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Age and Growth of the Marbled Sole Limanda yokohamae in Tokyo Bay, Japan
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Age and growth of the Marbled Sole Limanda Yokohamae in Tokyo Bay were studied by otolith
reading of 1,070 fishes from May 1986 to April 1988.
Examination of the ocuter margins of the otoliths showed that the hyaline zone as annulus was

formed once a year and that its formation was completed at the end of the spawning season (Feb.

to Apr.). Growth of the fish was expressed by the von Bertallinffy’s equaion as Lt==255.7 {1—exp [—
0.505 (t—0.149)]} for males and Lt=376.9{1—exp[—0.303(t—0.202))} for females, where Lt is
standard length in mm and t is age in years. It was found that the growth of males and females differs,

with the females showing a higher growth than the males at each estimated age. Growth in body

weight was also examined. Most of the fish examined were found to be not more than three years

old, although the oldest fish were four years old for males and seven years old for females.
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Fig.1. Location of the 20 stations of the sampling

survey in Tokyo Bay.

Otolith of a 4 years old female(333mm

Fig.2.
in standard length) of Limanda yoko —
hamae from Tokyo Bay in September,
1987. R, otolith radius(3.46mm); r,-r,,
annual ring radii 1-4 ; F. focus.
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Fig.3. Monthly changes in percentages of occurrence of otoliths with hyaline margin

for Limanda yokohamae from Tokyo Bay. Only fish having less than 4 rings were used.
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Fig.4. Relationship between otolith radius and standard length for male Limanda yokohamae
from Tokyo Bay.
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Fig.5. Relationship between otolith radius and standard length for female Limanda

yokohamae form Tokyo Bay.
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Fig.6. Relationship between standard length and total length.
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Table 1. Mean otolith ring radii(+SD) at estimated age for male Limanda vokohamae in Tokyo Bay

Mean otolith ring radii in mm

Estimated age N* — .
I 193 Ta Ty
1 334 1.59+0. 10
2 57 1.59+0,13 2,25+0, 14
3 10 1.56+0.09 2,26+0,18 2.67+0.15
o4 1 1,65 2,20 2,57 2,87
Weighted

mean 1.59+0. 11 2.25+0. 14 2,66%0.15 2,87

N* 402 68 11 1

* N, number of fish examined.

Table 2. Mean otolith ring radii(=SD) at estimated age for female Limanda yokohamae in Tokyo Bay

Estimated N Mean otolith ring radii in mm
age g} T, Is Iy I's I's r;
1 395 1,61+0.11
2 80 1.56+0.11 |2 ,32+0,16
3 13 1,52+0.12 ] 2.34+0.19 | 2,81+0,18
4 6 1.60+0.09 | 2.38+0.18 | 2,83%0,13 | 3.09+0, 13
5 2 1.63 2,36 2,82 3.07 3.27
6 3 1,67%0,08 | 2,41+0,08 | 2,79+0,15 ) 3.17+0,08 | 3,44+0,03 | 3.63+0,03
7 2 1,67 2.43 2,87 3,22 3.40 3.62 3.72
Weighted
mean 1,604£0,11 | 2.33+0.16 | 2.81+0,16 | 3,1+0,12 | 3.37+0.10 | 3,63%0, 10 3.72
N* 501 106 26 13 7 5 2

* N, number of fish examined.
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Male Lt=255,7{1-exp [-0.505({¢-0,149)]}
Female Lt=2376.911-exp[-0.303(¢-0.202)1}

oi7 4 Lte MR (mm)ola, (& F#folch,
Table 12 z+ Jdejoll 2ol EF 42 Von
Bertalanffye] 44245 Fig 7of ZAgict, &
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Table 3. Mean back-calculated standard lengths(
mm) at estimated age and those predicted
using von Bertalanffy equation for Lime
nda yokohamae in Tokyo Bay

Predicted using von
Esti Back calculated Bertalanffy
mated growth equation
age Male Female Male Female
SL TL}SL TL)SL TL|SL TL
I 112 129 [ 112 128 | 113 129 | 113 129
II [ 168 195 | 180 209 | 169 196 | 180 207
I 205 238 {223 266 ) 204 236|229 266
IV [ 224 260 (260 3031224 261265 309
A% 288 336 292 341
VI 317 370 312 364
vil 327 382 327 381

Male BW =5, 3425L%%*2* x 10~% (»*=0, 9899)
Female BW=7,0924SL3 2227 x10-¢(»?=0,
9863)
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Fig.7. Von Bertalanffy’s growth curve for male

and female Limanda yokohamae from Tokyo

Bay. The data points( O : male, ® : female)
are the back-calculated standard lengths at

estimated age.

o]7|o 4] BWi #4%E (g), SL& (EifEo
o},

fE 2 Von Bertalanffy Eol FHA 74
thg Kol odofA e,

Male BW =427.5{1-exp[-0. 505
(£-0,419) ] 2824
Female BW =1,337.2 {1-exp [-0.303(¢-0,
202)J }342227

A fEe g REN B &KEe #HEEA
IEARE(1986) 0] FEBhEE i, EEE
(1987) 2 BB JuifiEsol RsSA, E%
(1985) = &\ migAEs] RAE Zel ik HEHE
T HR7pAe o) gt FEol W& Solomon
T (1987) 0] 19741 +-E] 198337429 7} k5o
mES 161885 FE 9B 9 o

ubebd A OBl A 19864 Lifkel &
e S MMl vha ZE471 %Y Solomon
T o Aol B WHETE R (Table 4),

1000
_ Male
[9)]
bt
Ko 1
o
o))
2 500 .
+ *
> &
T fu"t +
o + + +
28] - . 1;]‘: 0* *
Wk s *
WW"
Mﬁmﬁ“ﬂw
0—1 +n-mmww’ 4 - - T |
0 100 200 300 400

Standard length {mm)

Fig.8. Relationship between standard length and body weight of male Limanda

yokohamae in Tokyo Bay.
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Fig.9.

Relationship between standard length and body weight of female
Limanda yokohamae in Tokyo Bay.

Table 4. Comparison of mean back-calculated standard lengths (mm) at estimated age and those predicted
by von Bertalanffy equation for Limanda yokohamae in Tokyo Bay

Male Female
Estimated Solomon et al, This study Solomon et al, This study
age (1987) (1987)

1974-1983 1986-1988 1974-1983 1986-1988

I 108, 3 112.2 119.4 112.6

11 169.1 168, 4 184, 5 179.5

11 205, 6 204. 8 232.2 228.7

v 227.5 223.9 267.1 265.1

A% 240. 6 292,7 292.0

VI 311, 5 3119

Vi 326.5
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