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Age and Growth of Three-lined Tonguefish
(Cynoglossus abbreviatus) (Soleidae; Teleostei)

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

Age and growth of three-lined tonguefish (Cynoglossus abbreviatus) were studied using samples from the
waters off Yosu, Korea, from June to December, 2001. Sagittal otoliths had relatively clear annuli. Each
annulus was formed once a year in April. The peak of the gonadosomatic index occurred also in April.
The oldest fish observed in this study was 5 years old for females and 4 years old for males. The relationship
between the otolith radius (R) and total length (L) was as follows: L=14.921R-2.5318 for females and
L=13.527R- 0.5584 for males. The relationship between total length and body weight (W) was as follows:
W=0.0008L>** for females and W=0.00291>"* for males. The growth in length of the fish was expressed
by the von Bertalanffy's growth equation as:

L=44.54(1-¢*"%"2) for females and L=41.52(1-¢*"“7*%) for males.
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Fig. 1. Map showing the study area around Yosu, the southern
Korea, where Cynoglossus abbreviatus specimens were
sampled.
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Fig. 2. Schematic diagram showing the measuring axis,
marginal increntment, radius (R) and ring radius (rp) of
Cynoglossus abbreviatus otolith.
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Table 1. Number of individuals and size range of Cynoglossus abbreviatus collected monthly in the study area

Female

Month

Number of individuals Size range (cm)

21.1-32.8
18.1-26.1
21.8-41.8
16.2-32.5
27.3-38.7
33.1
23.9-24.9
23.9-25.6
20.0-40.8
16.8-28.3
22.6-28.1
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Male
Number of individuals Size range {cm)
10 22.4-285
19 16.6-25.1
11 18.8-26.8
5 22.6-36.2
4 24.7-40.2
8 24.2-35.9
2 30.4-359
12 22.9-27.2
4 19.7-26.9
5 22.4-26 4
9 23.6-27.1
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Fig. 3. Monthly changes in the marginal growth ratio (MGR),
(R-10)/(to-1n-1) of the otolith of Cynoglossus abbreviatus from
the coastal waters off Yosu, Korea. Each plot indicates the
mean and standard error.
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Fig. 4. Monthly changes in Gonadosomatic index (GSI) of
Cynoglossus abbreviatus from the coastal waters off Yosu,
Korea. Each plot indicates the mean and standard deviation.
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Fig. 5. The relationships between the total length (L: cm)
and the otolith radius (R: mm) of Cynoglossus abbreviatus
from the coastal waters off Yosu, Korea.
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Females: W=0.0008L>** (r’=0.97, n=105)
Males: W=0.0029L*" (r’=0.96, n=89)
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Table 2. Average ring radius on the otolith of Cynoglossus abbreviatus from the coastal waters off Yosu, Korea

Sex Ring groups n rix SE r,+ SE rs+ SE rs+ SE rs+ SE R (mm)+ SE
Female 1 26 1.40+0.01 1.52+0.02
2 40 1.49+0.01 1.68+0.01 1.78+0.01
3 16 1.5040.02 1.73+0.01 1.8740.02 1.9610.02
4 9 1.49+0.02 1.75£0.01 1.96+0.01 2.10+0.02 2.19+0.03
5 5 1.49+0.02 1.7610.03 1.9540.02 2.1240.03 2.25+0.04 2.32+0.05
Total 96
Mean 1.47+0.01 1.71£0.01 1.91+0.01 2.11+0.01 2.25+0.04 1.8110.03
Male 1 9 1.371£0.02 1.4810.02
2 41 1.48+0.01 1.69+0.01 1.80+0.01
3 25 1.49+0.01 1.70£0.01 1.86+0.01 1.9740.01
4 7 1.5210.02 1.7710.02 1.9510.03 2.05+0.03 2.12+0.03
Total 82
Mean 1.48+0.01 1.70£0.01 1.88+0.01 2.05+0.03 1.8440.02

R: otholith radius (mm), r: otholith ring radius (mm)

Table 3. Back-calculated total length from the ring radii on the otolith of Cynoglossus abbreviatus from the coastal waters

off Yosu, Korea

Sex Ring groups n lht SE o+ SE I3+ SE lax SE Is+ SE
Female 1 26 18.3510.18
2 40 19.73+0.15 22.50£0.17
3 16 19.80+0.23 23.35£0.21 25.3120.24
4 9 19.670.31 23.63£0.19 26.78+0.22 28.8410.37
5 5 19.76+0.36 23.6740.39 26.50+0.36 29.1040.40 30.98+0.57
Total 96
Mean 19.36+0.11 22.92+0.13 25.95+0.20 28.93+0.27 30.98£0.57
Male 1 9 17.97£0.25
2 41 19.500.13 22.28+0.14
3 25 19.6210.13 22.4830.15 24 .6310.18
4 7 20.0620.23 23.3740.19 25.76+0.38 27.1940.37
Total 82
Mean 19.4240.10 22.45+0.10 24.8810.18 27.19+0.37
T j i ' J ' ' o] T} (Seshappa, 1976). =3+ C. macrolepidotus (Kutty, 1967)
4o 4 Female: L =44.54(1-e" ) - o] £He 7d oAU, C semilaeviss 1439) S1-& 71T
< ® Male L =41.52(T-e ). L (Meng and Ren, 1988). ©]9}2o] At o f+= 3-14d B
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3 200 1 44,54 cm$} 41.52 cmE A Elo], QTGN ZAVE C lida
g (A 34cm, 2 33.5cm)RT A, FAFA 71
10 . 2 F F9 Iz X A=S9 C arel (FAH: 61.5cm,
FA: 57 cm)B e AT (Table 4).
0 . . . ) . . ) SMtel AAEEE 47 (1=0.16 yr')o] 3 (k=0.15 yr')
0 1 2 A39e (ye‘; ) 5 6 7 Br} oA e 02 et (Table 4). AolREL 42

Fig. 6. von Bertalanffy growth curves of Cynoglossus
abbreviatus from the coastal waters off Yosu, Korea. Each
plot indicates the mean total length for each age group and
standard error.
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Table 4. Comparison of Lo and k, parameters in von Bertalanff's equation, maximum total length (Lmax cm), total length
at one year old (L; cm) and first year growth rate (%) among the Cynoglossidae species

First year
Lo K Lmax (Ccm L1 (cm
Species ax (Cm) 1 (cm) growth rate (%) Data source and
sampling area
¥ a ¥ & ¥ & 2 & t
20.1- 18.0- : Rajaguru, 1992
Cynoglossus arel 61.5 57.0 032 024 393 333 210 19.4 33-34  32-34 (in Indian Ocean)
; 15.3- 156.1- 3 Rajaguru, 1992
C. lida 34.0 335 0.23 0.22 218 216 15.6 15.4 45-46  45-46 (in Indian Ocean)
S Meng and Ren, 1988
C. semilaevis - - 0.26 0.35 63.8 31.2 19.4 141 - - (in the east coast of China)
Ochiai, 1966
C. robustus - - 39.3 13.6 - (in Pacific Ocean)
. , Ochiai, 1966
C. joyneri ) ) 245 9.9 ) (in Pacific Ocean)
. The present study
C. abbreviatus 445 415 0.16 0.15 418 306 19.4 19.4 44 47 )
(in Korean waters)
FANG olf7t S shastAE el 9FEE) 9, 173-183.
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v AA T oFEY AFLS 14 o]Fd A E3}E =
Roz Yvehgdth

2 8

Kutty, M.K. 1967. Observations on the growth and
mortality of the large scaled tonguefish Cynoglossus
macrolepidotus (Bleeker). Proc. Natl. Inst. Sci. India,
33, 94-110.

Maartens, L., A.J. Booth, and B.T. Hecht. 1999. The growth
of monkfish Lophius vomerinus in Namibian waters
with a comparison of otolith and illicia methods of
ageing. Fish. Res., 44, 139-148.

Meng, T. and S. Ren. 1988. Age and growth of Cynoglossus
semilaevis Gunther in the Bohai Sea. Mar. Fish. Res.,

Ochiai, A. 1959. Morphology, Taxomomy and Ecology
of the Soles of Japan. Tokyo University Press, Tokyo.
pp- 236. (in Japanese)

Ochiai, A. 1966. Study about Biology and Morphology
of Cynoglossidae in Japan. Misaki Marine Biological
Station, Tokyo Univ. Press, Tokyo, pp. 97. (in
Japanese)

Qasim, S.Z. 1973. Some implications of the problem of
age and growth in marine fishes from the Indian
waters. Indian J. Fish., 20, 351-371.

Quincoces, 1., P. Lucio and M. Santurtun. 1998. Biology
of black anglerfish (Lophius budegassa) in the Bay
of Biscay waters, during 1996-1997. ICES CM, 47,
pp- 28.

Rajaguru, A. 1992. Biology of two co-occurring tongue-
fishes, Cynoglossus arel and C. lida (Pleuronecti-
formes: Cynoglossidae), from Indian waters. Fish.
Bull,, 90, 328-367.

Seshappa, G. 1976. On the fishery and biology of the
large tongue-sole, Cynoglossus dubius Day at Calicut,
Kerala. Indian J. Fish. 21, 345-356.

Smith, RW. and F.C. Daiber. 1977. Biology of the summer
flounder, Paralichthys dentatus in Delaware Bay.
Fish. Bull., 75, 823-830.

von Bertalanffy, L. 1938. A quantitative theory of organic
growth. Human Biol., 10, 181-213.

Walford, L.A. 1946. A new graphic method of describing
the growth of animals. Bio. Bull,, 90, 141-147.

Yamada, U., M. Tagawa, S. Kishida and K. Honjo. 1986.
Fishes of the East China Sea and the Yellow Sea.



56 25543
Seikai Regional Fish. Res. Lab., Kochi., pp. 501. (in Sci., 1, 49-53.
Japanese) - - —
Zhu, X. and D. Ma. 1992. Studies on age, growth, and 20039 49 159 A5

WY 929l 199 2=
age class structures of the tonguefish, Cynoglossus 2004 28 199 2

abbreviatus (Day) in the Jiaozhou Bay waters. Mar.



