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Age and Growth of Scorpion fish, Sebastiscus marmoratus

in Coastal Waters off Oseto and Kuchinotsu, Nagasaki
Shouichi Watanabe

The age and growth of the Scorpion fish, Sebastiscus marmoratus were studied by measuring
the radii of otolith annulus. Specimens were collected from April, 2000 to March, 2002 in coastal
waters off Oseto and Kuchinotsu, both located in Nagasaki. After confirming a single formation of
annulus in a year and a spawning occurring from January to March in both waters, the total
length in a given year from the birth was back calculated. The von Bertalanffy’s growth equations

were then derived as follow:
Coastal waters off Oseto

Male : Lt=230.68(1-exp(-0.286(n-+1.383)))
Female : Lt=179.18(1-exp(-0.310(n+2.007)))

Coastal waters off Kuchinotsu
Male

: 14=232.60(1-exp(-0.328(n+1.410)))

Female : Lt=191.96(1-exp(-0.391(n+1.636)))
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Fig. 1. Otolith of S. marmoratus (188mm in total
length) caught on 21 February 2002. F, focus;R,
otolith radius;rl-r2, the first to secound annulus
radii. Scale, 1 mm.
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Fig. 2. Monthly changes of the gonadsomatic index
(GSI) in two S. marmoratus local populations.
Circles and vertical bars indicate mean and stand-
ard deviation, respectively. Top, Oseto; bottom,
Kuchinotsu. Open circle, male; closed circle, fe-
male.
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Fig. 3. Marginal growth of otolith in individuals having 1-4 opaque zones. Circles and vertical bars indicate
mean and standard deviation, respectively. Left, Oseto; right, Kuchinotsu. Open circle, male; closed cir-
cle, female.
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Fig. 4. Relationships between otolith radius and annulus radii in two S. marmoratus local populations.
Top, Oseto; bottom, Kuchinotsu. Solid circle, 1st annulus; open circle, 2nd annulus; solid triangle,
3rd annulus; open triangle, 4th annulus.
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Fig. 5. Relationships between otolith length and total I - Ln=191.96(1—exp(—0.391(n+1.636))) (8)
length in two S. marmoratus local populations.
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Table 1. Mean annulus radii (£SD) in otolith of two S. marmoratus local populations

No.of No.of Radius of otolith in mm

Population  Sex annulus sample ri r2 r3 r4 r5 r6 r7 r8
1 446 2.73 *0.20 ’
2 253 2.61 +0.24 3.38 +0.28
3 103 244 +0.29 3.12 =032 3.68 +0.34
4 54 250 £0.21 3.14 +0.26 3.66 025 4.10 £0.27
Male 5 36 239 +£024 299 031 3.48 +0.39 3.90 =043 4.20 +044
6 14 239 £020 300 +£0.25 341 +029 3.73 +0.30 4.08 =032 436 * 0.38
7 8 227 £0.31 285 +£0.47 3.19 +£0.52 341 *+044 3.59 +=039 3.76 * 035 3.93 +0.33
8 1 2.15 +0.16 2.69 £0.08 3.18 +0.04 3.50 £0.05 3.62 =010 3.76 * 0.11 3.95 =0.13 4.16 *0.13
9 2 232 +0.19 3.03 +0.26 3.41 +0.36 3.73 =041 3.88 +0.54 401 =+ 0.53 4.13 +=0.55 427 +0.53
Oseto mean 906 251 +£0.23 3.13 +0.28 356 +0.32 3.91 +0.33 4.14 +038 4.36 + 0.38
1 106 254 +0.22
2 126 252 £0.20 3.06 +0.23
3 109 238 +0.30 290 +0.28 3.27 +0.29
4 129 236 +0.20 2.86 +0.22 3.22 +0.24 352 +0.26
Female 5 167 228 +£0.20 2.75 +0.24 3.08 +0.27 3.36 *+0.28 3.57 +0.30
6 101 234 +£0.20 2.82 +£0.22 3.14 +£0.25 3.37 026 3.56 +0.28 3.73 = 0.30
7 110 230 *+0.22 278 +0.23 3.11 025 3.34 =027 3.51 *+0.29 3.67 = 0.30 3.80 *+0.31
8 41 231 %019 275 £0.21 3.10 +0.22 3.37 +£0.24 3.56 =0.27 3.70 = 0.27 3.83 =0.28 3.88 *+0.28
9 17 215 +0.20 2.63 +0.18 295 +0.17 3.18 £0.14 3.37 £0.15 3.50 £ 0.15 3.62 +0.16 3.75 +£0.18
mean 889 238 £0.21 2.85 +0.23 3.16 +0.25 3.39 +0.26 3.55 +0.28 3.70 * 0.29 3.81 +0.29 3.88 *+0.28
1 267 264 +0.20 ’
2 266 253 +0.22 3.24 +0.23
3 54 261 £0.25 3.29 +0.32 3.75 +0.38
4 82 268 +0.26 3.33 £0.31 3.76 ==0.34 4.09 *+0.35
Male 5 38 265 +025 3.29 +£0.30 3.69 =033 3.98 £0.32 419 =034
6 14 278 *+0.28 345 +0.33 3.92 +0.34 4.21 *+0.31 440 035 4.55 * 0.36
7 7 257 £031 3.28 £0.47 3.78 +0.52 406 =044 4.23 +039 439 * 035 4.52 +0.33
8 4 254 £0.16 3.25 £0.08 3.57 £0.04 3.81 =0.05 4.03 =010 414 = 011 425 +0.13 4.33 £0.13
9 3 2.20 019 3.07 £0.26 3.62 +0.36 4.05 £0.41 4.27 =054 443 + 053 4.53 +0.55 4.62 +0.53
Kuchinotsu mean 721 2.65 +0.24 332 +0.29 3.78 +0.35 4.09 +0.33 4.29 £0.34 455 =+ 0.36
1 66 253 +0.24
2 149 245 +0.19 3.10 020
3 75 247 =022 3.05 +0.27 3.38 +0.31
4 165 257 £0.23 3.12 £0.24 342 *+0.26 3.64 *+0.28
Female 5 98 2.63 £021 3.21 £0.22 3.53 +0.22 3.72 +0.22 3.86 +0.23
6 28 269 031 332 £0.37 3.66 038 3.84 +0.37 3.99 +0.37 4.11 *= 038
7 20 252 +0.20 3.14 £0.24 353 +0.29 3.76 +0.30 3.92 £0.28 4.04 * 0.27 4.14 033 -
8 10 245 +036 3.09 031 346 =029 3.73 £0.27 3.91 £022 405 % 022 4.14 +£0.30 423 £0.32
9 5 2.28 £0.31 284 =025 3.18 +0.21 3.43 +0.19 3.61 +£019 3.75 + 0.20 3.87 +0.19 3.96 +0.20

mean 611 254 +£0.24 3.15 30.26 3.50 +0.29 3.74 +0.29 3.92 +0.28 4.07 + 0.29" 4.14 +0.32 423 +032
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Table 2. Back-calculated total lenght (mm) of two
S. marmoratus local populations

Oseto Kuchinotsu
Nunber of | Male Female Male Female

1 1124 +112 1087 + 9.0 1220 £115 1217 = 96
2 1424 +139 1282 = 97 1639 £ 140 1456 =+ 104
3 1634 =156 1411 £ 105 1754 =164 1593 =115
4 180.6 =162 1509 =+ 110 1803 £ 156 1689 =113
5 1918 %184 1577 =118 1998 +162 1760 =109
[ 2026 +186 1637 £ 120 2120 =172 181.7 =114
7 1685 + 122 184.7 + 126
8 1714 £ 1.7 1882 + 126
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Table 3. Estimated total lenght (mm) and body weight
(g) of two S. marmoratus local populations

Oseto Kuchinotsu
Age Male Female Male Female
TL BW TL BW TL BW TL BW
1 94 13 95 15 108 22 109 24
2 128 34 118 29 143 51 136 46
3 153 60 134 43 168 83 154 68
4 173 86 146 55 186 113 166 86
5 187 110 155 66 199 139 174 100
6 198 131 161 74 209 160 180 110
7 206 149 166 81 215 177 184 17
8 212 . 163 170 87 220 189 187 122
0 231 211 179 102 233 224 192 133
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Fig. 6. Range in length of the growth of two S. marmoratus local populations. Open circle, Kuchinotsu;
closed circle, Oseto. (X, mean: &, standard deviation)
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Fig. 7. Growth of S. marmoratus in various localities in Japan (total length in mm). Solid circle, Oseto;
solid triangle, Kuchinotsu; solid square, Oita; solid rhombic, Kagawa; open circle, Sasebo; open trian-

gle, Miyazaki; open square, Yamaguchi.
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