 5.96 2.95 3.57 4.12 4.63 5.07 5.49 5.84 7
8  6.40 2.95 3.55 4.15 4.71 5.08 5.41 5.80 6.14 3
Sum 506

Table 3a. Age composition of male and female of the
small yellow croaker, Larimichthys polyactis in
the South Sea of Korea

Male Female

Age
Mean TL No. Mean TL No.
1 16.57 39 17.10 34
2 18.67 84 20.14 155
3 21.55 17 22.44 50
4 22.83 6 25.30 24
5 24.01 8 26.21 28
6 24.90 1 26.96 30
7 25.10 1 28.42 6
8 30.40 3
Sum 156 330




FAAARE o] L3l Walforde] A=}
¢ 238 27)goz sel mAgHL
A o7 FA3E Zx7]2] von Beratalanffy A]AFA]-2-

ZSH31 (Table 4; Fig. 7), ¢ - 48 A44e o
S 4] (10), (11)2}F 2k} (Table 4; Fig. 8).

L,=33.88 (1 —e 0200t+239) 1 ¢ (9)

Table 3b. Combined age composition of the small yellow
croaker, Larimichthys polyactis in the South
Sea of Korea. S.E. denotes standard error

Range of TL (cm)

Age Mean S.E. ,, Percentage
TL(cm) of TL  Min. Max. (%)

1 16.61 0.18 14.0 21.9 88 17.93
2 19.60 0.13 14.8 24.8 243 48.02
3 22.24 0.16 19.3 25.7 68 13.44
4 25.24 0.27 20.0 27.8 30 5.93
5 26.04 0.26 23.6 30.5 36 7.11
6 26.90 0.34 24.0 30.5 31 6.13
7 27.91 0.70 24.9 31.1 7 1.38
8 30.40 1.45 28.0 33.0 3 0.59

Sum 506 100.00

Table 4. Estimated parameters of von Bertalanffy growth
equation of the small yellow croaker, Larimi-
chthys polyactis in the South Sea of Korea

Sex Method L. K 1, N R?
Walford 35.18 017 -2.70 8 0.95

Combined \ n-linear 33.88 0.20 —2.39 506 0.77
Fomale | Walford 3588 017 -261 8 097
Non-linear 34.09 0.19 —2.60 330 0.79
Male Walford 2640 039 -189 7 085
Non-linear 26.95 0.38 —-1.44 156 0.62
Sex unidentified 20
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Fig. 7. The von Bertalanffy growth curve estimated by
non-linear regression method of the small yellow
croaker, Larimichthys polyactis in the South Sea
of Korea.

Y N 51
Female : L,=34.09 (1 —e 010+260) 4 o (10)
Male : L,=26.95 (1—e 038t+144) 1 o (11)

A= A ale] of - #3e] A7t Qe AT &
obisl 93 ARNA+E ARt 3 Fol)
glgdem (P>0.05), 923} (elevation)E A3} v}
A ztol7b glE= Aoz eyt (P>0.05; Table 5)
deb - 27 @ el Aolrk g A
2 vhehdd

35, L=34.09(1—e 019(t+2:60)
R2=0.79 o
30t g
E N=330 (female) a5 =
§ 25 g Bk &%
3 15} // ¥ %
g 10¢ L=26.95(1—e~0-38(t+1.44))
F o5l R2=0.62
0 N=156 (male)
0 1 2 3 4 5 6 7 g 9 10

Age (t)

o TL (female)
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growth curve (female)
— — growth curve (male)

Fig. 8. The comparison of growth curves between female
and male of the small yellow croaker, Larimichthys
polyactis in the South Sea of Korea.

Table 5. Test for the difference of regression coefficients
and elevations between female and male of the
small yellow croaker, Larimichthys polyactis in
the South Sea of Korea

Test Statistics Values
b, 0.272
b, 0.255
Sbi-b2 0.0176
Regression coefficient t 0.9645
v 482
toos (2),482 1.965
P >0.05
Ac 123.4
Bc 33.0
Cc 12.5
. SSc 3.6677
Elevation DFc 483
t 0.6737
To.05 (2),483 1.965
P >0.05

b; : Slope of i equation, sy, : Standard error of the difference
between regression coefficients, Ac: Sum of squares of X, Bc:
Sum of crossproducts, Cc: Sum of squares of Y, SSc: Residual SS,
v : Degrees of freedom, t: Test statistic value
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& Ho] 42 HEL et Ahgel B Felalr] A
Ao (FRRAT, 2004). FE7)9) W oIt
Asm F27)7) Felel] Alstele sdnE $A%

Ql olsdel Alztelel 128744 AA olEeFe] o B0%E
o] 3] 3kc} (MOMAF, 2002).
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A7} 5] ol i (scale) & o-g5he] 4% o]
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QAR 3 sbA BARe] Ak S, AR At
4 F el detel AT Asdel A, Al A
e vlee AAA A dEFAe] XEo= A
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o
(o3
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@salc. o B Aol
G o149 el el a2

& HET 5 e Aol Uk
B ATelA =zl AR A 2ke] fAE odof

H3te] AAH A SE plottingdle] w2 b+
25 A A AAe] ZrtERF AFe Welrt A
A= Fo] 2AF-%F (multiplicative error structure)Z
72 9lgde) i eE A3 F A5 (linear least
squares) S Al&3sled AL, FAE B 95% A1F
F-7Fo] 3.2171~3.2830¢c. 2 At AIA= d (allometric
model, B#3)& W5 & $ U F=x7]e] AAH
AFe] AN slelM & - 3t zbol7t IEAE
Fohir] $lsted 3FA4E AR A% A7 Aol
7F AAAIREH(P<0.001), A% Aol slelAE 377
S AR AR AL & A A7 g Szkel 3
o7} 9l Aoz vebg(P>0.05).

FAAES] RS YERlE de

47 £7e n

=
o] ARGEHAINE B ATl dubH oz pARII AT
o] o]4=% von Bertalnffy =g o]&3ste] A4

A eEES FAs A8 AAE plottingdt 2
7} 3] @ X% (additive error structure)E X.¢j om,
B A3 2 424 (non-linear least squares)2 A}-4-3o]
AR ES AR 2 AT A el
AR FFAGE Agshe APAE FAIA o,
2E A A AE A A= AHgstel A=E
o) 9AF2s WA B3 e AP NEFES 24

ol whe} o e} o Astelz AL AAES 2k
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AAA S (RY) & Qo= 0.99¢] 7p7kE vl &

e vepiA 5]‘\__‘5“ olgldt UE> AA ol H 4
Aot (o] 2} A, 2000).

Fzx7)e A% AFALE vlasr] fEM e 2
A% A& ARgRleloF skt wl (1960), A (1970) &
3 &3t # (1980)% MlEE AR, o] 5 (2000)3
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o] ;A ei7t vehtont £ dgelrs Haud=do] 8

o

3 2]
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Table 6. Comparison of mean total length (cm) at age of the small yellow croaker, Larimichthys polyactis in Korean

waters
Author\Age 0 1 2 3 4 5 6 7 8 9 10 11  Remark
Bae (1960) 16.7 222 261 295 323 349 373 395 Scale
Chung (1970) 157 224 258 286 30.6 31.8 327 334 338 341 343 "
Hwang & Choi (1980) 149 209 252 283 305 321 333 341 347 351 354 "
Lee et al. (2000) 140 16.1 205 233 258 278 288 312 322 333 - 31.8 Otolith
This study (2005) 166 196 222 252 260 269 279 304 "




Table 7. Comparison of growth parameters of the small
yellow croaker, Larimichthys polyactis in the
Korean waters

Authors L, (cm) K K/L, t, Remark
Bae (1960) 49.77 0.166 0.003 -0.59 Scale
Chung (1970) 3469 0.376 0.011 -0.61 "

Hwang & Choi B
(1980) 36.20 0.332 0.009 —1.43

Leeetal. (2004) 37.11 0.201 0.005 -1.88 Otolith
This study (2005) 33.54 0.207 0.006 —2.30 "

A 2 ey} (Table 6).

ARt o 2 o] & Algsle] AJAmi S
o] = (2000)2} & 03%94 AT AHE vus) £ o, o
23 HNA A (L) 3711004 33542 7+435} w1,
A 4 (K) = ozoloﬂxi 0.2072 Z7}s}qie} =, =7

A&sNA 237} Hejrta A webils o
AT} (Table 7). o]2]&t o] f+= o]&E2] djiio] nA
o], & Algtel] lx FFeddlx] Z3F o] Eo] o3

T oo Al%E7] wWjEolety A7ETh

rlr
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Fo

A7 fEve 72 0% 39 s F27)e)
Me olgsted A oY= Frl) QR 4%
& FAs Aol AgE F2le) e AFw
2 Aol A el qdel 8l oFR Aoz
2002y 39Xy 129 A=9} 20059 1, 29 A}so|t}.
AHEEL JRA = 11750912, AR A el o] 8%l A

I 50679+

AAFe] W9l 16.3~26.9cmel o, A A 6] 7
Al st el 8MI7ZFA] eyt Fx71¢ A% (Body
Weight)9} A} (Total Length)®] A= =0.0044

BW
TL3#%2 (R?=0.97)0]91 2, §F - H = Aol w3t 23
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