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Development of Larvae and Juveniles and Growth Characteristics of the Sebastes taczanowskii by
Seong-Jun Moon, Jin-Gak Kim, Yoon-Ha Kim, Ye-Sol Kwon, Seong-Min Yoon and Jae-Min Park'* (Gyeongsangbuk-
Do Fisheries Resources Institute, Yeongdeok 36405, Republic of Korea; Gyeongsangbuk-Do Native Fish Business Center,

Uiseong 37366, Republic of Korea)

ABSTRACT

The morphological development of larvae and juvenile of Sebastes taczanowskii were

studied. The S. taczanowskii were caught at Goseong-gun, Gangwon-do from March in 2016. Larvae
beared at water temperature of 11~12°C(mean 11.5+0.5°C). The just beared larvae were 5.25~5.96
mm (mean 5.60+0.19 mm, n=30) in total length and their mouth and anus were already opened.
They began to eat rotifer and transformed to postlarvae stage. 35 days after bearing postlarvae was
measured 7.16~11.4 mm (mean 9.02+1.00 mm) in total length and the tip of notochord was bent
upward. 48 days after bearing juvenile was measured 9.45~18.7 mm (mean 14.4+£1.75 mm) in total
length with dorsal fin rays Xlll, 13~15; anal fin rays lll, 6~8; caudal fin rays 16.
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M —

A HAL] &8 o] & (Scorpaeniformes), F&EZ} (Scorpaeni-
dae), FEZolt (Sebastinae) A1F+= 75 131F, 15 B3
(Sebastes) o1 110502 t-i20] Hejaief ko] gtz 7
Mol AAJ5He e o]E0R A ek (Kai er al., 2003;
Nelson et al., 2016).

Z2 BYRL HYHOE 2% o] B AR U
A Qa, Fjel MASHE FEYT ofFE 194 10250] £

3= o2 HIEQITH(NIBR, 2022). BAHE2} (Sebastes
taczanowskii) & LU} S8 BEE v THEE U Y=
55 A% 5ol AAshe ofdtiAd o Foltt (Barsukov, 1981;
Lindberg and Krasyukova, 1987; Sheiko and Fedorov, 2000;
Kolpakov, 2006).

=Y FEFI 7Y 2I|BEA AFEE E2H(S. inermis)

A 2 9): BAZE (7130, A2 (AT, HE5HATAD,

Holls (G2, &4 ¥ (AFAD, SR (A7
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o] AA)xt A zfojdte (Lee and Kim, 1992), W3} 2] §
B 2 ZZ49(Kim and Han, 1993; Kim et al., 1993), &2}
(S. thompsoni)™ W22} (S. pachycephalus)] Ao Feidgd
(Han et al., 1996), ZIB2(S. schlegelii)®] SHAYA o] 3t
A3 (Kim and Lee, 1991), Z7]A&AH(Kim and Han, 1991) 2
Z}x]0] ZAYD (Byun et al., 2012), 3E2H(S. koreanus)®)
A0 Fef @ ZAYG (Park er al., 2015) 50] $H =L, =
9] AR FEST o}79 AX| o] W (Moser, 1974), 21
Ego| 22| o] (Hoshiai, 1977), FE2T} o7 359] z}x]of ¥t
= (Richardson and Laroche, 1979), Be]H % B2t59] z7]|A)
A} (Kendall and Lenarz, 1986), £E2H(S. minor)2] Ao
(Nagasawa, 1993), QEAL 29|82t 27| &AL (Nagasawa
and Kobayashi, 1995), 2382 2}o]9] ZZAW (Omori et al.,
1996), S. saxiocola®] A}x|o] A& (Laidig and Sakuma, 1996),
S. rastrelliger®] AFz]o] 4% (Laidig and Sakuma, 1998), Y&
A BARE =] AHA] o] e (Nagasawa er al., 2008) 5°] 43
Huok 22U AF7HR] ket Aol AAsks ERbEEY
A E v 27188A] digh @& A7} o] R AR 2
A7goltt. 2T gAEEo] AAshe T At SdA ti
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E£2 7=t} (Platichthys stellatus), @ X] (P. olivaceus) 5 At
PHLE o] §HE= A 7k EFol 4= HAH 77t 7t
27} e M2 F4 ES E=Zo] Zasith wetd 2 A
TolAs gARERY] AX| o] Feidg B JFEALS A
o 278N TRIT T AT PR BT 2 A
Uz Q70 BT /| ZARE FEIHTA T,

M2 Y

1.010] L ! Xt M=

Aol AREE EgxtEE ojul= 20164 39 YT A4
A BT EE o] &3l =Yg o= 50t E YFFR (R E 6
m)ofl A Al o2 ARSI SR Y AL 27~30 cm (B
285+ 1.5cm, n=4H)H 1, SR A& 35~40 cm (F 375+
2.5cm, n=4)gt}. Hole Y5 AWALE MP (moisture pellet)S
23/ FE3IETH AREE Yl st G At Wi
St 2 |G, 2022 48 FeRE AREo] dHkgh ofn)
£ Al T Zo] ASE 3l 2HlE HFFRE F3oH, ol
AHEE Aol & S| ARSI

2. XIx|of Atz

Az|o] AR 22 A4S ZAFEE 1097H4] 11~12°C
(11.5+0.5°C), 1195 204714 12~13°C(12.5+0.5°C),
2198E 40U7HA] 15~16°C(15.5£0.5°C), 419 o|Fo|=
16~17°C(16.5+0.5°C)2 A& z}x|ojo] A3t 473z
= Q3 =2 W AST2E AR ASAIZIHA BEsieit §

T2 G U 9REHE A 3YARE T35,
AFE B 25971R] 7|4Ay 2E Y (Brachionus rotundiformis)
£ Fadtaen, o| 3 e dHulot R334 (Artemia sp.
nauplius)@ £ FF8IATH AHE F 45U FE 5097 = 2
B 33 $UsA, o]& 27]AL& (Love larva, Japan)<
FTEOFATH 4 ¥ 60Y o]Fol= WE ZHZTE Z7|AIR

o 3t Tt

2

3. XIx|of HEHUE H Y= =AL

20| Fedg WS 8l A= F 1~10Y 7HE o= 301t

£ AF 3t Fska |7 (OLIMPUS optical JP/IX50, Japan)
oz 9B Fg 2 3712 0.01 mm7HA S5 AZEA
ZAE $E AT 001 g S97F AZEHY] AZEE A &
5195 A2 YA (METTLER TOLEDO ME204, 0.0001 g,
USA)E 0]&314 0.001 g7tA] ZAt3ct.

1. Xpx|0f e S

4HE A 59| Aol HA}
mm, n=30)2 Y} o]
o, 17§9] §7& 7HA
WSl o|Ze} sitRoll= 3k 49 o]Ao] QIgirh ZAY A3
= FEF 2 SRR A Ee d 2goR A S, &
Foll= ¥ BefO & 4~67)7F BESHGTE B4 Adiele =
A7 Do) ZA A FHE gt meREoles 5
% 73R o] E BgFo R 10~1270, ZejREe uf & 7R}
golls WR7HA] Bgo R 12~14709] SALETF dEE £
stlct. 51 R, ZEjA=gu|= £ A @, FRAA &
Y7l B A=gu|= go QUglnh o] 719 2 =
26~287HATH(Fig. 1A).

A2 & 594 A7|Rtol= A3 5.82~6.02 mm (B 592+
0.10mm, n=30)2 ¢82 BF FEQl, ot ¢Jo] Wdst
HA Hold 7t ERlE o, AHE A5 J2HE SO 5
7= AWA o 2 AFh(Fig. 1B).

A & 9dH A7|RlE AH 6.06~6.15 mm (B 6.10+
0.04mm, n=30)2 $7= ¢A3| T5519ch SMAZLE o)y
F ot 3 meFo s JAsH¢lch(Fig. 10).

A% 3 1497 A7|Rpole A 6.08~6.36 mm (Bt 6.22+
0.14mm, n=30)2 Xt} ofef €] Zo|7} AojF o, |
ol MZE Y SMAZE= 7R Bfo g AR 171, 8t
ol 3~470 = X251t (Fig. 1D).

e T 179A A7kl = A 6.37~645mm (Bt 641+
0.04mm, n=30)2 #2] spFo] 2| SALxE= 7T
ol E WeFor A sttt BRo JAE Y ST
£ U7 A2 QolFlar, 4310 Fe= AP o2 Udstgl
t}(Fig. 1E).

AFE 32194 H7|Aols AA 6.41~7.23 mm (B 6.82+
041 mm,n=30)E F5 ool B3] 2y sSHLx= 3
2 H Q7 Yot Ze shdiell= 71 27F Wby Al&eksl
I, ARG ST A ju] 7|20 W o2 oS
Ao Rck(Fig. 1F).

A 5 2344 A7)l A 6.49~7.34mm (B 691+
0.42 mm, n=30)2 T FMAz7} A2}sl7| A2,
TR FEEE AR gt A eguls Yozt oY) A%
sk3itt. ol Eloll= 1709] So] sty AlZtstelar, Ze shg
Folli= 10719 7127} ddstglon, mejxgjv| Jei= 943
© 2 #3}E7] A2kt (Fig. 2G).

A2 3 2794 F71A 0l A% 6.80~9.97 mm (Fat 8.13+
0.75mm, n=30)2 Wy & FFHR= 17§ o] Tsiql
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Fig. 1. Larvae development of Sebastes taczanowskii. A: 5.60 mm
in total length (TL) just beared larvae; B: 5.92 mm in TL, days after
beared (DAB) larvae; C: 6.10 mm in TL, DAB larvae; D: 6.22 mm in
TL, DAB larvae; E: 6.41 mm in TL, DAB larvae; F: 6.82 mm in TL,
DAB larvae. Scale bars=1.0 mm.

o}, 9pge] A =gu] oA T Zoll= 570 A= o)
Zoll= 67119 o] Wddty] Azttt A3 U 23
2 Ao g 3joj)7] ARSI, A =gn|e 7| =
15~167] (7~8 +8)& F7F5t5ich. W7tA| Bmgo g 5t v
Zof| AAE G SAAZE A PR o]o)FTh(Fig. 2H).
A2 T 3594 F7|Aol= A% 7.16~114 mm (B 9.02+
1.00 mm, n=30)& o}7}pu] FAFE| Fo] Wdsr] A5t
ok ZF B4 A=) 7|2 = SRR 11~1370, A=

ERtEe Atxlojol Hepuy 3

Fig. 2. Larvae and juveniles development of Sebastes taczanowskii.
G: 691 mm in TL, DAB larvae; H: 8.13 mm in TL, DAB larvae; I:
9.02 mm in TL, DAB larvae; J: 9.65 mm in TL, DAB larvae; K: 144
mm in TL, DAB juvenile; L: 17.1 mm in TL, DAB juvenile. Scale
bars=1.0 mm.

o] 7~977} Tetg a, vz =gl Balelr] Astoict.
wEA=u] 7|2 SRR £ A2 ZdEkx)7] AlFstoict. H
F U BREL 45°2 413 FojR L, vRedEe] 3t
et me] i) AR Y SAALE njRESE Hog
o] &5k ¢lth(Fig. 21).

AHE 5 40Y4) E7)1Akol= AA 7.13~13.2mm (B 9.65+
1.53 mm, n=30)2 53 3, A gn)= A5 254
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Fig. 3. Daily changes (A: 0~45 days, B: 45~185 days) in total length of larvae and juveniles Sebastes taczanowskii.

I, A=) 712 = SA=0 20~237), RA =] 9~11
N2 Z7eRiTh. =l A= d A4z F2 9= ol
AL, vl A, ol gl SMa2rt Hsiglon, 1e
oz F5 FRENA v SAL2TE A Bk
o2 Wrestglnt(Fig. 2J).

AHE T 48974 XolE A% 9.45~18.7 mm (Bt 144+2.75
mm, n=30)2 Z} F-d A =gn] 7|2 = SA =] XIII,

13157 SA Aol L 6~ MRLeie 1A 7k
oh BALEL FHo} AR $i%0] REFLT, 5 Zef of
of A SAALE SALeju] S0} o1t Afo], SAL e B

il £ 3}2'12&1,127} FEet SA=u| ARk g
< A B¢ SAa2r JAEeI. s =uds W=
Hol A HeFo R RESII:. B Lu| & B2 F A
2 eolRaL, 53 RA=E] AR FFE0] & 2R U
oo (Fig. 2K).

AHE T 5594 Aoje AR 12.7~22.0mm (B 17.1+2.72
mm, n=30)2 FRAMEE E57HA] wgo] wEstr] Alst
R, & AAel= 22 Wb mofe] ST Q] Al

5F9TH(Fig. 2L).

2. XIx|of g0l M2 MY A MS Hat

R ZMOM A2 I dgo] 2 A L AlS W
5}47@ < AE A 5RE A2 17697 ghelsiylct (Figs. 3,
). A% Wgte A= ‘i A%} 5.25~5.96 mm (B 5.60 mm,
n=30)Md Aol AHE F 2694 A% 5.29~13.8 mm (Bt
8.33mm, n=30)2 HHFAZ 7|7} AAHA ®E G 2
om, A 7t Aol WAL FAHA HAste AR U
W (Fig. 3A). A= & 6794 % 22.0~30.0 mm (B 25.5
mm, n=30)2 BFA% 7| 6 AR oM, A4S T 97UH
A% 29.0~50.0 mm (B 39.3 mm, n=30)2¢ 7|4 7+ A%}
Z}o]7}F 20 mm o4} LAY S A] T}?ﬁ@ A L s
%It} (Fig. 3B).

AF W3 A2 T 5194 0.012~0.072 g (B 0.039 g,
n=30)0|% 1L, A& F 55UAFE 0.1 g ol ZolF Hol= A
A7F TEE G o, AR F 90UA 0.230~1.09 g (B 0.456 ¢,
n=30)5¥ 1g ol Ao|& Hol= A7} &3t A& &
97°‘341%'—E1 WA 7] FA WV} FAH S7FHAL, A

T 111YEE 20g o Zol& HAom, A& ¥ 1764A =

!

-
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Fig. 4. Daily changes in body weight of larvae and juveniles Sebastes
taczanowskii.

WA zke] BAZE 6.6 g7HA] AolE BTt AR oiw] o, F
2, FEA, A 17t AR = B LS Fig. 59+ 29t

2

L]

1

gRESE B2, 2y EE, FeliET 51 A AT T
Aol dha Yol A JPE AL, AkA] 7o H3frtolE AbEst
= UeA o]Fof &3} thH(Kim and Han, 1991, 1993; Park et
al.,2015). ¥k, -2 FEa} offof &3dl= H|HA| (Hypody-
tes rubripinnis), 28719] (Inimicus japonicus) R Z=27F= (Scor-
paena miostoma) 5= AA-E St WY RE T2 Tof| &3}
gt A2 ol A zto]E BQIth(Kim and Han, 1993; Kim et
al., 2005).

RS AEA7| = & AFolA AdArES =T A
49o| AEste AL RIS tE FES olf= 20E
g}, Z&90] Sebastiscus marmoratus, 222, 3|2t 392
A1717} 8]5=3F9 3L (Kim and Han, 1993; Han et al., 1996; Kim
et al., 1997; Park et al., 2015), 7} 2=+ 4 (Han et al., 1996),
£2h2 19 (Kim and Han, 1993)2 #}o|7} I3loL} o]52 &
AL 22 Aolo] A2E SHe AoE el

A AT Aol AR 525~5.96 mm (B 5.60 mm)E
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Fig. 5. Relative growth of some body portion (ED) eye diameter, (HL)

head length, (AL) anal length, (BD) body depth in larvae and juveniles
Sebastes taczanowskii.

AL R 37] ZpolE Heled ol A4 g o
AR e] ol 1o} FF AT @77+ Basi o
oFEgky} o]29} v w3t A} S. dallii (Kendall and Lenarz,
1986) A%} 5.10 mm, S. saxicola (Laidig and Sakuma, 1996) A

e we
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&} 470 mm, S. rastrelliger (Laidig and Sakuma, 1998) A%} 4.60
mm, &2 S. hubbsi (Shojima, 1958) A%} 4.40 mm, T2
2k (Nagasawa, 1993) A& 4.75 mm, YA B2 (Nagasawa
and Kobayashi, 1995) % 4.30 mm, &2 (Han et al., 1996)
3.60~4.15 mmEtt 331, Z1E2(Kim and Han, 1991) A%+
5.52mm, HEZ S. oblongus (Byun, 1994) 2%+ 5.53 mm, 7}
EZ(Han et al., 1996) 5.45~5.56 mmZ FARBIROH, 4&
At Z31E2(Hoshiai, 1977) A% 6.72 mm, €2 (Kim and Han,
1993) 5.95~6.25 mm, 33| &2} (Park et al., 2015) 6.38~6.43
mmX2th 2t (Table 1).

Az A5 2A £ 26~28702 EES(Han et al., 1996)
26~2771, /&2 (Han et al., 1996) 26~277l, 3HE2}F (Byun,
1994) 267}, Z3&2F(Kim and Han, 1991) 26~287}2 {A}5}

FaL, Bl = (Park et al., 2015)2 247}, B2 (Kim and Han,
1993) 20~217H2 Eteh A& AF Aol $45 7ML 9l
o, gxEere 7)), A= (Han er al., 1996), 80| (Kim
et al., 1997), H-22¥0| §. tertius (Kim et al., 1999), 33L&t
(Yu, 2015)3} 2932, o]9]o]l B-2H(Kim and Han, 1993) 3~47],
EEZ (Han er al., 1996) 2~3702 {§79 7oA Zpol& 2
ot sAtolRe] A42Jo] Al7]ol Fejet S4o] Fujck choret
o, alame) P43t 3o % A AR} 71 ol5E 5
Adle o 54238 9L 3t} (Kim and Han, 1991, 1993; Byun
etal.,2007).

ERHEEY AhEAtols FAR W SRR SR o] i d
H moo s SAAITE IR, B F Fofl 9= 2

=
A AN Felolo), el 2] S5t v) & FPgAele] BT

Table 1. Comparison chracters of the eggs and beared larvae characters in the species Scorpaenidae

Egg size Newly

Time of Larvae

Species (mm) beared larvae (mm) bearing (WT) myotomes References
Sebastes taczanowskii - 5.60 - 26~28 Present study
S. koreanus - 6.41 - 24 Park et al., 2015
S. hubbsi - 440 - - Shojima, 1958
S. inermis 1.20~1.35 3.15 53 hrs (12.3°C) 20~21 Kim and Han, 1993
S. thompsoni 1.30 3.07 - 26~27 Han et al., 1996
S. thompsoni 4.30 - - Nagasawa and Kobayashi, 1995
S. pachycephalus 1.45 4.99 - 26~27 Han et al., 1996
S. oblongus 1.62 553 676 hrs (13.6°C) 26 Byun, 1994
S. minor - 4.75 - - Nagasawa, 1993
S. dallii - 5.10 - - Kendall and Lenarz, 1986
S. saxicola - 4.70 - - Laidig and Sakuma, 1996
S. rastrelliger - 4.60 - - Laidig and Sakuma, 1998
S. schlegelii 1.20~1.50 552 134 hrs (16.7°C) 26~28 Kim and Han, 1991
S. schlegelii - 6.72 - - Hoshiai, 1977

‘WT: Water temperature

Table 2. Comparison of larvae melanophore distribution in Scorpaenidae fishes (present: + ; absent: —)

Melanophore distribution

Species Tust . . Ventral References
beared larvae (mm) Parietal Rectum Occipital Caudal abdominal Lateral
Sebastes taczanowskii 5.60 + + - + + - Present study
S. koreanus 641 - + - - - - Park et al., 2015
S. hubbsi 440 - - - - - + Shojima, 1958
S. inermis 3.15 + + + + - - Kim and Han, 1993
S. thompsoni 3.07 + + - - - - Han et al., 1996
S. pachycephalus 4.99 - + + + + - Han et al., 1996
S. oblongus 5.53 + + + + + + Byun, 1994
S. schlegelii 5.52 + + - + - - Kim and Han, 1991




SRtER RHxl0l0) FEjHY 7

Species

Stages ..
& Sebastes taczanowskii"

(Goseong-gun in Korea)

S. taczanowskii®
(Hokkaido in Japan)

Yolk-sac larvae

5.60£0.19 mm

Preflexion larvae

592+0.10 mm

4.7 mm

Flexion larvae

8.13+£0.75 mm

5.5mm

Postflexion larvae

Juveniles

144£2.75mm

26.9 mm

Fig. 6. Comparison of larvae and juveniles development in Sebastes taczanowskii. "Present study, ?Nagasawa et al. (2008).

t}. £2(Kim and Han, 1993)9] A&}l = UR7kA] Bge] &
Mzt FAR, 55, mxegu]d 53 b £ 7PgAte]
o Bxsln], B2} (Han er al., 1996)2 FAR, B3] 23,
RO Fool YR|Et}. B 3| E (Park er al., 2015)
2 23 9B A B SHAET}E HRE] glon, JiE
2 Z}o (Han ez al., 1996)= 737, 7FEA| =20] 9] € E749]
Ao Bzttt L& (Shojima, 1958)2 H|Z0] HHo| 3

ZEQ1, 21 E2H(Kim and Han, 1991)2 43134 923 &3
5,025, 5 B o Holl £x25t] FEST o RN E F
upth SO e 9 oA ZpolE HTH(Table 2).
&2t (Park ef al., 2015)2 2314 5 FHolgt PAE D, £
(Kim and Han, 1993), &&E2(Byun, 1994), 23 &2 (Kim
and Han, 1991), 222 2 7}E (Han et al., 1996)& n)HZ
& AF T B & E A3 Ry sMLx Euv FY
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F7R0171e) BAEEE TR, B0 9E, vHR 5 Bh
ofgfjFo] A mefo 2 AAEL, MR =gu] 7|2 AIFH
ZztE o] It YEA EFRHEE (Nagasawa et al., 2008)2]
el £ 912, B2 ojE o] 5 2ok o), o}
o= 87, mlRteE Rl 570, YA =gu] 7|2 AR
1707} Z &0 Qlof & A9 BAES3 AlolE H it

371701718 g AR, B8 fE, nEE 5 &
2 A B2goE AAEUN oFfFol= 97l nREeAE T
e 3~4709] SAaZ7E FAbE ] Uit A BAE
(Nagasawa et al., 2008)2 FAH e} EH &0 SAMAE7F H
% o] AL, R 5 & 1171, obei& 972 F7HsHA
ok wREAE FHe 3R Aaslar, R =gujds
712 ANAEE e 3EE o] $7)Rke] A7) = Al 7He b
O1FE EIE &= SISt (Fig. 6).

ERHEE ApA]09] P AR 259 olF ZEHeL YHn]
ok Ehsto] T, 0%, 2690l BHARL 7|7 &
AsHA 7kt en, A 7+ A HAzE FA5HA EAyst
Aot ol AtE At dpof] wE Aol AR F AlF9] ¥t
7h 3a% Yol FF9 ket AMS Ao s HRlth YF &
HEZOE 27|AIRY £ 5T AME 67d0ls BdAe] &
AsHA| F7Fstel e, o] % 97U RH A 7+ M7 2ol 7t 20
mm o}/ TAYSE7] A ZStTh e A= AT ol
et 4% SV WEEA ged 974 o5 5 H A 7t
o] BA HAZF FASHA S7HHHAL dFol AEdeE 22 Tl
Aot 2 AL FA Zpol7t HE AXTR= AS TET 4 AN
o} o] AJ7]o)] FHEE ol TR Ha} fl7] diol ol
£ WA 7] "ol B Ao wE Ao wET

2 ATE HAESY 27| 48AL AT Yoo s RpH|olo
S BT BREERE AREAtolo SAAE B
Aot 2 &, 79 ol W RS o Aoy WEdt F
TS FeliAe Ao LSS WSt FARETY] Heh
gk ghEo] 2o g Ao QAT FEST o Ff= A4 L
w2t FEjA o7t Q& 4= ol AF7HA] AR g2 AlE
£ S. mrivittatus T SHLY AL FAH AXs= ESFY
A 2 27|88 FES AE A7 AGH o R o] R
AHop g Aoz HZtET

n

o (o]
pf -

o AT HABE Aol YepuTe BAS] L5 U
FAL Q7Y 7| 2ARE ol §5tuA Ak A7) At
89 ojn 20164 39 ZUE THZ ¥ ool

A& o83ttt Aol AHES 93 AR 11~12°C (B
115+£0.5°C) et 4= A& oj= AA 5.25~5.96 mm (B
5.60+0.19mm)E G 7HE T Y3t HE2> FE Adch A
2 % 3594 Z7|Atoj= AR 7.16~11.4 mm (B 9.02+1.00
mm, n=30)2 AU ZHEo|] &3] FjojHct. A& ¥ 48
AR ol A% 945~18.7 mm (B 144+1.75 mm, n=30)
2 o] AJ7]ele SXvgn| X1, 13~1570¢2, A=) 111,
6~87l, A =2u] 7|2 = 1670 %t

REFERENCES

Barsukov, V.V. 1981. A brief review of the subfamily Sebastinae. J.
Ichthyol., 21: 3-27.

Byun, S.G. 1994. Egg development and morphology of larvae and
juveniles of Sebastes oblongus. M. Sc. Nat. Fish. Busan Univ.,
Busan, Korea, pp. 1-20.

Byun, S.G., B.I. Lee, J.H. Lee, H.D. Ku, S.U. Park, S.M. Yun, S.Y.
Hwang, Y.C. Kim and H.G. Han. 2007. Egg development and
morphological change of larvae and juveniles of the starry
flounder, Platichthys stellatus. Korean J. Ichthyol., 19: 350-
359.

Byun, S.G., C.B. Kang, J.G. Myoung, B.S. Cha, K.H. Han and C.G.
Jung. 2012. Early osteological development of the larvae and
juveniles in Sebastes oblongus (Pisces: Scorpaenidae). Korean
J. Ichthyol., 24: 67-76.

Han, K.H., Y.U. Kim and C.M. Kim. 1996. Description of egg and
larvae of two species of rockfish (Scorpaenidae: Sebastes) in
Korean waters. Korean J. Ichthyol., 8: 1-9.

Hoshiai, G. 1977. Larvae and juvenile of the Scorpaenid fish Sebastes
schlegeli. Japan J. Ichthyol., 24: 35-42.

Kai, Y., K. Nakayama and T. Nakabo. 2003. Molecular phylogenetic
perspective on speciation in the genus Sebastes (Scorpaeni-
dae) from the Northwest Pacific and the position of Sebastes
within the subfamily Sebastinae. Ichthyol. Res., 50: 239-244.

Kendall, A.W. and W.H. Lenarz. 1986. Status of early life history
studies of northeast pacific rockfishes. Proc. Int. Rockfish
Symp. Alaska Sea Grant Rpt., 87: 99-128.

Kim, B K. and J.W. Lee. 1991. Fingerling production of Sebastes
schlegeil and its culture. J. Sonchun. Univ., 14: 847-857.

Kim, I.S., Y. Choi, C.L. Lee, Y.J. Lee, B.J. Kim and J.H. Kim. 2005.
Illustrated book of Korean fishes. Kyo-Hak Publishing Co.,
Seoul, Korea, pp. 210-226.

Kim, K.S., SK. Lim, K.H. Han, S.H. O and B.Y. Noh. 1999. Early
life history of the red marbled rockfish, Sebastiscus tertius
(Barsukov et Chen) 1. Egg morphology and development of
larvae and juveniles. J. Aquat., 12: 15-24.

Kim, Y.U. and K.H. Han. 1991. The early life history of rockfish
Sebastes schlegeli. Korean. J. Ichthyol., 3: 67-83.

Kim, Y.U. and K.H. Han. 1993. The early life history of the rockfish,
Sebastes inermis 1. Egg development and morphology of



larvae by artificial treatment in aquarium. Bull. Korean Fish.
Soc., 26: 458-464.

Kim, Y.U., K.H. Han and S.K. Byun. 1993. The early life history of
the rockfish, Sebastes inermis 2. Morphological and skeletal
development of larvae and juveniles. Bull. Korean Fish. Soc.,
26: 465-476.

Kim, Y.U.,K.H. Han, C.B. Kang, J K. Kim and S K. Byun. 1997. The
early life history of the rockfish, Sebastiscus marmoratus 2.
Morphology and skeletal development of larvae and juvenile.
Korean J. Ichthyol., 9: 186-194.

Kolpakov, N.V. 2006. On the biology of rockfishes Sebastes minor
and S. faczanowskii (Sebastidae) from the coastal waters of
northern primorye. J. Ichthyol., 46: 311-321.

Laidig, T.E. and K.M. Sakuma. 1996. Description of pelagic larval and
juvenile stripetail rockfish Sebastes saxicola (family Scorpae-
nidae) with an examination of larva growth. Fish Bull., 94:
289-299.

Laidig, T.E. and K.M. Sakuma. 1998. Description of pelagic larval
and juvenile grass rockfish Sebastes rastrelliger (family Scor-
paenidae) with an examination of age and growth. Fish Bull.,
96: 788-796.

Lee, T.Y. and S.Y. Kim. 1992. Reproduction and embryonic develop-
ment within the maternal body of ovoviviparous teleost,
Sebastes inermis. Korean J. Fish. Aquat. Sci., 55: 338-344.

Lindberg, G.U. and Z.V. Krasyukova. 1987. Fishes of the sea of Japan
and adjacent areas of the sea of okhotsk and the yellow sea.
Part 5. Teleostomi, Osteichthyes, Actinopterygii. XXX. Scor-
paeniformes (CLXXVI. Scorpaenidae-CXCIV. Liparididae).
Zool. Inst. Akad. Nauk SSSR, Faune 150, 525pp.

Moser, H.G. 1974. Development and distribution of larvae and juve-
niles of Sebastolobus (Pisces; Family Scorpaenidae). Fish
Bull., 72: 865-884.

Nagasawa, T. 1993. Planktonic larvae and pelagic juveniles of the
rockfish Sebastes minor (Scorpaenidae). Japan J. Ichthyol.,
40: 87-97.

Nagasawa, T. and T. Kobayashi. 1995. The early life history of the rock-
fish Sebastes thompsoni (Scorpaenidae) in the sea of Japan.

SIRtEE RHXI0f0) FEHHY 9

Japan J. Ichthyol., 41: 385-396.

Nagasawa, T., R. Ishida and M. Sasaki. 2008. Development of Sebastes
taczanowskii (Scorpaenidae) in the sea of Japan off Hokkai-
do with a key to species of larvae. Ichthyol. Res., 55: 124-132.

Nelson, J.S., T.C. Grande and M.V.H. Wilson. 2016. Fishs of the
world (Fifth edition). John Wiley and Sons Hoboken, New
Jersey, US.A., pp. 468-469.

NIBR (National Institute of Biological Resources). 2022. Nation-
al list Korea. National Institute Of Biological Resources.
Incheon, Korea, Accessed 11 Apr 2022 (26 Dec), <https://
kbr.go .kr>.

Omori, M., Y. Sugawara and H. Honda. 1996. Morphogenesis in
hatchery reared larvae of the black rockfish Sebastes schlegeli
and its relationship to the development of spawning and feed-
ing functions. Japan J. Ichthyol., 43: 267-282.

Park, J.M., J.K. Cho, H. Han and K.H. Han. 2015. Morphological
and skeletal development and larvae and juvenile of Sebastes
koreanus (Pisces: Scorpaenidae). Korean J. Ichthyol., 27: 1-9.

Richardson, S.L. and W.A. Laroche. 1979. Development and occur-
rence of larvae and juveniles of the rockfishes Sebastes cram-
eri, Sebastes pinniger, and Sebastes helvomacuratus (Family
Scorpaenidae) off oregon. Fish Bull., 77: 1-46.

Sheiko, B.A. and V.V. Fedorov. 2000. Chapter 1. Class cephalaspido-
morrhi lampreys. Class chondrichthyes cartilaginous fishes.
Class holocephali chimaeras. Class osteichthyes bony fishes,
in katalog pozuonochnykh zhivotnykh kamchatkii sopredel’
nykh morskikh akvatorii (catalogue of vertebrates of kam-
chatka and adjacent marine waters), Petropavlovsk-Kamchat-
skii: Kamchat. Pechat. Dvor, pp. 7-69.

Shojima, Y. 1958. Studies on the laval stage of Japanese fish Vol. 1. The
Faculty of Agriculture of Kiushu Univ. Fish. Sci. class No. 2, p.
86.

Yu, H.J. 2015. Morphological and osteological development of the
larvae and juvenile of Sebastes koreanus. Dep. Mar. Bio.
Graduate School Pukyong Natl. Univ., Busan, Korea, pp. 17-
25.


https://kbr.go.kr
https://kbr.go.kr

