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Age and Growth of the Robust Tonguefish,
Cynoglossus robustus in the Southern Sea of Korea

Young Il Seo*, Joo Il Kim, Taeg Yun Oh, Sun Kil Lee,
Sung Tae Kim and Hyun Joo

National Fisheries Research and Development Institute
347 Anpo-ri, Hwayang-Myeon, Yeosu 556-823, Korea

Age and growth of the robust tonguefish, Cynoglossus robustus were estimated using scale of
353 fish specimens from February, 2004 to December, 2005 in the Southern Sea of Korea.
Marginal increment of the scale formed annual rings from October to November at the
beginning of autumn 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=0.0013TL33%° (R?=0.916). The
relative growth as body weight at total length has significant difference between females and
males (p<0.05). For describing growth of the robust tonguefish, C. robustus a von Bertalanffy
growth model was adopted. The von Betalanffy growth curve had a additive error structure
and the growth parameters estimated from Walford method were L, =43.77 cm, K=0.186/year
and t,=-2.295year. Growth at age of females and males shows no significant difference
(P>0.05).

Key words : robust tonguefish (Cynoglossus robustus), age and growth, scale, marginal index
(ML), error structure
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Fig. 1. Annual catch of the robust tonguefish, C. robustus
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Fig. 2. Scale sizes of the robust tonguefish, C. robustus in the Southern Sea of Korea.
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Fig. 3. Diagram showing ring radius used for age deter-
mination of the robust tonguefish, C. robustus in
the Southern Sea of Korea.
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Fig. 6. Relationship between scale radius and ring radius of the robust tonguefish, C. robustus in the Southern Sea of
Korea.
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of the robust tonguefish, C. robustus in the South-
ern Sea of Korea.
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Fig. 8. Relationship between total length and standard
deviation (SD) of body weight of the robust tongue-
fish, C. robustus in the Southern Sea of Korea.

=}

to
n
Ho

rx
[N

N

x
Euy
o
et

A2l wWel7t &
A=t (Fig. 8). A& 1em ‘i‘rfli T
o] W3t AFe] =FH =2
s RA = oF - 2 B A e] AdSS
= AAE e debi o et
Mg38te] FAT AG-AFHAALS 47 4 (6),

2 (8)7 2o (Fig. 9).

B
L

T N W )

A

mlm

~
~
~

Combined : BW=0.0013TL33% . ¢ (R?=0.916) (6)

Female: BW=0.001TL3*° . ¢ (R?=0.909) 7
Male: BW=0.0015TL%*%*® . ¢ (R?=0.925) (8)

400
Combined °

BW=0.0013TL33%
300 R?=0.916

200

Body weight (g)

100

400
Female (0)
BW=0.001TL347
R®=0.909

300

200

Body weight (g)

100

300
Male
BW=0.0015TL3356
R’=0.925

200 F

Body weight (g)

100

0 10 20 30 40 50

Total length (cm)

Fig. 9. Relationship between total length and body weight
of the robust tonguefish, C. robustus in the South-
ern Sea of Korea.



#3 dallol Mol Han M7 329

6. AAHe) 34

353u]2] AAMH HlEE A=At
#7> Table 13} o). zb A=
AR, dede] &4s T
o Lee @A YeH H 3
Az vehgon, 14 A2 YehdA] ekoke (Table
2a). A Al8e] §HORRE
Az HA -2 Table 2be} ZHow, 44 2] A
Ap7t 47.2%2 7HF B2 vES 2|8

MAdel 4AAE Farlel A AeE Ame] o

o,
o
N

e
ol
i,
re
ol
B
oX,

g

Atz gt A Ao o2 AR W) A9
AA3 g2 ¢z} von Bertalanffy A #+2] 9] wj

Table 1. Mean ring radius on the scale of the robust tongue-
fish, C. robustus in the Southern Sea of Korea

Ring R

group  (mm) r, r, rs ry rs Inds.
1 — — —
2 439 239 393 23
3 535 232 393 4091 128
4 6.38 241 398 516 6.02 181
5 717 254 398 519 6.14 6.86 21

Sum 353

Table 2a. Age composition of female and male of the
robust tonguefish, C. robustus in the Southern
Sea of Korea

Female Male
Age
Mean TL No. Mean TL No.
1
2 24.03 10 24.01 13
3 27.21 64 27.00 64
4 30.88 102 29.64 79
5 32.91 9 31.30 12
Sum 185 168

Table 2b. Combined age of the composition robust tongue-
fish, C. robustus in the Southern Sea of Korea

Age Mean S.D. Range of TL (cm) ;. Percentage
TL (Cm) of TL Min Max (%)
1 — — — — — —
2 24.03 2.04 18.8 27.8 23 6.12
3 27.13 2.21 215 30.9 128 37.76
4 3043 2.60 24.0 375 181 47.19
5 3246 2.19 29.8 38.2 21 8.93
Sum 353 100.0

WS (Le, K, )5 73171 S8 A= FFA A
= o] g3le] Walford Axt=rel o5 w45 3]
atadch. 2A4= /A 92l von Bertalanffy AJ3HA1e A
(9)8} o] v}elytom (Table 3, Fig. 10), ¢t - 58 A7
Ale 2] (10) % (1) Zkch (Table 3, Fig. 11).
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Table 3. Estimated parameters of von Bertalanffy growth
equation of the robust tonguefish, C. robustus in
the Southern Sea of Korea

Growth parameters
Le K t, n R?
Combined  43.77  0.186 -2.295 353 0.976

Sex

Female 44.29 0.192 -2.077 185 0.958
Male 37.29 0.266 —-1.890 168 0.991
40
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E 30t
2
I=
>
S 20
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= 10t R?=0.976
0 1 1 1 1 1
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Age

Fig. 10. The von Bertalanffy growth curve estimated by
Walford method of the robust tonguefish, C. ro-
bustus in the Southern Sea of Korea.
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Table 4. Test for the difference of regression coefficients
and elevaltions between female and male of the
robust tonguefish, C. robustus in the Southern
Sea of Korea

Test Statistics Values

b, 1.489

b, 1.512

Sp1-b2 0.144

Regression coefficients v 16
t —-0.164

To.05(2).16 2.120

P >0.05

Ac 19,250

Bc 19,844

Cc 20,752

Elevation bc 1.030
SSc 295.995

DFc 17

Lo.05(2),17 2.110

P >0.05

b;: Slope of | equation, s,, ,,: Standard error of the difference
between regression coefficients, Ac: Sum of square of X, Bc: Sum
of crossproducts, Cc: Sum of square of Y, SSc: Residual SS, u:
Degrees of freedom, t: Test statistic value
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N
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R?=0.991
0 I I I I I 1
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—— Growth curve (female) - - Growth curve (male)
a  TL (female) a TL (male)

Fig. 11. The comparison of growth curve between female
and male of the robust tonguefish, C. robustus in
the Southern Sea of Korea.
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