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Age and Growth of Red Tongue Sole (Cynoglossus joyneri)
in the Southern Sea of Korea

Gun Wook BAECK and Sung-Hoi HUH*
Department of Oceanography, Pukyong National University, Busan 608-737, Korea

Age and growth of red tongue sole (Cynoglossus joyneri), were studied using samples from the coastal
waters off Yeosu, Korea, from January to December, 2001. Sagittal otoliths had relatively clear annuli.
Marginal index of otolith dropped sharhly in August suggesting that each annulus was formed once a
year in August. Monthly changes in the gonadosomatic index indicated that spawning peaked between
July and September. The oldest fish observed in this study was 4 years old for both of females and males.
Relationships between the otolith radius (R) and total length (L) were: L=14.1R-0.098 for females, and
L=11.9R+1.83 for males. Relationships between total length and body weight (W) were: W=0.0021L>*

for females, and W=0.0014L>*° for males. Growth in length of the fish was expressed b
. -0.19(1+2.40) p-0 17(+2 84?]
growth equation as: L=29.06 (1-¢™ ) for females and L=27.44 (1-¢™ ‘
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A (Cynoglossus joyneriy= -2l Aslle} Eall Aok,
QE W5 At vk, FEta] T4 228, e
6-79 A2 A7 145 mm AF7}F HW A5} (Ochiai,
1966; Chyung, 1977). T3t H¥ 21 Mg o] F 2] meje}
A2 FAE A F2 M2Aste], (A4 HolWES 4o
gt} (Ochiai, 1959; Yamada et al., 1986).
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the von Bertalanfty’s
) for males.
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Fig. 1. Schematic diagram showing the measuring axis,
marginal increntment, radius (R) and ring radius (r.) of
Cynoglossus joyneri otolith.
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Fig. 2. Length frequency distribution of Cynoglossus joyneri
from the coastal waters off Yeosu, Korea, from January to
December, 2001.
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Fig. 3. Monthly changes in the marginal growth ratio of the
otolith of Cynoglossus joyneri collected from the coastal
waters off Yeosu, Korea. Each plot indicates the mean with
the standard deviation.
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Fig. 4. Monthly changes in Gonadosomatic index (GSI, %),
of Cynoglossus joyneri from the coastal waters off Yeosu,
Korea. Each plot indicates the mean with the standard
deviation.
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IAIFE 4A7kA] EAQstdon, ¢ 9 Had &742 n=0.96
mmol A r=1.45mm, 3 FT
re=1.43 mme HHE DA

AF7HA AFEH AW FHUH o 7ER] C arelF} C. lida
(Rajaguru, 1992), C. dubius (Seshappa, 1976), C. macrolepidotus
(Kutty, 1967), C. semilaevis (Meng and Ren, 1988)<] ] <%
< 3-14d M9E THlET, B A7 5L3 sjH ol
Al ZAME FAdF) &3k EA A HAAHFL ¢HFlo]
54|, 4710] 44 (Baeck and Huh, 2004), 7iA = I3o] 64,
F710] 44 (Baeck, 2003)2 FAchel A &, 7ol
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A= o] L=14.1R-0.0980]21 2., Flo] L=119R+1.83

|

o} A
of AAAE BTk (Fig. 5. JBE I 47 A%F o4
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1=203 emB 3L, $7 0] 11=13.16 cmol A 1,=18.82 cmE U ERY

Ak (Table 2).
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cm, 15=28.93 em SOl o™, £+FHL 1,=19.42 cm, b= 22.45
cm, 15=24.88 cm, 1,=27.19 cm ©] 1T} (Baeck and Huh, 2004).
w3 A e HdEr)E 1,=18.88 cm, 1,=24.14 cm,
:=28.20 cm, L,=31.44cm Folom, FAL [,=21.22cm,
1:=24.45 cm, 1;=26.61 cm, 1,=28.70 cm®] 1t} (Baeck, 2003). &
Adle} A= zF ARE Htzv)o| & 2ojrt oy
FAhz o] & wis) & ATl wel FL HHArE

ek, A% o)A olFe) @l
Table 1. Mean ring radius of the otolith of Cynoglossus joyneri from the coastal waters off Yeosu, Korea, from Janurary
to December, 2001
Sex Ring groups n riSD r22SD rs+SD r42SD R (mm)+SD
1 7 0.93+0.10 1.01£0.12
2 64 0.93+0.08 1.12+0.07 1.211£0.08
Female 3 61 0.99+0.06 1.17£0.07 1.31+0.07 1.38+0.08
4 25 0.99+0.04 1.19+0.05 1.34+0.05 1.45+0.05 1.5010.06
Total 157
Mean 0.96+0.07 1.15+0.07 1.324£0.07 1.4510.05 1.32+0.15
1 12 0.94+0.05 1.05+0.08
2 56 0.93+0.06 1.11+0.08 1.20+0.09
Male 3 16 1.02+0.04 1.19+0.03 1.30+0.03 1.38+0.06
4 5 1.00+0.01 1.18+0.03 1.3240.02 1.43+0.03 1.46+0.03
Total 89
Mean 0.95+0.06 1.13+0.07 1.30+0.02 1.43+0.03 1.23+0.13

R, otolith radius (mm); r, otolith ring radius (mm)



310 25548

30
Fermale, L = 14.1R - 0.098
r2 =0.73, n=157
20
— 10
£
S
s
2
<4}
% A Male, L = 11.9R + 1.83
S ?=0.62,n=89
|_
20
10
0

0.0 0.5 1.0 1.5 2.0 25

Otolith radius (mm)

Fig. 5. The relationships between the total length and the
otolith radius of Cynoglossus joyneri from the coastal waters
off Yeosu, Korea, from January to december, 2001.
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Females: W=0.0021TL*** (*=0.95, n=157)

Males: W=0.0014TL*** (r’=0.91, n=89)
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2744 em¥ o, FEAFL &g 24 115.69 g3 10526 g
At 283 AFAIFE I A2 0194 0.17/yrE AH E
Ak

AF7A AT FA O oF TN C arel©] FH 615
em$F =7 57 eme] FHAFS BoM 717 & Fojglon
(Rajaguru, 1992), A7} &3 44.54 cm®t 3 41.52 cm
(Baeck and Huh, 2004), 7§ ti7F 43l 42.50 cm®} 35.38 cm
(Baeck, 2003)8 R.Q3 X3t C lida?} &2 34 cm, 57 335
cm AUt (Rajaguru, 1992). ¥ A5 Ao =W FAdi7t
71 #FE FRAAE T E o2 A EHATH

FAdie] JAATE 35 A2 019/ 0.17/yrE A H
o] 8AT (LA 0.16/yr, T2 0.15/yn) BT WE A AA 4=
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BAAFE JERIUT

ZAUE glold F T 7R WE 27) 43ES BT,
olgtzte whE 27| AAEL Amd) Ak C. arel®
C. lida (Rajaguru, 1992), T& =30 M= C semilaevis
(Meng and Ren, 1988), B} ¥ &koll X A3}= C. robustus (Ochiai,
1966), 3H Fafloll M-Ash= C. abbreviatus (Baeck and Huh,
2004) T 2] FAUF oFEY 7] B4 5A Fol
sholth. FAAMu ojf5o] 7] o] WME AL "ol
T pgo] w2 AgtlA BTt abgko] AJAbEH ARME

Foo] G YR o]F-E st RS ] wEed &7
A7) We Ao Atrddt AMUE TY &9 S,
Ao} A 22 S el AMAtar JqAT T e
< 72 dvta FEEc) gebA ZAdie A, X9}
A B AR FEI7] st AR S 2eElska
tha ggEh

Table 2. Back-calculated total length at the formation of ring of the otolith of Cynoglossus joyneri from the coastal waters

off Yeosu, Korea, from January to December, 2001

Sex Ring groups n 11+SD 1,+SD 13+SD 14xSD
Female 1 7 13.01+£1.43
2 64 13.02+1.09 15.67+1.04
3 61 13.8610.87 16.46+0.93 18.36+1.05
4 25 13.9310.58 16.741£0.74 18.77+0.67 20.33+0.71
Total 157
Mean 13.4941.04 16.17+1.05 18.48+0.97 20.330.71
Male 1 12 12.98+0.64
2 56 12.9410.72 15.03+0.89
3 16 13.92+0.44 15.97+0.37 17.34+0.31
4 5 13.71£0.18 15.8540.35 17.54+0.22 18.82+0.36
Total 89
Mean 13.16+0.75 15.28+0.88 17.39+0.30 18.82+0.36
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Fig. 6. von Bertalanfty growth curves of Cynoglossus joyneri
from the coastal waters off Yeosu, Korea, from January to
December, 2001. Each plot indicates the mean total length
for cach age group and the standard deviation.
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