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Age, Growth and Condition Factor of the Black Rockfish, Sebastes inermis in
Omura Bay and Ariake Sound

Hiroyuki Suzuki

Age and growth of the Black Rockfish, Sebastes inermis in Omura Bay and Ariake Sound
were examined by measuring the radii of otolith annulus. The von Bertalanffy's growth eqations
were then derived as follow:

Omura Bay

Male : Lt=208.08X (1-exp(-0.353(t+0.718))

Female | Lt=231.24 X (1-exp(-0.267(t+1.010))
Ariake Sound

Male : Lt=261.66X (1-exp(-0.374(t+0.395))

Female : Lt=248.89 X (1-exp(-0.441(t+0.152))

Omura Bay indicated a lower value in the condition factor than Ariake Sound.
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Sebastiscus inermis, Age, Growth
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Fig. 1. Otolith of S. inermis (210mm in total length)
caught in Ariake Sound on 16 October 2003. F,
focus; R, otolith margin; rl-r4, the first to forth
annulus.

i xR

HERESRBOBAEIL EMFHEHRE T L7720
A GE R E R 4 GST (100 X AR E& /R E) @
REHZALE Fig. 2138 L7z MElE & S HfEIZow
TEHI0A LY ERLIAICE—-Z7%282, Hizon
TRIHEEEICEA LI~ 1 Aic—2%5 Lz
ANVIEIIIGABTHE L REFT LI EPFANENT
BYTY, WHEEHEOEFHIZI2~ 1A LEZ BN,
WA AR EEED B AWM O ZH L 22T %
72012, Bl ESE MGI Ot A&t % Fig. 3 IIR
ey

il 4
Z:%%%%. +#+%+

+

Marginal growth increment
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Fig. 2. Monthly change of marginal growth incre-
ment of sectioned otoliths in two local popula-
tions. Circles and vertical bars indicate mean and
standard deviation, respectively. Open circle,
Omura Bay; solid circle, Ariake Sound.
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Fig. 3. Monthly changes of the gonado-somatic index
in two local populations. Circles and vertical bars
indicate mean and standard deviation, respectively.
Top, male; bottom, female. Open circle, Omura Bay;
solid circle, Ariake Sound.
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Table 1. Mean annulus radii (£SD) for

ERME SN, BT & RO R 1 T A &
bITW6 r AT N T, ZZTHRROFHL(LE
—E & RE L, von Bertalanffy ®lERICH Tit
DIAERIIRD X H IR ENT,

KA TERE

M . Lt=208.08X (1-exp(-0.3563(t+0.802)) (3)

M : Lt=231.24X (1-exp(-0.267(t+1.094)) (4)
A Wt

HE - Lt=261.66X (1-exp(-0.374(t+0.479)) (5)

M : Lt=248.89 X (1-exp(-0.441(t+0.236))  (6)
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each ring group of two local populations

Population Sex Ring groy| Number of Ring radii (mm)
P £ BrOUP _individual ri I Is rs rs Fo
1 17 148 4= 0.18
2 118 146 = 012 262 =+ 0.19
3 24 134 =+ 014 229 * 021 295 =+ 026
Male 4 62 1.35 £ 0.13 216 =+ 0.18 274 =+ 021 337 + 027
5 17 138 = 0.15 223 *x 031 281 = 036 330 = 029 363 =+ 0.31
6 2 44 =+ 003 236 + 007 303 o+ 004 346 + 010 370 + 0.7 391 =+ 018
Omura Ba mean 240 41 =+ 013 233 4+ 0.19 2.88 =+ 022 338 + 022 3.66 4+ 024 391 =+ 018
v 1 12 54 & 036
2 a5 1.46 = 013 259 =+ 0.19
3 16 135 =+ 0.12 228 =+ 0.23 290 =+ 0.26
Female 4 54 134 =+ 013 214 x 015 271 =+ 022 332 = 023
5 11 137 =% 0.16 209 =+ 0.22 269 =+ 0.26 323 =+ 023 363 == 028
6 3 58 + 0.12 248 =+ 0.16 3.07 =+ 020 344 * 0.10 375 =+ 0.10 403 =+ 0.09
mean 191 44 =+ 017 231 + 0.19 284 =+ 023 3.33 -+ 0.19 3.69 =+ 0.19 403 =+ 0.09
i 22 62 =% 0.1
2 65 159 =+ 0.19 298 =4 0.26
3 53 149 = 0.18 279 =+ 024 370 =+ 030
Male 4 35 140 = 0.17 256 =+ 029 346 =+ 0.28 402 =+ 025
5 6 142 £ 016 242 = 028 327 =+ 035 390 = 027 421 =% 019
6 2 1.46 =+ 0.06 247 + 0.03 336 =+ 007 4.03 + 0.21 443 =+ 0.26 462 + 031
. mean 183 1.50 4 0.14 264 =+ 022 345 -+ 0.25 3.98 + 0.24 432 =+ 023 462 + 031
Ariake Sound 1 T2 1791 & 030
2 64 161 =+ 027 298 = 046
3 64 152 =+ 022 284 = 0.28 374 + 031
Female 4 31 139 *= 015 257 =* 026 347 + 0.26 407 =+ 0.28
5 7 134 *= 025 260 =4 043 349 =+ 049 415 =+ 045 454 =+ 045
6 11 1.51 =+ 0.12 254 =+ 0.28 3.35 4 0.29 3.88 4+ 027 426 -+ 0.25 452 + 026
mean 189 151 =+ 0.19 271 =+ 034 351 X 0.34 404 + 033 440 + 035 452 + 0.26
Table 2. Back-calculated total length (mm) of two local populations
Ring Omura Bay Ariake Sound
group Male Female Male Female
1 75.39 = 18.63 76.67 £ 2054 7720 £ 938 78.06 =+ 11.49
2 116.06 + 21.48 11534 =+ 2149 13473 =+ 13.26 13788 =+ 19.25
3 140.44 =+ 2268 138.78 =+ 2338 17493 =+ 14.69 178.24 =+ 19.24
4 162.34 =+ 22.81 160.20 £ 21.41 201.77 £ 1446 20441 =+ 18.88
5 174.92 =+ 23.57 176.20 =+ 21.31 218.70 =+ 13.50 22270 * 19.61
6 185.68 - 21.02 191.22 =+ 17.23 23359 + 17.60 228.90 X 1547
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Table 3. Estimated total length (mm) and body weight (g) of two local populations

Omura Bay _ Ariake Sound _
Age Male Female Male Female
TL BW TL BW TL BW TL BW
1 97.93 13.18 99.03 13.44 11117 27.11 10458 20.68
2 130.69 32.72 130.01 32.57 158.13 717.16 156.04 72.41
3 153.71 54 .55 153.73 56.15 19043 133.99 189.15 132.30
4 169.88 74.77 171.90 80.73 212.66 185.96 210.46 184.80
5 181.24 91.68 185.80 103.96 227.95 22853 22416 225.18
6 189.22 105.02 196.45 124.61 238.47 261.29 232.98 254.10
M BW="7.023X10"*TL** (r=0.985) (7) 42 r
40
i BW=4.367X10"°TL** (r=0.977)  (8) 5 s |
R 8 s
34
#e s BW=22.832X 10°TL¥® (r=0.970)  (9) 8 45 |
k]
I : BW=9.785X 10 *TL** (r=0.970) (10) g 2'
] "
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2R L7z Month
BiaE & BEEERH nmE s BEEEROFES Fig. 4. Monthly changes of condition factor of two
. 4t ok Ll 1 . . - : local populations. Solid line with solid square, fe-
BRI ORI WA T O R ERA L7, males of Ariake sound; dotted line with open
— _ . 3 3 square, males of Ariake Sound; solid line with
CF={(BW—GW—SCW)/BL’}x10 solid circle, females of Omura Bay; dotted line
FI={SCW/(BW—-GW-~SCW)}x100 with open circle, males of Omura bay.
(CF : JEWGEE, FI: HAEEHE, BW FH, GW:
AR ER, SCW: BENEWER, BL: KE) 3
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FHEREO BNEHIT KA ERFICOWTIIESE Fig. 5. Monthly changes of feeding index of two
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local populations. Solid line with solid square, fe-
males of Ariake Sound; dotted line with open
square, males of Ariake Sound; solid line with
solid circle, females of Omura Bay; dotted line
with open circle, males of Omura Bay.
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Table 4. Comparison of growth and age of Sebastiscus tnermis in coastal waters of Japan.

Sizes are represented in total length (mm)

Survey area

Total length at full age(mm)

2 3 4 5 6 7

Western Wakasa Bay(Kyoto pref.) 97.8
Tsuyazaki(Fukuoka Pref.) 62.7
Akiho Bay(Yamaguchi Pref.) 104.8
Akiho and the adjacent seas(Yamaguchi pref.) 104.1
Harima nada(Kagawa Pref.)female 93.2
Harima nada(Kagawa Pref.)male 93.4
Matsusima Bay(Miyagi Pref.) 90.0
Miura Pen.(kagawa Pref.)female 109.1
Miura Pen.(kagawa Pref.)male 109.5
Omura Bay(Nagasaki Pref.)female 99.0
Omura Bay(Nagasaki Pref.)male 97.9
Ariake Sound(Nagasaki Pref.)female 104.6
Ariake Sound(Nagasaki Pref.)male 111.2

1441 173.3 191.9 203.7 211.0 215.7
130.0 176.9 209.8 232.6 248.6 2598
154.6 186.7 207.5 221.0 229.6 235.2
150.4 183.0 206.1 222.3 233.9 2420
134.4 157.5 172.0 180.6 185.9 189.1
1333 159.6 177.0 188.6 196.2 201.2
143.1 181.1 208.3 227.7 2416 251.5
145.3 176.0 201.9 224.0 2427 258.4
145.7 173.2 194.0 209.8 221.7 230.8
130.0 153.7 171.9 185.8 196.4 204.6
130.7 153.7 169.9 181.2 189.2 194.8
156.0 189.2 2105 224:2 233.0 238.7
158.1 1904 212.7 227.9 238.5 245.7
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