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Revision of growth model of spotted sole from western waters of the Sea
of Japan using otolith analysis

Chifumi Imai and Yoshinobu Miyazaki

Growth model of spotted sole Eopsetta grigorjewi from western waters of the Sea of Japan was revised us-
ing otolith analysis. Total length TL (cm) back calculation models from otolith radius R (mm) using biolo-
gical intercept, TL=0.35+8.38R+0.166R* (female), TL=0.35+9.12R (male TL<21.5), TL=4.57+7.30R
(male TL>21.5) and TL=0.35+8.57R +0.0714R? (both sexes) were taken. Total length at each ring forma-
tion (outer edge of opaque zone) was back calculated from mean radius using above models. Assuming age
at i-th ring formation was i-0.5, the von Bertalanffy growth models, Li=48.7 { 1 —e ™80} (famaje)
Li=334 {1 -e*4+030} (male) and Li=46.0 | 1 ~e ™™} (hoth sexes) were taken by non-linear least

square method. BW (g) -TL relationships were quantified by BW=0.00253TL*" ( female )

'

BW=0.00165TL** (male) and BW=0.00292TL*" (both sexes). TL and standard length SL (cm) of both
sexes showed clear linear relationship with regression line, TL=0.785-+1.15SL (r=0.982).
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Fig. 1. Pl}otographs of spotted sole otoliths (sagittae) of non-eye (left) side with two
rings (A) and five rings (B). R and r1-rs show outer edge of measurement
lines of otolith radius and ring radius, respectively.
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Fig. 2. Zstal l(eg)gth (TL) -otolith radius (R) relationships of of spotted sole of female (A), male (B) and female and both
xes .
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Fig. 3. Each ring radius (r:-r7) against radius (R) of two to seven ring otoliths of spotted sole of female (A), male (B)

and both sexes (C).
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Table 1. Mean of ring radius in each ring-group of otolith and back calculated total length L of spotted sole

A: Female
ring-group n r ry r3 ry rs r ry rg
2 6 0.99 1.77
3 30 0.86 1.62 2.15
4 21 0.86 1.56 2.15 253
5 21 0.87 1.55 2.21 2.69 3.09
6 8 0.92 1.48 2.07 253 2.97 3.39
7 6 0.83 1.58 207 253 292 3.31 3.65
8 1 0.87 1.63 2.1 270 3.04 341 3.67 3.85
Total 93 0.87* 157" 2.14 2.58 3.01 3.31 3.65 3.85
A}
TL (cm)™ 1.7 13.9 19.1 23.1 271 29.9 33.1 35.1
B: Male
ring-group n r ry r3 7 rs
3 27 0.83 1.57 2.16
4 31 0.82 1.51 207 254
5 8 0.84 1.49 203 2,55 2,91
Total 66 0.82 1.54 2.11 2.54 291
A
TL (cm)® 7.9 144 19.6 23.1 258
C: Female and Male
ring—group n r ry ry ry r5 rs ry rg
2 6 0.99 1.77
3 57 0.84 1.59 2.16
4 55 0.82 1.55 213 2.54
5 31 0.88 1.56 2,19 2.69 3.06
6 10 0.94 1.48 201 245 2.88 3.29
7 6 0.91 1.49 1.92 232 273 3.15 3N
8 1 0.87 1.63 2.1 2.70 3.04 3.4 3.67 3.85
Total 166 085" 156"  2.14 2.58 3.01 3.31 3.65 3.85
A
TL (cm)*™ 1.7 13.9 19.0 229 26.7 294 32.6 344

*1

*2

Calculated excluding two ring group
Calculated total length using equations (1A-C)



Table 2. Standard deviation of ring radius in each ring-group of otolith of spotted sole
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A: Female
ring—group n r ry rs ry rs re ry rg
2 6 004 007
3 30 012 021 025
4 21 014 020 020 023
5 21 015 015 024 026 027
6 8 015 005 005 016 025 025
7 6 006 016 020 030 044 043 039
8 1 — - — — - — — —
Total 93 013" 029" 039 026 031 033 035 ~
B: Male
ring-group n ri r rs ry rs
3 27 008 014 0.16
4 31 015 019 016 021
5 8 018 026 017 015 0.4
Total 66 012 017 016 021 0.14
C: Female and Male
ring—group n ry ry rs ry rs rg r rs
2 6 004 007
3 57 011 018 0.20
4 55 013 016 016 023 .
5 381 015 021 028 029 028
"6 10 015 006 013 022 028 030
7 6 006 016 020 030 044 043 039
8 1 - - - - - - - -
Total 166 0.13"" 018" 021 026 031 033 035 -

*I Calculated excluding two ring group

27
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Fig. 4. Calculated total length at ring formation with fitted von Bertalanffy growth curve assumed that i-th ring formed at
age i-0.5 of female (A), male (B) and hoth sexes (C).
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Fig. 7. Comparison of total length at ring formation of spotted sole of female (A}, male (B) and mean of both sexes ()
from diffrent localities. Total lengths of past reports were calculated from body lengths using TL-SL equation (4 )

assuming body lengths were standard lengths.
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