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Age and growth of the black rockfish, Sebastes inermis, in the
Jeonnam marine ranching area in the southern Sea of Korea

Heeyong KiM, Sanghwa Kim*, Sunjung HuH, Young Il SEO, Sun Gil LEE, Jun Chul Ko,
Hyung Kee CHA and Mun Sung CHOI

Fisheries Resources and Environment Division, Southwest Sea Fisheries Research Institute,
NFRDI, Yeosu, 556-823, Korea

Characteristics of age and growth of the black rockfish, Sebastes inermis sampled in the Jeonnam Marine
Ranching Area (JMRA) around Geumo Islands south of Yeosu were investigated using 642 otoliths from
March 2009 to February 2010. The opaque zone was formed in September once a year and hence it was used
as an annulus. The parturient period was December to January, and therefore the duration from fertilization
to the complete formation of the opaque zone was nineteen months. From the parameters calculated using
the average length when the year ring was formed, growth of S. inermis were expressed by von Bertalanffy
growth equation as L,=23.267 (1 —e 4% 1) for females and L,=22.030 (1 —e °=12070%9) for males
when is total length in age t. Through the growth equations, the maximum length was determined as
23.27cm for females and 22.03cm for males and the growth factor as 0.4406/yr and 0.5312/yr, respectively.

Finally, the growth of female S. inermis is larger than the one of male S. inermis.
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Fig. 1. Sampling sites of Sebastes inermis in the Jeonnam
marine ranching area of Korea.
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Table 1. Number of individuals and size range of S. inermis collected monthly in the study area

Female Male
Year Month
Num. of individuals Size range (cm) Num. of individuals Size range (cm)
Mar. 32 16.0—27.5 33 93-222
Apr. 45 17.3—-25.7 15 13.5—-24.1
May 23 17.6—-27.5 22 17.5-26.8
Jun. 51 15.5-30.3 19 14.4-23.9
Jul. 39 16.7—26.2 7 18.3—-24.5
2009
Aug. 19 17.0—23.2 3 18.8—-20.0
Sep. 11 13.0—-26.4 3 143-21.0
Oct. 26 11.0—25.7 17 13.9-24.1
Nov. 26 11.0—-23.5 30 13.3-21.9
Dec. 43 11.9-229 88 11.4-21.7
2010 Jan. 17 16.7—25.0 24 17.7—-23.1
Feb. 32 12.9-19.9 17 13.3-222
Num. total & Mean size 364 19.2 278 17.5
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Fig. 2. The transverse section of otolith of S. inermis. R
and r, indicate otolith radius and ring radii, respectively.
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Fig. 3. Length frequency distribution of S. inermis in the
JMRA.
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Fig. 4. Relationships between otolith radius and ring radius of S. inermis by each ring group. Upper and lower panels are

for female and male, respectively.
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Table 2. Mean otolith ring radii for each ring group of Sebastes inermis

Female
Ring Num. of Ring radius (mm)
group specimen R rl 12 3 r4 5 6 17 r8
0 11 1.937
1 176 2.144 1.678
2 89 2.589 1.648 2214
3 63 2.795 1.660 2.203 2.558
4 10 2.888 1.646 2.132 2.463 2.674
5 8 2.993 1.594 2.158 2.445 2.624 2.761
6 4 3.078 1.740 2.178 2.430 2.628 2.755 2.870
7 2 3.165 1.690 2.030 2.335 2.625 2.780 2915 3.055
8 1 3.010 1.480 2.070 2.410 2.560 2.680 2.800 2.870 2.950
Total 264 Mean 1.642 2140 2449 2622 2744 2862 2963  2.950
o SD 0078 0068 0074 0041 0044 0058  0.131
Male
Ring Num. of Ring radius (mm)
group specimen R rl 2 r3 r4 5 6 r7 r8
0 13 1.570
1 170 2.072 1.651
2 40 2.518 1.634 2.198
3 39 2.745 1.622 2.187 2.511
4 9 2.848 1.721 2.257 2.537 2.710
5 3 2.867 1.717 2.137 2.423 2.587 2.723
6 4 3.025 1.595 2.205 2.493 2.673 2.778 2.868
7
8
Total 364 Mean 1.657 2.197 2.491 2.656 2.750 2.868

SD 0.052 0.043 0.049 0.063 0.038
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Fig. 7. Relationship between otolith radius (R) and total
length (L) of S. inermis.
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Fig. 8. Relationship between total length (L) and body
weight (B) of S. inermis.
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218.64g7} 187.80g0] Q. e 3 AR AL GF 4o W RO AMEE AW Ed (Fig 10), U
T 242} 0.4406/yr3} 0.5312/yr2 1Hg = 3ot Hha o2 AdHe7L FEsHA Hylon, £
AgettEgs g ol A AAstes 2ol 2 880 259C & 7 &kon 12¢0 +2
g7l tiEt s o YRS Fotir] sl 13.6C=E 7 @ H3lE A, a2 4%
Table 3. Back-calculated total length and body weight at formation of the otolith ring of S. inermis
Female
Ring group Liss Lass Lsss Luss Ls.ss Le.ss L7ss Lgss
1 14.06
2 13.86 17.75
Bod 3 13.94 17.68 20.13
len t)}/] 4 13.84 17.19 19.47 20.93
(Ci) 5 13.48 17.37 19.35 20.58 21.53
6 14.49 17.51 19.59 20.61 21.49 22.28
7 14.14 16.49 18.59 20.59 21.66 22.59 23.56
8 12.70 16.76 19.11 20.14 20.97 21.80 22.28 22.83
Mean 13.81 17.25 19.37 20.57 21.41 22.22 22.92 22.83
Ring group Liss Lasg Lsss Lyss Lsss Less Lyss Lgss
1 45.99
2 43.92 94.63
Bod 3 44.70 93.40 139.61
o it 4 4377 8565 12600  157.50
( % 5 40.34 88.39 123.53 149.56 171.95
& 6 50.43 90.59 128.37 150.15 170.88 191.18
7 46.81 75.26 109.15 149.76 175.16 199.54 227.15
8 33.50 79.23 118.82 139.89 158.47 178.64 191.18 206.22
Mean 43.50 86.56 124.01 149.30 169.03 189.65 208.64 206.22
Male
Ring group Liss Lass Lsss Lass Lsss Less Lyss Lgss
1 13.47
2 13.35 17.10
3 13.27 17.03 19.19
Total
length 4 13.93 17.50 19.36 20.51
(cm) 5 13.90 16.70 18.61 19.69 20.60
6 13.09 17.15 19.07 20.26 20.96 21.56
7
8
Mean 13.50 17.10 19.05 20.16 20.78 21.56
Ring group Liss Lass Lsss Lass Ls.ss Le.ss L7ss Lgss
1 39.15
2 38.10 83.85
3 37.36 82.76 120.94
Body
weight 4 43.62 90.13 124.43 149.63
(@ 5 43.32 77.67 109.63 131.37 151.70
& 6 35.78 84.61 118.51 143.91 160.32 175.38
7
8
Mean 39.48 83.74 118.29 141.49 155.97 175.38

-353 -



of 1 334psuR FH A=
2 HAA 2 Btk QR I o gy

E?‘l_
sefo] -2t W Ta R 4- 7o) = Hn}
bR ele) 4-20] Ot L3S mow
10— 1290) = 0] -2t} o] 20 38-4.7C
327 vrebgtet.

o FH

2 AFoA E2te] Ay FAo AgH o4
> dzxgor a2 And F9-, o] xS
T LA dufstr] o8 9] ZheE vheAel =
o, FEUE ool Wolzlrt F Lo o]
48 ol 47 AR HE ol 4e] EAWE B
g obUe TS S o] §oho] fAE o) on
Qltt. Beamish (1979)= A& &2} (Pacific ocean
perch)o] s=go] HgF Ao A xHI=EI} o
Hk 5o 93 AGPAY S 22244742 = &
ABISAL 2 049 2AFoE 32 A
£ wolzna mIelgh Bete] o)t
Hb=o] Unbd o 2 o] & 20t (Kang, 1982;

Utagawa and Taniuchi, 1999; Hisada et al., 2000;
Suzuki, 2004), & AAFoA FHIES o] &3}
of BAS T 4, 4A7A L Hest wolx)

= B3
g olxth eAH o) ¢ gA SO BEY
o] EAFY Hmof ofFFol WA 2 A
oA o g8 BHBEYe HojAnrt @
ssp e RSl st aenR e
23t o) 29 o] 4 A 2otz AN H o2 ALEH
£ mw sdnpyRohs A5 o] Zojshe] ¥
S At Wilo] SEUEo JIA
A& 4= dom, gk vls) o dH
& wo] S EWE| golshelnt.
Utagawa and Taniuchi (1999)+= & g}o] A 9]

ol A B = o]y st
2 BEde] AgGAHE 59
et al. (2000) 2 Suzuki (2004)+= l,‘:—ngH | A &
o)z ol et AAS ol gake] o 4je] 2
oA FdEH= A A EFEEH T2 A dE

_ﬂ Fll‘

o
i)
K
AN
i
N
oflt
N
ﬂ
M
ox

21',
T2
Ay
N

re i&—?ﬂ

r

At E EFYH o 9
= 2Ry 42
. Utagawa and Taniuchi
wol YA Bt
S5 FA5}9 o0, Hisada et
uzuki (2004)% A BEE9

Aol A

o Hd
o

f

e to f

S
m e
e of Yy
;‘:: ol
ol
e L ke F

Olt

=
O
\O
o

o
+r

:x:

97
al. (2000) S
Aolarz F 6719 =
sheiet.

ool Al o] He] o)A

A BB 394718 Beto x}om

:g

o Ho

o
f Mo
ox (o

oty o
@ i Hm

:3
o

£ 7
o

~~
[\e]
S
S
=
=
o T
3
o
=
o
jan
<
I~
=
(4=}
5
O
\‘3
_\Lm
}«N;mlﬂ“o‘o_hr%m

I

9‘15

K

W

ofth

ox T

>

N

it

N

N

N

N

—

(9]

L

=)

oX o T
fo AN M o o
N lo @ (o

>
N

25
20 |
—_
g
= 15 —@—Female, L=23.267(1-¢"**"""")
= | (4
) —O— Male, L=22.030(1-¢ *#12:06534)
=)
=2
= 10
<
g
o
~
st
0
200 -
—_
=)
2
=
& 150
s
> 100 —@— Female, Wi=218.64(1-¢ 4 197yp0068
2 O e, W 18740 A
50 |

Age (t, year)

Fig. 9. von Bertalanffy growth curves for the total length
and the body weight of S. inermis.



Fhat el Adulct e o Beb Sebastes inermis 2] A # 1} A A;

e
Beto] QEPAHAYE G4 B 893 0%
Apolo] BB S SIS ARG 2A el
sloj A Beto] AEA 7 Fat NlEow &
Sl B, A 2 S EA S (GSDE 44
5 9N H F7H5H] &S] 1974 & gk
2 gt om 290 Be oz WoiA,

=
2o AW A 2 B3kl o) AE2 1Y F
oA 29 Apolof] dojdtiar =T =7} 9l
t} (Lee and Kim, 1992). 23} 2} 0] o] At&o0

% 8L A = E A 7], 9ol = 84
=ET YA 20 AT of sl E= 9¥e] o]
A AGAE MD7F 7HE B2 3hE Hof o] A
710l Z&o] A E o] F3tRo] o] AbE7] 9 of
THE e Aol E H ik dEol @ Fapyty of
g opAl s o] EEHo] G F A7 = AFE A 7] &}
ZEB A 7] Abolofl oF 671d 9] Al ZkAL7E STk
B 0m (Suzuki, 2004), 23] Eeto] %

o

=

Boby weight (g)
(nsd) Kyurjes

—o-Hwayang T No-——0
51 —o—IMRAT 429
—O—Miura_T (Mizusawa e al., 2004)
—e—MRA S

3 4 5 6 7 8 9 10 11 12 1 2
Month

Fig. 10. Monthly variation of water temperature and
salinity at a surface layer.
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Table 4. Comparison of growth of S. inermis in other areas estimated using otolith

Survey area

Body length at full age (mm)

Female 1 2 3 4 5 6 7 8
Sagami Bay 89.3 118.8 143.8 164.9 182.9 198.1 210.9 221.8
Harima Nada 76.3 109.0 128.7 140.5 147.5 151.8 154.4 155.9
Present study 144.3 175.8 196.1 209.1 217.5 2229 226.4 228.6

Male 1 2 3 4 5 6 7 8
Sagami Bay 89.6 119.1 141.5 158.4 171.3 181.0 188.4 194.0
Harima Nada 76.4 108.9 130.4 144.5 153.9 160.1 164.2 166.9
Present study 130.2 167.3 189.2 202.0 209.5 214.0 216.6 218.1
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