Korean J. Ichthyol. 19(1), 35~43, 2007

T9u g A8t
%3] 28 Sebastes schlegeli®] Ad 3} A&

i Z 552 8 F
nre) et A4 2

Age and Growth of Black Rockfish, Sebastes schlegeli
in the Tongyeong Marine Ranching Area in Korea Waters

Kyeong Dong Park* and Yong Joo Kang
Department of Marine biology, Pukyong National University, Busan 608-737, Korea

Age and growth of black rockfish, Sebastes schlegeli sampled from the Tongyeong marine
ranching area in Korea waters were determined from 1,173 otoliths from July, 2001 to May,
2004. Examination of outer margins of the otolith showed that the opaque zone was formed
once a year. Marginal increment of the otolith formed annual ring from July. The von
Bertalanffy growth curve had the growth parameters estimated from non-linear regression
were L,=48.45(1— e 0:2139(t+0-4313)y "\\y —1,837.93(1 —e ~0-2130(t+0:4313y3.02 41 fomgles and,
L,=49.32(1—e 0-1775(t+07403)) '\ny =1 887.83(1—e 0177507493 f5r males, where t is age (year) and
L, is body length (mm) at age t. Growth at the age of male and female shows significant differ-
ence (p<0.01).
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and Kim, 2000), A A1F7] (1 %, 2000), A 23} (o] =, Table 1. Number of the black rockfish, Sebastes schlegeli
1999, $3 7€ 142 o19s] 34 5. 2009 e o e e 1 e
59 o8 FE RoblM= FAEL] ATt ol FA ters (2001~ 2004)
g Mean of Range of TL
#*&*B‘é-ﬂ A gl A} AFE AQAAze)  Year  Month o No ey T
2l —/F%é fA87) AT F23 DS AU Aug. 19 175 124 305
(Weatherley and Gill, 1987; &}, 1991). 78] 3 ALY E Sep. 36 19.1 111 27.4
o] AR Az Ge] wo] A AFe] Hx, 2 gg\é ;g 133 ﬂ?l 12%4212
59 AF3hel o] oJ3F& W=r}(Kubo and Yoshihara, 2002 Jan. 34 23.8 15.9 36.8
1970). Feb. 12 24.4 18.9 30.0
B AdFdAEd =g A A Mt Mar. 11 21.6 16.7 30.3
. ) Apr. 34 237 15.4 308
o AAetL e T ddez g3t 2 (2002)] <3 May 23 248 176 301
AFE et o fXFT 2 AT st Jun. 17 26.7 22.6 33.6
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ok A 23 S S e CONE I
E] 20073712 AL 2AE 9138 vigEAA] e g A Oct. 37 23.5 16.0 30.0
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oz <19M AAREe) WL olasm old e 2 2 108 S
AR o] 4 e F Aoler Aotk 008 P B L e B0
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EoguliEas| Aol 2AET 3] B2t ubg &) Sep. 40 18.6 13.2 33.0
A &2 AdAEE AT AR Ao daF Oct. 92 23.2 14.5 35.0
A AT M) H2549 99 A SO
o] S, Tl % AEHA AR AN LI 5004 gan. a2 218 96 281
2} gt May 36 25.7 20.5 32.2
Total 1,225
M2 2w
Foz ZHFsie ol FAF-E] 2AAAM AW7HA|
 A7E AhdE SeviEAs gelA 20014 7 HAEE 54 7IFAe= sy, oM (R 4 &#7
YRE 2004 5971x] 29709 Fet Y BEe A A8 A2 (r)E A3kl (Fig. 2).
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Fig. 1. Map showing the sampling sites of the black rock-
fish, Sebastes schlegeli in the Tongyeong marine
ranching area in Korea waters.
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Fig. 2. lllustration (a) and photograp (b) showing otolith
radius (R) and ring radius (r,). Annual ring in the
otolith of the black rockfish, Sebastes schlegeli in
the Tongyeong marine ranching area in Korea
waters.
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Fig. 3. Relationship between otolith radius and ring radi-
us of the black rockfish, Sebastes schlegeli in the
Tongyeong marine ranching area in Korea waters.
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Fig. 4. Monthly change in the otolith marginal index (Ml)

of the black rockfish, Sebastes schlegeli in the
Tongyeong marine ranching area in Korea waters.
Vertical bars denote then mean+standard devia-
tion.
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Fig. 5. Monthly variation of the gonadosometic index of
the black rockfish, Sebastes schlegeli in the Tong-
yeong marine ranching area in Korea waters. Ver-
tical bars denote then mean +standard deviation.
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Table 2. Mean ring radius on the otolith of the black
rockfish, Sebastes schlegeli in the Tongyeong
marine ranching area in Korea waters

Combined
Ring Number of Ring radius (mm)
group specimen R r, r rs r
1 660 3.849 3.234
2 436 4611 3.116 4.160
3 69 5.214 2.883 3.876 4.864
4 8 5.983 2.649 3.744 4.504 5.496
Total 1,173 Mean 3.165 4.115 4.826 5.496
SD 039 040 038 0.32
Female

Ring Number of Ring radius (mm)

group specimen R r, r, rs ry

1 376  3.900 3.265

2 243 4692 3.121 4.146

3 45 5275 2.887 3.969 4.962

4 6 6.025 2.661 3.692 4.497 5.529
Mean 3.182 4.136 4.907 5.529

Total 670 SD 041 041 040 036

Male

Ring Number of Ring radius (mm)

group specimen R r r rs r

1 284 3.782 3.192

2 193 4575 3.106 4.130

3 24 5.115 2.908 3.753 4.671

4 2 5.983 2.712 3.898 4.527 5.396
Total 503 Mean 3.144 4.088 4.659 5.396

SD 038 041 030 0.21

Y FHF 72 Table 29} 7o}

Zr AF HRezRY 8 JAA AAE AAA
317] 93ty oM A (R)F A (L)FHY FA A FA3)
R 2 FAAL (5), (6), (1) A1 2} (Fig. 6).

Combined : L=6.3378R—3.7787(R*=0.8161) (5)

Female :L=6.4756R—4.2054(R?=0.8211) (6)

Male : L=6.0944R —2.9825(R?*=0.8075) (7)
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Fig. 6. Relationship between otolith radius and total leng-
th of the black rockfish, Sebastes schlegeli in the
Tongyeong marine ranching area in Korea waters.
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2] (8,9, 10)3} zo]

Combined : W=0.01531L%% (R?=0.9835) (8)
Female :W=0.0152L%%%% (R*=0.9794) 9)
Male 1 W=0.0157L3°% (R2=0.9856) (10)

FEF A I B AR} AF] HFX= Table
39} 2ok Aol gleir ] oF - £271ke] Aol F FHAME
Moz ZAZ A3} 7]&7)2k (intercept)e] ZA A=
ZFe] (P>0.05)7F slslort 9122} (elevation)®] 717 el
Al 98 2H(P<0.01)7} e Aoz YePgT)(Table
4). oF - Z=o|A] AR o)) gomz Zh Ba]sle
A S (12), (13)2 o] T8l T} (Fig. 8a). TE3F $24k
A B EAA] 2 AL Heled A AT7E 93]
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Fig. 7. Relationship between total length and body wei-
ght of the black rockfish, Sebastes schlegeli in the
Tongyeong marine ranching area in Korea waters.

Female :L,=48.45 (1—e 0213(t+04313)

W,=1,837.93 (1_e—o.zlsg(t+o.4313))3.02 (12

Combined : L,=49.32 (1—e 1775(t+0.7403))

W,=1,887.83 (1_e—0.1775(t+0.7403))3 (13)
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=4 (Secor et al., 1995; 71 5, 2006)o.2 E dF= o]
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Table 3. Back-calculated total length and body weight at
the formation of the otolith ring of the black
rockfish, Sebastes schlegeli in the Tongyeong
marine ranching area in Korea waters

Combined
Ring group L;s Los Lss Las
1 16.71
Izr?ti"h 2 1597 2258
v gm) 3 1450 2078  27.05
: 4 1301 19.95 2477 31.05
Mean 16.28 2230 26.81 31.05
W1.5 W2.5 W3.5 W4.5
1 73.51
V\?e?dzt 2 64.06 181.89
(Wg ) 3 47.87 14164 312.97
9 4 3457 12518 240.10 474.28
Mean 67.94 17517 304.68 474.28
Female
Ring group L;s Los Lss Las
1 16.94
Izgt"f["h 2 16.01 22.64
“ 2m) 3 1450 2149  27.62
: 4 13.04 1971 2491 31.58
Mean 1640 2257 2756 31.58
W1.5 W2A5 W3.5 W4A5
1 77.32
v\i‘?d%t 2 65.20 185.31
(Wg ) 3 48.30 158.44 34856
9 4 35.08 121.93 247.06 505.55
Mean 70.13 183.63 335.40 505.55
Male
Ring group L;s Los Lss Las
1 16.47
Izr?ti"h 2 1595  22.19
“ gm) 3 1474 19.89  25.48
: 4 1355 20.77 2460 29.91
Mean 16.18 21.93 2541 2991
W1.5 W2.5 W3.5 W4.5
1 70.23
V\?e?dzt 2 63.79 171.77
(Wg ) 3 50.35 123.75 260.27
9 4 30.08 14091 23421 420.63
Mean 66.55 16591 255.11 420.63
FEez ¢l
gouleaa e zo)uste] 52 BrgueA
Egd 2 o= 7ol FAFUT o] ARl
oA 7ol Eir} JAIE7] Alztsle] 109714
H97 e 19y olE sU7kA YAH
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Table 4. ANOCOVA for test the difference of growth
between female and male of the black rockfish,
Sebastes schlegeli in the Tongyeong marine
ranching area in Korea waters(SL : separate

lines, Sd : slope difference, PL : parallel lines ,
Pd : positional difference, Si : single line)
df F P
Sl 11318
Intercept Sd 1 0.057 P>0.05
Pl :1319
Pl :1319
Elevation Pd : 0 8.684 P<0.01
Si :1319

o o Ashe Asiab 2 Eee] RRen §447)9)
+ QA5G ot (Y 3, 2002), FGF TE FA %
Ak Beto] ERHH7E Ao 11~34de| (%, 1982),
FaAE N ESe] 9~29(F] 5 1993)l FA=HE 2
sh obzbe] Aole ERleh QuE o 7 Eo] 5ol
o] 9] Fx elxlZ4r (CaCO,)2] AAA| Q] aragonite
2} $7)EA <l otolin A 2 FAIE o] 9)om A=)
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21591, 1995; 93} 3}, 2002).
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o} W) 5 (2000)9] ZHzel fAfstdeh - Fo] AR
ArzEo] o]Ed 6~7Y2 1.54= 16.28cm, 2.54|=
22.30cm, 3.5+ 26.81cm, 4.54)= 31.05cm7}A] A}e}
t Aoz AR o A Asa zulEee) 12
ME 19.92cm, 2.24]= 25.47 cm, 3.24]= 32.33cm, 4.2
A& 37.62eme] A7 (2t 8, 2002)3 AR Hix=
o) AAEl= 2| Eete] 29 23.5cm, 3y 31cm, 44
35cme] AAF(Yamada et al., 1986)7} JE E-af =3
9] zy| &) XAl A3t Q747 (Sadaki et al., 2004)
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Fig. 8. (a) Theoretical von Bertalanffy length growth
curve and weight growth curve between female
and male of the black rockfish, Sebastes schlegeli
in the Tongyeong marine ranching area in Korea
waters. (b) Theoretical von Bertalanffy length
growth curve and weight growth curve of the
black rockfish, Sebastes schlegeli in the Tongyeong
marine ranching area in Korea waters.
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Table 5. Comparison of growth parameter of black rock-
fish, Sebastes schlegeli

Author Sex L. (cm) k t,

Im and Hwang : _
(2002) Combined 50.62 0.31 0.05
Sadaki et al. Male 41.17 0.363 —-0.368
(2004) Female 60.31 0.160 —0.965

Male 49.72 0.1778 -0.4323
This study Female 48.45 0.2139 -0.7384

Combined 48.91 0.1903 -0.6314
15~20°C (285784, 1995) 2. dhs| 1 glo] =9]

g Al E A% 6~749, 1049 oF MY &
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growth equation?]-2 }71-&

L,=48.45 (1 7e—0.2139(t+0.4313))

W,=1,837.93 (1 _e—0.2139(t+0.4313))3402 o]g.om
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7485 1982, sk A B 72 A4 L
E-2} (Sebastes inermis)®] A2z AA HAabpdE A,
14 :51~53.

=P Az1 5. 1995, 23] £

RA71F - & 9. 1978. A

AAE - 334 - £33, 1987.
Al ¥ g, 71:117~114.

718 . 374 5. 1991. 23| &2}, Sebastes schlegeli®] =714
3ka}, gko] %] 3(2) : 67 ~83.

A3 - 734 - FE71. 2000, Fa] A4m Adel] EEs)
= 71}2] (Ammodytes personatus)®] A7}, gke]#], 12(3)
:166~172.
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Fz7)9) A=z 4% s}om 18(1) : 45~54.
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