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Reproductive Ecology of a Goldeye rockfish, Sebastes thompsoni(Scorpaeniformes: Scorpaenidae) in
the Coastal Waters of Busan, Korea by Gun Wook Baeck'?, Se Chang Park’, Ji Hyung Kim*, Ki Mun Nam’,
Sung-Hoi Huh* and Joo Myun Park’>* (Department of Marine Biology & Aquaculture, ZInstitute of Marine Industry, College
of Marine Science, Gyeongsang National University, Tongyeong 650-160, Korea; *College of Veterinary Medicine, Seoul
National University, Seoul 151-742, Korea; *Department of Oceanography & °Korea Inter-University Institute of Ocean
Science, Pukyong National University, Busan 608-737, Korea)

ABSTRACT The reproductive ecology of the goldeye rockfish (Sebastes thompsoni) was examined
using 421 specimens collected monthly from January to December 2005 in the coastal waters of Busan,
Korea. Specimens ranged in standard length (SL) from 13.8 to 31.8 cm. The gonadosomatic index (GSI)
of females was highest in March and decreased until June. In males the GSI was the highest in Febru-
ary after that the values declined. The spawning season lasted from January to June, and the ratio of
female to male did not differ significantly (x>-test, p>0.05). The length at first spawning was 16.8 cm
SL, and the size at 50% maturity was estimated at 20.11 cm SL. All females more than 25 cm SL were
sexually mature and the egg diameters were from 0.60 to 1.75 mm. Fecundity (F) ranged from 23,881
to 44,509 eggs, with a mean of 30,937 eggs. The relationship between fecundity and standard length
was estimated as F=9.3762 SL'-'%62 (R2=0.81). The relationship between fecundity and body weight
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(BW) was estimated as F=184.37 Ln (BW)— 665.09 (R?=0.87).
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BB (Sebastes thompsoni)= %:¥j o] &-(Scorpaeniformes)
o}aeh} (Scorpaenidac)ol 43H olF2 $ehtat A ek,
AR Bl = ofd, FFFN] 4 oF 70~150m ukA|
o] AABHe At A& o Foloh(FR AtaEhdd, 2004; 7
5 2005). FE3} ol fi= A7 A AAH =z o 330
Fo| WeiA gled, o] 3 o 11020 dej4 oIFolch
(Mori et al., 2003). Sl &= 4359] FEZT AF71 &
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Fig. 1. Location of the sampling area(®).

B Aol o] R (FF %, 1996), A= 7 AA (Suzuki er al,,
1978) F-o] USAEh e et ol Fol HF o]H o) o
TEAAM 23 EH] ARZ7|E 11~5Y (Y 5, 2000,
Mori et al., 2003), 82 12~2%0l] £34 2 o] ALET]S
ZHAH (ol 2k 1, 1992), B8 12~ 30l 4 9 Ao
AHE7)E 7RIS (F §, 2006) st
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£ A7l AHEE EE= AR 20059 195 20054
129717] Ak FHS| Gol|A] Aga} F3E Abgste] oF
sholeh(Fig. 1). ¥ Aol ARS-" B85 Als: 943 20190
A, £ 2207 2 = 2170492, AR (standard length,
SL)2 13.8~31.8cm?] ¥ 2y} (Fig. 2). +1¥ 5 Als
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Fig. 2. Size distribution of Sebastes thompsoni collected monthly in
the coastal waters of Busan in 2005.

(gonadosomatic index, GSI), 7+Z8F#| 4= (hepatosomatic index,
HSD), ¥] 25 %)4= (condition factor, CF)& t}&-9] A& o]-4-5}
of 78935k (King, 2007).

GSI(%)=GW (g)/BW (g) x 10%
HSI(%)=LW (g)/BW (g) x 10?
CF=BW (g)/SL(cm)’ X 10°

o37)x] GW (gonad weigh)y 249 F3F LW (liver
weight)¥= 7+2] Z8F BW (body weight)¥~ #| %, SL (standard
length)¥= ) #ke]u}.

229 oF - 427k AJH] 2}e]i= chi-square testS E3}od
A4 AEATt(-test). F2AEAFL F 600um
o)A vEhlE b 2t AR o s Vepid FASE
(group maturity) = AREA7) 52k AL AN ¥l g
logistic regression®] ¥ o 2 Fx) 819w} (King, 2007).
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Fig. 3. Monthly change in gonadosomatic index (GSI) for female and
male Sebastes thompsoni (vertical bar are from minimum to maximum
value).
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Fig. 4. Monthly change in mean value of hephatosomatic index (HSI)
and condition factor (CF) for female Sebastes thompsoni (vertical var
are standard error).

Table 1. Monthly variation in sex ratio of Sebastes thompsoni col-
lected monthly in 2005

No.
Month Sex ratio 2
Female  Male  Total  geiyle/Total)  Chi squared*

Jan, 8 13 21 0.62 0.78
Feb. 4 g8 12 0.67 1.00
Mar. 2 28 50 0.56 0.28
Apr. 29 51 80 0.64 424
May a1 3778 0.47 0.73
Jun, 1 17 28 0.61 0.80
Jul. 15 6 21 0.29 472
Aug. 10 16 26 0.62 0.90
Sep. 2 2 43 0.49 0.20
Oct. 13 8 21 0.38 1.69
Nov. 16 9 25 0.36 2.65
Dec. 10 6 16 0.38 1.40
Total 201 220 421 0.52 19.38

*statistical difference were base on the 0.05 significance level

2. M| Y PHSE

2 A7 B G SR AU (§ e 1
1092 700] hAuc WA ¥7 et ork(Table 1),
o 47t AUl $218 Aolrh 9 Ae= vehge
OC-test, p>005). 42 Ale) Wejepte Asind 447
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Fig. 5. A logistic relationship between standard length and maturation
rate for female Sebastes thompsoni during spawning period.
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Fig. 6. Size frequency distribution of egg diameter with the progres-
sion in GSI of Sebastes thompsoni during spawning period.
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Fig. 7. Relationship between fecundigy and standard length (A), body
weight (B) of Sebastes thompsoni.

Elshe} (Fig. 5).
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1 +e—1.67(BL*20.1 1)

P=

A 93 9 2242 Fekr] )

‘ﬁé\_"a‘ ol /*V-}FJ‘; 1@3—5% AbEol fﬂrf 647179} <t
g oz da W @A 24 e 28I (Fig.

6). Brete] Fe AMer] 27)el 144 0.50~0.70mm =
719] F3o)9lar, 29l A3t 0.60~0.85mme] Z7|E
yelliglek 2 F AR5 2 230 HA W
o) =77} A Zvksbed 590l 1.25~140mme] 2718 B
Rt

Fig. 72 A=A 7159 888 91719 AR} Aol o2
E4 HAE BoErh MAT w4 23,881~44,509
Nel Mee Bglow, A e 3093709 A
ZH5E A& 16~ 17 cmol A HF 24,4917), 18~ 19 cmol]
A BF 29,0257, 20~21 cmell A HF 37,6014 23
25~30cmel| 4 B 44,100708 el o] AAe] F7hgol
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Table 2. Comparison with reproductive characters of three Sebastes species from Korean waters

Species name Standard length (SL, cm) Fertilization egg size (nm) Fecundity (individuals) Reference
Sebastes inermis 14.1~24.0 120~1.35 2,356 ~45,850 Lee and Kim, 1992
S. schlegeli 28.0~49.0 1.20~1.50 20,000~410,000 NFRDI, 2004
S. thompsoni 16.8~29.5 1.27~1.33 23,831~44,509 Present study

ok Al Tk 140~200 goll A BF 27,40071, 200
~300 g~ 33,61270, 22|32 400~500 g~ 44,50071 <)
T T AFe] Mgl aet 234 w3 SvEe F
A Bk 25 ¢ A =34 AL F=
184.37 Ln (BW)—665.09 (R?>=0.87) 2 }elgc}.
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B oA B-Behe 2wl o| (Sebastiscus marmoratus), 3
B2 (Sebastes oblongus), Z3) -2} (Sebastes schlegeli), 2
79 (Scropaena miostoma) 5 ¥&Z3 AFETH vpIIR|
2 s A9 GSIWEyt Al7Ee dXEA] sk
(Mizue, 1958; A 5 1995; o] &, 1996; o] &, 1997). o]} 7+
o] mmjel] &3 $AE 33, JAZIE AR AlF Ak}
A o7 L Aol Al RelE Fa Q)
£ A717F Q7] dEell, ds 39 GSIHshr) Al7E =
AR|EHA] ok ek Boloh(Z, 2001). Hhg, iR} 719)
98 GST S A= AR Lok ol Al
& (Chromis notatus), W7-(Gadus macrocephalus), A}5%-
(Takifugu rubripes), 3o} (Leteolabrax japonicus) 5 o) ¥-5-2]
Yol FolAl B 4 Q)3 (o], 1987; Smith and Paul, 1990;
oF =, 1994; X, 2000).

o] Froll A IR Y AL estrogenel] ]3] Zhell A A e
YAg Foto] daw Folrh Aol ANTEA o84
o3 48l 9)th(Aida er al., 1973; Wallace and Selman,
1990). 1232 QA48 W 83} oA oA F7}
o AF U3 7 FEelA FIHE oA AL} o 3
Dol wel AxsiA 9u 22 Ao gL
(HSD9} ¥|EL=A 4 (CHE 44719 295 3490 7H &3
3, AFE71Eet 1 kel FA43] Yol AgE Byd
(Fig. 4). webA] ol2|3t Wish= A&7l @2 3 g%
2] Holg Ao g 7h Aol FAsle A
o AfelE FI e F AR S-S AEI) WE
o2 Hofs

E dFdA B8] o - 4 bl 1:1.092 593 =}
o7t gl Aoz vepknt((*test, p>0.05). 2EHH 22
£ o] 9l 23|82 (Sebastes schlegeli)3} 33782} (Sebastes
oblongus) EE8F 247} 1:1.08, 1:1.092. $:7]0] o+ ¥} v
A Fhem (7 %5, 1995; o] &, 1996), $-Elviet 4kl &

Hal= o] &= ot AR o] F< WA (Cynoglossus
robustus) (1:1.17), Yv}=-(Chasmichthys gulosus)(1:1.04), A
okel} (Repomucenus valenciennei) (1:0.99), @%9}%-o] (Perio-
phthalmus modestus) (1:0.92) 52 BB 3} o] g . 49
Aol A 23k x}bo]7} ¢isich(Baeck and Kim, 2004; 71 5
2004; &)<} H, 2004; 71 %, 2007). vbd, &4 354 o
Fe TFol oJFEL ¢Fe Au7t £A v vlm
A =2 2L 1=, Scomberomorus cavalla®} Scom-
beromorus maculatus®) Av)e 2+2} 1:0.42¢) 1:0.44% 0
(Sturm and Salter, 1989; Schmidt et al., 1993), 7=} gto]
(Thunnus alalunga)®) 7% A¥)7} 1:0.459 7} (Ramon and
Bailey, 1996). B-8-2t7} 7o} gt - $=7F AJnjellA] f-2]3t 2}
o)7} Yeh A b o FE2 333t AN ¢ #3
9] Blgo| FARIAY, st A 72 g
SAFet7] wlEel Aoz FAF o} (Strum and Salter, 1989).

BEeghe B3 £ a9 2d¢] 15cm, 339 19cm, 439
22cm, 53¢l 24cm 2 A= Aoz de]A 9ld(Yama-
daet al., 1986). & QoA Abghol] Fe3l= -8} A%
€ Gotrr] S8 AHA7IA 1~694] A 1097 & o
Aoz HAASARY FASES A B A HaA
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o] Fo]zl QoA BE 72 17.1~180cm (SL)8] =
712l A 20%9] Ao veRg o, 2 S5AAL 17.1
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