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Abstract

Gonadal development, reproductive cycle and embryonic development of
marbled rockfish, Sebastiscus marmoratus were investigated histologically. Samples
were collected monthy from the northern coast of Cheju Island from July 1992 to
July 1993.

Gonadosomatic index(GSI) of females began to increase in September and
reached to maximum value in November. Decrease of GSI occured in April of the
next year. Male’s GSI began to increase in August and reached to maximum value
in September. After that decrease occured in gradually.

Fertilization occured in the ovarian sac after ovulation of ripe eggs from
folicles. Fertilized eggs released in ovarian cavity and developed into larvae until
extrusion.

Reproductive cycle in female can be distinguished into five stages: Growing
stage(June~September), mature stage(September~December), ripe and fertilization
stage(October~March), larvae and extrusion stage(October~March), and
degeneration and resting stage(December~May). In male, four stages can be
distingusihed : growing stage(April~June), mature stage(July~ August), ripe and
spent stage(September~November), and degeneration and resting stage(November~
March).

Frequency distribution of egg dirmeter and larvae size showed a few
developmental modes. Lavae extrusion occured 1~4 times from November to April,
but the extrusion periods were different by individuals.

Maternal number of larvae were in the range of 1,106~70,718 which appeared
hight individual numbers in November, January, and March.

The range of maternal larvae length and mean length of extrusion larvae
were 1.56~4.16mm and 3.5mm.
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dE AHSE &olt 1992¢ THRE 1993d 797, AREE Bl
A dsolgel o3 oj¥E A W1, 23 X2y g BYNG yyog cf,
T LR FES] AFA FF oA PN 2USlY, HPI} FENMAL 0. lcn
7t AFL 0.01g 7Hx] FFsiga, A4 7 YL 0.01g 717 A&ste
.

B0 2 FUE A8l Bouin THAo] 2447 THR, Aol
paraffin HHYo| 23] 5~6un2] FAHZT A H 3} Hansen's haematoxylinz}
0.5% eosing H|aL HMste] ZAFEZ 5t}

B &5 X2 4 (Conadsomatic index @ GSI): A AaZaF (W)Y HZ(TW)oA
(1)%], Z+&5 X 2|4 (Hepatosomatic index : HSI)= HE3(HH) Q HAZ(TH)os &
Bl (2)A]ef o8] A4t sjodc).

GW /Tw_loz .......................... (l)
Hw /Tw_103 .......................... (2)

GSI
HS I

@2} 2ol Ral= Gilson& 9 (Love and Westphal, 1981)e] © t}L 3~7
U £¥ TEo] FUA Eolsta, Eegal g GELS sjryow am el
Al ThE, oluf Hold L AAZAEL Z2H4E 4ol HAsdr).

U W AUzl IUTRE oS 3€A] AtE EHo| gl Gaghg
ZASHATE W (E) W AuiRlol (L) GAZIN), FALRA (W), ‘a2
YFEB (@), G dX Wg(e), HMURI|4(1)E 23 (Bagenal and
Braum, 1978)0f ]3] t}g4jo2 Atsledc).

E( or L) = - X ¢ (or A)

ot AuRlel ol Zh= F = a(L)®Aog psigon, B3 2 Auzto]
H P24 THsF % 7] (MITUTOYO PJ-300) 20 ~50u)5ho]A] 0.01mm7}x] A &30
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W, Yol AHgH oA o) of-4 WH LA Table 13} Pt}

Table 1. Sample numbers of male and female of Sebastiscus marmoratus

for examination by month

Month % Jul Aug Sep Oct Nov Dec ** Jan Feb Mar Apr May Jun Jul Total

Female 38 37 25 18 17 24 26 27 36 21 13 15 14 311
Male 22 23 24 23 11 26 16 22 24 11 8 6 6 222
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Fig. 1. Monthly changes of the gonadosomatic index(GSI) in
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2) 44 7] (Mature stage)
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ey F2 10¥9e] gol &dstact
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gonadal developnent stages in female of Sebastiscus marmoratus.
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6. \W4of Mol

T4 Azl 4 447190 99 WolH olEs) 3°AA 0.2m ol 4] Wiz}
Auziol4g A4 s,

1) d4

G 49ntalE RAMSIE R, A 2447770014 ) 163,1387)8 AXEHA
CH Table 2).

A2 15.0~16.9cmoll A e W 4384471, HR 23cmo] oM i B
T 97,55970th. HZH(TL) 2 W4(N)2ke] BAAL N = 12,08 TL**'(r =0.735)2
HAEAcHFig. 7).

A% 60.0~99.9gol A 4= B 47,9107), AF 220.0gol 4t 4 97,559
it MF(TV)2H= N = 692.79 TH *%2 (r=0.767)2 BA|E| % CHFig, 8).

Table 2, Composition of egg numbers by total length and total weight

Total length Number of eggs N
(cm) Mean(Range)
15.0~16.9 43,844(24,477~65,734) 9
17.0~18.9 51,223(26,760~74,114) 14
19.0~20.9 80, 636(36, 280~153, 574) 14
21.0~22.9 91,762(64,286~163,138) 10
23.0~ 97, 559(74, 968 ~120,150) 2
Total weight Number of eggs N
(8) Mean(Range)
60.0~ 99.9 47,910(24,477~173, 401) 11
100.0~139.9 57,501(26,760~112,212) 20
140.0~179.9 95, 620(57,393~163,138) 10
180.0~219.9 87,506(64, 286 ~142,975) 6

220.0~ 97, 559(74, 968 ~120, 150) 2
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Fig. 7. Relationship between total length and number of eggs for
Sebasticus marmoratus.
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Fig. 8. Relationship between total weight and number of eggs for
Sebasticus marmoratus.
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2) A=jol4
Auzlol ¢ 24nje| g5 ZAbstela, HA 1,10670004 2c) 70,71871 4l

(Table 3).

A=A 13.0~14.9cnoll A AUjzloj 4= BF 5,2227], Al 21.0~24.6cmof A
Auhxtol 4 BF 43,6657hth. AR Mujztolfoe] BAE N = 2.4210° TL
536 (r = 0.904) 8 EAFCHFig. 9).

HEze AL HF 30.0~69.9 HedANE AUlolsEs B 7,377,
MZ 190.0~260.0g0l A MuU=tol4= BF 56,0417F 2. AF34 AU xlojg
ole] BALN=1.81TW "™ (r=0.940 )2 EAHACKFig. 10).

Table 3. Composition of larva numbers by total length and total weight

Total length Number of larvae N
(cm) Mean(Range)
13.0~14.9 5,222(1,106~9,338) 2
15.0~16.9 7,991(4,522~12,128) 4
17.0~18.9 15,853(10, 514 ~20, 312) 5
19.0~20.9 30, 381(23, 497 ~40,092) 5
21.0~24.6 43,665(28,193~70,718) 8
Total weight Number of larvae N
(g) Mean(Range)
30.0~ 69.9 7,377(1,106~12,128) 3
70.0~109.9 11,909(4, 522 ~20, 313) 7
11.0~149.9 23,493(16,181 ~28,943) 4
150.0~189.9 36,473(28,193~45, 578) 7
190.0~260.0 56, 041(39, 806 ~70,718) 3
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N = 2.42-10° TL53® -
50- (r=0.904)

NUMBER OF LARVAE
(Thousands)
&

12 16 ' 20 ' 24

TOTAL LENGTH((cm)

Fig. 9. Relationship between total length and number of larvae of
Sebasticus marmoratus.

N = 1.81 TW°G=0.940)

NUMBER OF LARVAE
(Thousands)

0 50 100 150 200 250 300
TOTAL WEIGHT(q)

Fig. 10. Relationship between total weight and number of larvae of
Sebasticus marmoratus.
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7. W49} Auato] 42 WM}

Eeot AUzt 4] WHE H47| IUURE olE3] 44€71=] 86mig
& ZAPslgcH(Table 4, Fig. 11).

ol 9ol 62, 79570 LTzt A sde] IR A A Ao 12
Holl 35939702 WA el o|F tiA] FI1s17] Alztste] 2¢o] 64,87071
L} dsdo] FsHEA A Ay T)

B4 1090] 18,8257, 3ol 21,641702 A UElG, 11964 29
7tx& 787 AF et

Auizlo] =& 1090]F F71317] A|3}sted 119of 19,2437), 19e)l 21,3457,
3"l 27,9147 BA UEeidta Fd 1HOT 3o HA FI Fo| o
weon, 4do= X3, Aatolg BE FF3] gAstgc}

Table 4, Composition of egg and larva numbers by wmonth of Seba-

stiscus marmoratus Mean(Range)
Month Immature eggs Mature eggs larvae N
(0.2~0. 45mm) (0.45~0. 8mm) {1.56~4.16mm)
Sep. 62,795 1,436 82 7
(38, 829~86, 652) (0~5,065) (0~414)
Oct. 56, 464 18, 825 2,856 16
(15,468 ~153,873) (0~99,513) (0~40,942)
Nov, 44,596 6, 307 19,243 16
(13,321 ~73,632) (0~28,040) (0~57,600)
Dec. 35,939 7,116 5,776 16
(9,746~120,150) (11~27,802) (19~26, 906)
Jan, 51,238 6, 565 21, 345 8
(17,522~111,914) (126~20,475)  (6,418~39,806)
Feb, 64, 870 8,130 10, 404 8
(34,798~163,138) (191 ~25, 649) (1,106~17,252)
Mar, 40,673 21,641 27,914 10
(10,336 ~115, 606) (84~53,003) (65~70,718)
Apr. 2,722 53 3, 288 5

(473~5,723) (0~262) (0~16,836)
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40+
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Fig. 11. Changes by month of the eggs and larvae numbers of Sebastiscus
marmoratus.
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#wlo|, Sebastiscus marmoratus ‘tA= AR TMojm Azjo]r} S A
AA Bolx, BEl, Sebastes inermis(Mio, 1960a: o]2} 71, 1992)3 ZL YAy
o2 Ao FebRst AN 1/4XE7A] Y= Ao, £ ¢ 2} P4 g
At&ol] H-gH FZRE 7MWt £37Y 4L e 1HLE oo, die FZAR
o] Fel& vepded, ol TR YA-ISRe LFHFFEY L 9
B Al &2, Sebastes vulpes(Sasaki and Igarashi, 1974), Efj*dojQl Cymatogaster
aggregata(Wiebe, 1968)3 oM & 4 Ui, Lol H|3tA 1/10~1/208 =2 uf
< e8Il 5, 1992a).

ejdoiQl WAte], Ditrema temmincki{©], 1989: Nakazono and Hiroshi, 1981)
€ x| =guojo] Ru|7|§ ZA|gh, #Yol B Ho] FE TFK 4PV Y
T ol E&F3tM Any] JYE dH, olx HHE YERATHKIL,
1958¢c).

duty o g utMo|Fel tiil, Merluccius hubbsi(, 1981), UEE, Mylio
crocephalus(o]&} X, 1987), Rl2l&, Chromis notatus(o], 1987)%} Xejnoj,
Agrammus agrammus(7, 1985), *BolF(olet #, 1989)et @E2t(ojet Z, 1992)F
o] ¢ - 49 GSIRE HE= A9 dxsh=t] isle, ol Yol miet X
ol& YUElo], £33 RKM(KIL, 1958a)o] 8~10¥, AMU FRWE(LYol
Bt wBERBISE A, 1975)2 10~12%, FIRR(BOI= #0O, 1992), FERER(3K
B¥N) 10~3dolt}t, U432 AMEMOKIL, 1959 =R, 1961) % WWOR(E
B 5. 1978), ZEERR(FRW)Y AL 11¥olA 49 o]x, FIIRBI #o,
1992), ZEMR(KSTR)S] S 12~6¥=2 BI=D gt

2 dFolM £ ZF¢ EER2 v, A2 AMEE, WLoK #
@R (TR A fAstden, Bz Z(1991)24= 530 IR X
Ll €32 11493 198 zo]§ EATL oMY ¢ - Y d54]7] 9 A9
3 zole L, EEEETY B3 2 7UdsteA], F2 FHAA zlolofA
71 =x] Wustx] o1 ()l o, 1992), 4HL ol o8] I A=}
E Aol B/l dadeld £38E st 22 E3 k(KL 1957
Mizue, 1968: Wyllie Echeverria, 1987).

DEEASE HUASEA 4 QUSRS 99 HBBALD, ol
H3t= Hal(o]e} 7, 1992), WAo|, Angulia japonica (Sugimoto et al.,



1976), 29|, plecdglossus altivelis(Ishida, 1979), 1183 2|%|, Rudarius
ercodes(°| 2t A4, 1984) SollM B3 EI1glo], PAAHE HHo] Bojsle= AL
A3} ggio] oM FFHE ZoR AlgHr)

ZA3A FolA 11~3¥71X 9] B3 dauols FHAY, IRy, o
BE719 GREMHREZ Jehta, o A4z, Xeiz], AMujxiejso] A LE}
U208 Hol ri3]ab&E(KIL, 1959: =R, 1961: Mlchael, 1992)%& & o
FAME Bl 4 qldch. KIL(1959)2 ol RHMEHMBHAER(1975)= =}
ojAt& & 3~43, ZR(1961)& 24l0] 13, 340} o] 3¥o|it 4l&o] Yot
thal RSty old, Kk 5(1978)2 13 412 & opd 41njg[F 10ul2]efA 13
~22% PO E 23 it&o] dojyrin Husta Qlch

HRZG ARt 27128 2 ¥H(1989)2 A 7]9 o] 0,76~
0.82mm(F < 0.79mm)o] 3, HEZFO 2loj= HAo] 1.62~1.68mm(FH 1.64mm)
2 H33t3 35, ALk 5(1978)2 Aol 3.5mmolA] 4, 2om7}x] 28 AIEFE A2
2 A&, AEAF Aolo HF HAPL 3.72~4,26mmo)n], EF 11~129 it
&2lojHel 1~29 At&zjol7l Acia Basia gt £ dFolA FHrjudRe
0.72~0.91mn( B 0.81mn)E LiEpiom, 53} z¥e] zo]aq 7| 1.56~1. 72mm
(B 1.62om) 2 712} 3H(1989)2] Atel |ASIAA, AuUzle|F 713 2 ZNE
< 29 260l 4.16mmZ AEEo] ALk 5(1978) 1, 29 At&=x|oly} Arle A
2t f-Abstadch

GBZE 2 ARt MBZGoA Aqerle REE 71AE Ao Ho} r}3
AE2EUE U 4 Aoy, 1092 1299 ZiApE GHE A3 Auzio] AMF
Zgold & 4 e ZAAH #2 A7 W AF(18cmsTL<19cm) o HE 7AAE AF4]
0] U2 JiAxtol 7t gl ol HES 12¥€e] BAASEX| 4o A,
ZATE MR 1295E &S B9 HE AAEY 28, G4 Azl
2] WHIHoME 1248 AFsl BT 74513 o], 1298 AFF 9~109
of B&3to] 11~12¢0f 13 Y 2~33 At&o] dojup= A, 12~14of &3}
of 2~3do] HAX 1~3¥ 41&3lH dF RS /A ES 4471A] AEFHE Zo] g
t ZRLeE AEEHH, 11457H 39718 2 A&71& 7R AL AAxjole ¢
3 51719 zfo] A tEAt&e] 7|13 ROoE Al HLL

Wyllie Echeverria(1987)= & 2}<(Sebastes )34%2] BAFI71E A} A3}
Zoll wlet xlo|7t QL& Egtolye}l AR FE Auz}o] At&7|7to] 9o o]
Chal Bsta glch olAE  ABAr|e] 1 AL HyLe] EFog d3A
A =2Y(Vooton, 1984)ollME =} FF 7|40l I A F7ef #o] Qrixn
Hasta glov}, ol FAFI|o] ¥ F+ AUo] FARUAE= oz 7

g5 ojof stATh

¢
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FhH, AIL(1959)2 WOl HMBHMBHARM(1975) = =lo] 1H&E 3~43,
=R(1961)& 2410] 13], 340 o] 3oy it&o] dojdrin Hasta gle
™, Mlchael(1992)= Sebastes flavidus®] Azx}o]7t 3}l 4t&d o 71X &
30~40%, George 2} Yoklavich(1984)+= 13| At&38l= S, melanopsol il 374,
KIL(1959)L #&uiolE 30~45¢U8 £AS A3, kEk 5(1978)2 13 il&E
opd 41ui2]F IOD}EIOM 13~22¢ 217 o2 23 it&o] dojhlirta E3sta gl
th ol ¥ RiE 2t Axtolfo] WH3H(Fig. 11)olA 11¥FH 3¥€7iA] §F
' ez *ﬂ‘—ﬂ"M-r——l TR FHE 5‘-°| Rz fAR 8L et

el Auzto] 4ol glof A KIL(1959)2 Wtae] M&o] AREHHPM G4
Z7tsted o sqtel M ESTL Hof (7Rt FUstocia Rausta oln, I
2 F#0(1992)E %ol Yaul Y(EIR)4(E)2t BRH(TL)2He E=7.693 10%TL
-7.785-10%(r=0.664)2] AN BAI A2, AL 5(1978)2 13 41& Aoje
1,100~93,900u}2]2] o] At&3tH HA 260mm B E71x]2] oA A7 4
2 zjoj47t F7Iicta Rasta oot £ dFoME d4et Nuxtolae HiR
3 A8E Yoy, ZalelM dF itEo] dojd oAE RHPALE A=
"k

el g2 ef ol FE MU K3 zlojrl BAE FEH F¥FFE UL U
ol Hof 23] FEEHEY HHFE tefjdo](Hoshias, 1977 Sasaki and Igarashi,
1974:  ®FH2A Bk, 19710 ot A, 1992)8 13 &Pl XKI
(1957, 1958a, 1959), Mio(1960b), ZI2} ¥H(1991)5o] ejdo s B asta glon,
Boehiert Yoklavich(1984): H3}4:9] Sebastes melanopsE iAo & FefAdz} ef
g FBste Aol e Aol o] §H &L J6x%olal ENIZHE o 70x9
tjxlol i x| (catabolic energy)?} #(hindgut)el2]3] ‘JARY(ovarian fluid)g]
F4ot &3 dojue WAAHY  Efdel:  FEsta gith Wyllie
Echeverria(1987)% & 2}57(Sebastes spp. )& 34F & EjdolE L &SI 3, A
(1977), 22} 7(1993)2 efdolg Bustaglch £ AFolids el Ex el
dojelx|e] TR slx] Rl oy Hals| FEEolof gRoe FHCL



V. 8 ¢

19929 7HRE 19939 797tA] AFE HARE ddolM oYW #o],
Sebastiscus marmoratusg T O S Adalawtdaly AAZ7] q Ay=zlole]
EAYE ZAY A= ohg3 Yok

L AA4 SESGSI ool ¢ IURE A5t Azstod 1140 o
T HIAAE Uehllon] o]Fs] 4¥e] 43 gasyrt. £R 2 sdol A4l
Al Ztsto] 98o]l HIXE Uebd¥ IA Zastgc)

2. TRE BEdo] dasd] X FolM wFEF o]FojALt £AYL Y
BOE o]FHI, AEHuizbA] Aol eyt

3. ANZTlol Qo] WY WAL 6~9%, H47] 9~129, ¥4 L 447
10~39, o} 3 7] 10~39, 3} P FAJE 12582 Ui, 23
1~69 437, 7~89 447, 9~114 947 W 2P, 1Y~34 HY Q F
SRR

4. QBRI Aol APRES BHF7) 5 osle Uy B=g Ho|
o, Muiztele] 1H&L 1194E 492lole] 1~43 Estgou, BEAIE J)
Ag zle] 7}t glgict,

5. AMulzlole H4 11067064 Hch 70,718712 UElgton, 114, 19, 3
"ol w4 Yetslcl

6. AMuzlol= HA 1.56mA o™ ) 4, 16mE AP, BF A IV
3.5om HFHr},
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ELE WU AL BY2= slupeilo] g3l o, oinjd k&, F
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EXPLLANATION OF ABBREVIATIONS

Ac ! Auditory vesicle

B : Blastodisc

Df : Degenerating follicle cells

Eb : Embryonic body

Em : Egg membrance

El : Eye lens

Fc @ Follicle cell

H : Hatched prelarva

Hg : Hindgut

Mt : Myotome

Nc : Notochord

Sc : Spermatocyte

Sd : Spermatid

Sg : Spermatogonia

St ! Seminiferoustubule

Sz : Spermatozoa

Y : Yolk
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Explanation of plate

Plate I
Fig.

—
.

Ovary of early growing stage. X100

(3]

Fig. Section of late growing oocyte. Note large yolk vesicles oocytes

and the chromatin nucleous stage, X100

Fig. 3. Section of mature oocyte, Note premature oocytes and
chromatin nucleous stage, X100

Fig. 4. Section of ovary in copulatory season, Note spermatozoa
located in interstitial cell around of ripe eggs. X400

Fig. 5. Section of fertilized eggs. Note mature and premature oocytes
and chromatin nucleous stage around of fertilized eggs. X100

Fig. 6. Hatched prelarva in ovarian cavity from fertilized eggs.
Note ture and premature oocytes and chromatin nucleous stage., X
50

Fig. 7. Section of degenerated ovary, Note degenerating follicle
and growing embryonic stage, X100

Fig. 8. Section of resting ovary, Note thick of ovarian wall. X100

Piate II

Fig. 1. Section of early growing testis. Testis composed of many
seminferous tubules, spermatogonia and spermatocystes. X100

Fig. 2. Section of late growing testis, Note the spermatocytes and
spermatids, X200

Fig. 3. Section of mature stage. Note spermatocytes, spermatid and
spermatozoa, X200

Fig. 4. Section of ripe stage. X200

Fig. 5. Section of spent stage. X200

Fig, 6. Section of resting testis. X200
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Plate III

Fig, 1. Section of fertilized eggs. Note the formation of blastodisc in

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

2.
3,
5.

N

animal pole. X200

Section of morula stage egg. X200

4, Section of early embronic deveopment, X200

Section of egg in late embronic deveopment, X200

Section of embryo before hatching in ovarian cavity. X200
Hached prelarva in the ovarian cavity, X200

Section of larvae before extrusion. X50
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