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Estimated age and growth of the Japanese flounder, Paralichthys olivaceus, from
Toyama Bay , Japan , calculated by measuring transverse sections of otoliths

Seiji URABE *', Jun YOKOGOSHI ** , Yuki KAMONO **, and Yasuji MASUDA **

The ages of the Japanese flounder, Paralichthys olivaceus, sampled from Toyama Bay, Japan,
were estimated by measuring 311 transverse sections of otoliths. The monthly changes in the
percentages of sectioned otoliths with opaque margin indicated that one annulus was formed
during the period April to June. Assuming a birth date of April 1 from the monthly change in
gonadosomatic indices, the ages were estimated for every individual according to the number of
opaque zones, after which the age and length -at-age date of each specimen were fitted to the von
Bertallanffy growth equations. The equations employed were Lt=470.3 (1— exp (—0.5138

(++0.5712))) for males, and L+=986.0 (1— exp (—0.1939 (r+0.6820))) for females, where
tis age (year) and Lt is total length (mm) at age 1. The equations yielded significantly different
results (i.e. females grew faster than males) . Maximum age observed was 4 years for males and
5 years for females. No significant difference in the regression coefficient and the adjusted mean
was found in the relationship of total length and body weight between females and males. The
combined equation is as follows:

W=3.100X 107*X TL**
Where W is body weight (g) , and TL total length (mm) .
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Fig. 1 Map showing the four fish markets where the specimens of Japanese flounder Paralichthys olivaceus were sampled.
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Table 1  List of Japanese flounder Paralichthys olivaceus specimens used in this study.

AETHW AL T 2
) . . Na of specimens Total length (range in mn)
Sampling month Fishing gear
Male Female Male Female

Feb. , 2005 G 15 4 332—428 346—372

Mar. G, S 23 52 252—434 253—609

Apr. S 21 37 244—429 256—535

May G, S 13 30 319—397 333—659

June G, S 6 7 317—353 315—360

July B 16 19 238—300 236—420

Aug. S 11 6 254—343 264 —336

Sep. B. G 27 24 164232 171 —476

Total 132 179

*B : Beach seine (J1##8), G : Gill net (3 L#), S: Setnet (5E{#g)
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Fig.2 Monthly change in gonadosomatic index (GSI) for male (@) and female (QO) Japanese flounder Paralichthys olivaceus

in Toyama Bay.
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Fig. 3  Photograph of a transverse section of otolith from a female Japanese lounder Paralichthys olivaceus (TL =501mm)
3 opaque zones . Arrows indicate the opaque zones. Bar = 1 nm.
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Fig. 4 Monthly changes of the percentage of otoliths of Japanese flounder Paralichthys olivaceus with opaque margin.
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Fig.5 Von Bertalanffy growth curves fitted to length-at-age date of male (@) and female (O) Japanese flounder Paralichtitys
olivaceus.
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Table 2 Sex ratio (proportion of males or females) and the results of chi square test by total length class (mm) in the
samples of Japanese flounder Paralichthys olivaceus collected from the four fish markets in Toyama Prefecture,
Japan. The number of specimens of each total length class is shown in parentheses.
BIEHDO 4T TAT LIz 7 2O REREOMHIL (EOHE) LEREMBEOLILE -
ETHBLZHER. () NS, 2K (m) FRGOEREERT

Sex ratio (%)

Totallength class (mm) Male P~ X * value
150= 58.3 (14) 41.7 (10) 0.67 (NS)
200= 59.4 (19) 40.6 (13) 1.13 (NS)
250= 47.1 (32) 52.9 (36) 0.32 (NS)
300= 60.8 (31) 39.2 (20) 2.37 (NS)
350=< 52.6 (30) 47.4 (27) 0.18 (NS)
400= 19.4 (6) 80.6 (25) 11.65 (*)
450= 0 (0) 100 (18) 18.00 (*)
500= 0 (0) 100 (20) 20.00 (*)
550= 0 (0) 100 (7 7.00 (%)
600< 0 (0) 100 (2) 2.00 (NS)
650= 0 (0) 100 (1) 1.00 (NS)

total 42.4 (132) 57.6 (179)

NS : not significant (£ ZE4 L)
(%) : Significant at 1 %level (1% L~V TA7UEHEATY)
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IBIEEXE (F =0.002967, p >0.05) &b I THEEZRIR O o/c, MiMEEZ—IEL
THMEERERKD/-EZH, BW =3.100X107°X TL** (R*=0.9811, p <0.01) DA D
V-7 (Fig.6)o
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Fig.6 Relationship between total length and body weight in Japanese flounder Paralichthys olivaceus. Females larger than the
length at sexual maturity (= 426mm TL) in the spawning season (March to May) were excluded from the analysis.
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Table 3  Total length (mm)at each age of Japanese flounder Paralichthys olivaceus in Toyama Bay.
BIEIZBIT B € T A DRERIFOLE ()

A
Sex £ Aging acount method * References
1 2 3 4 5 6
Unsexed 181 267 335 399 456 506 F Doi and hotta, (1983)
Female 274 400 503 588 658
S Present study
Male 261 345 395 425

* F . Frequency distribution of total lenght (4z§£#MLi{i%), S . Sectioned otolith (HHDYIR)

AW & E CEAOEMAMOMBTER YA« Hwi-ZEbiBEE e 51994) B XU
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FIEE, SEILEBBRREDOIEICHENRED o720 RICHETIE, 2T CRERBEREE , B
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Table 4 Total length (mm) at each age of Japanese flounder Paralichthys olivaceus at three different localities in Japan.
JHHRICBIT B LT ADKEMIFOLEE (m)

: Age
Locality Sex References
1 2 3 4 5 6
Toyama Bay Female 274 400 503 588 658 Present study
Male 261 345 395 425
Coastal Waters of the Female 258 351 431 499 557 606 KITAGAWA et al. (1994)
Northerm Sanriku District Male 256 336 397 444 479 506
Coastal Waters around Female 336 462 556 627 681
) 721 ATSUCHI et al. (2004)
Kagoshima Pref. Male 327 417 470 501 520

GRS O 13 £ F400mn LL_E450mm ki O FER T, HEICHENSE <, £FE450mEl EOfE
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