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Jae-Min BAEK, *Chang-Hee HAN*, Dae-Jung Kiv**
Chul-Won PARK*** and Katsumi Aida****

Namhae Station, National Fisheries Research and Development Institute, Yosu 550-749, Korea
*Department of Biology, Dongeui University, Pusan 614-714, Korea
*¥Taean Hatchery, National Fisheries Research and Development Institute, Taean, Chungnam, 357-040, Korea
***Marine Bio-technology Research Group, Korea Ocean Research and Development Institute, Seoul 425-600, Korea
***¥Laboratory of Fish Physiology, Depatment of Fisheries, Faculty of Agriculture, The University of Tokyo, Tokyo 113, Japan

To clarify the annual reproductive cycle in a rockfish, Sebastes schlegeli monthly changes in gonadosomatic index (GSI),
hepatosomatic index (HSI) and histological feature of gonads and plasma levels of sex steroid hormones (estradiol-178, 17a, 205-
dihydroxy-4-pregnen-3-one, testosterone and 11-ketotestosterone) were investigated. The annual reproductive cycle in females could
be divided into 5 periods as follows: 1) recovery period (June to September): serum level of estradiol-17f increased gradually; 2)
vitellogenesis period (Septemer to February): vitellogenic oocytes were observed, GSI sustained high value, and serum level of
estradiol-175 increased; 3) gestation period (February-April): developing larva showed in the ovary, and serum levels of 17a, 204-
dihydroxy-4-pregnen-3-one and testosterone increased; 4) partrition period (April to May): larva were delivered, and value of GSI
and serum levels of hormones decreased rapidly; 5) resting period (May to June): value of GSI and serum levels of estradiol-178
and testosterone remained low. The annual reproductive cycle in males could be divided into 6 periods; 1) early maturation period
(April to June): value of GSI and serum levels of hormones incresed gradually, cyst of spermatogonia incresed in number, and a
small number of cyst of spermatocyte was observed; 2) mid-maturation perid (June to September); value of GSI and serum levels
of hormones increased, and germ cells in many cysts were undergoing active spermatogenesis; 3) late maturation period (September
to November): value of GSI and serum levels of hormones remained high and spermatozoa were released into the lumina of the
seminal lobules; 3) spermatozoa dischaging period (Nobember to December): the lumina of the seminal lobules were enlarged and
filled with mature spermatozoa; 4) degeneration period (December to Februauy); value of GSI decresed and cyst of spermatocyte
were decresed in number; 5) resting period (December to April): no histological changes of testes were observed, and value of GSI
and serum levels of hormones remained low. In November, the lumina of the seminal lobules were filled with mature spermatozoa
and sperm masses were present in the ovarian cavity. Thus, copulation in this species occurred in November and December.
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Fig. 1. Annual changes of water temperature and daylength in
the sampling place (Dolsan island, Yosu province) of
rockfish, Sebastes schlegeli.
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Fig. 2. Annual changes of gonadosomatic index (GSI) and
hepatosomatic index (HSI) in female of rockfish, Se-
bastes schlegeli. Vaies represent the mean x SE.
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Fig. 3. Histological changes of ovary in female Sebastes schle-
geli (Scale bars=200 im).
1) Section of ovar(y in the recovery period. Oocytes
P

in perinucleolus (PNO) and previtellogenic stages
(PVO) observed from July. 2) Section of ovary in
early vitellogenic period. Oocytes in primary vitello-
genic stage (PVG) were observed from September.
3) Section of ovary in late vitellogenic period. Most
of oocytes were in secondary vitellogenic stage
(SVG) in November. 4) Section of ovary of fertile
female in December. photograph shows mass of spe-
mmatozoa (SPM) located in the ovarian cavith. 5)
Section of mature ovary. Most of oocytes were in
mature stage (December). 6) Section of ovary after
parturition. Ovarian cavity (OC) and degenerated
oocyte (DO) were obserbed in May.
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Fig. 4. Section of ovary of female Sebastes schlegeli in Dece-
mber (Scale bars=100 ym).

1) Some of spermatozoa showing in ovarian cavity,
2) Enlarged photograph of spermatozoa in ovary.

Oc, Oocyte; Sz, spermatozoa
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Fig. 5. Monthly changes of level of sex steroid hormones in
plasma of female Sebastes schlegeli. Values represent
the mean + SE.
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Fig. 6. Monthly changes of gonadosomatic index (GSI) and
hepatosomatic index (HSI) in male of rockfish, Sebas-
tes schlegeli. Values represent the mean + SE.



Fig. 7. Histological changes of testis in male Sebastes schile-
%eli. (Scale bars=100 ym).
) Section of testis in April. Spermatogonia (SG)
were dispersed along the lobule wall. 2) Section of
testis in June. A number of cysts of spematogonia
(SG) were observed in seminal lobules and so me
of spermatocyte cysts had appeared. 3) Section of te-
stis in August. Testicular cells of every stage in sper-
matogenesis were observed: primary spermatocyte
(PSC), secondary spermatocyte (SSC), spermatide
(ST) and spermatozoa (SZ). 4) Section of testis in
October. A number of spermatozoa (SZ) preserved
in lumen of seminal lobules. 5) Section of testis in
November. Lobular lumina were filled with free spe-
rmatozoa (SZ). 6) Section of degenerating testis in
February.
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Fig. 8. Monthly changes of level of sex steroid hormones in
plasma of male Sebastes schlegeli, Values represent the
mean t SE.



436 WA - - 4

Copulation - 08

" 0.6

704

—O0— GSIs of Female (%)

- 0.2

- 0.0

' DecI Jan " Feb i MarlApr ' M_ayl.lun ]Jnl IAugI

VAV OAWLA
w |

R

"Jul "Aug'Scp  Oct Nov
1991

Femalel RC /

Male | MS

vG P

LS Sb D ES

P : Parturition period
R : Resting period

RC : Recovery period

VG : Vitcllogenesis period
G : Gestation period ES : Early spermatogenesis period

MS : Mid-spermatogencsis period LS : Late spermatogenesis period
SD : Spermatozoa discharging period D : Degencration period

Fig. 9. Reproductive cycles of female and male Sebastes schle-
geli.
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tion) (62~89), 4%3% 7| (late maturation) (92~109), 715
A A27] (functional maturation) (119), FA7) {resting) (12
L~19)2 Jrdch B2 A4 2H9 A Hst & &
Agge wWatel §ABIGL, GSIY WIAE FAEIY FARY A
A 2712 Takahashi et al. (1991)9 TEo] Wgoy F49
83 Waks} steroid 2R WE o AAIF7Y 7
& g4 gEzA Zago @S FA4719 A7 3
e 5 7138 BATFNNE 3GAE TR GSIF A&
ZastdA oo zAYole HEdn ¢ AAL A
A Ae EFE] FoldeH, o)go] A2 HI F+F
7he 7123 GSIZF AAReR Wyt e ¥dEo A9
F545907 Ay oz Yo AxE Hi, FAE FA
2 U¥RE, 2% A 83 steroid hormoneE Y FE©) 453t
A AAHE ¥YES FAE A7E AAYY VR FE
a4

2 A% A3 Fig 3% Fig. 59 Jebd 39 93 GS
3t} steroid hormoneE ¢ W3t ¥ 2383 W ojstd
2] 11-ketotestosterone 1085 1194 718 52 %S &
uHE testosteroned 98 S A Y ANHoE W FF
Ha B Zo gloJM 239 AP B93E F hormone
durzel GAlo]F9} ulA A2 11-ketotestosterone &2 U H
Atk 2HI 1199 S&3ehe] AAE) AT WA 2
AT 2F ¥ele FAFU AD xS0 A 24€ HH
o] A7le] AFE A daWAd FAHY BE Tl
220 IuA/E 1197 122 Atoldl gojvx Uz &
Ak

Takahashi et al. (1991)& gAEgo digh P19 AL ¥
39} ol & ZAPIA 118 ARG Aol EudtA dojuin
AAT W B ¢ ALE AR ojf Zu|FTR &R,
Mizue (1959b)€ £ (8. inermis)l A 1093 1194l B4 3

U
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Aol 74 &t 129 Zuldte Aoz Budgtl olwd)
Shiokawa (1962)= 7H¥8 (S. pachycephalus pachycephalus)®)
2783 g@d o3 A& gl 999 AFdo 1199 7H3
gttt Ao H, Tateishi (1958) To] 114€ X9 Tvldhe=
HAo2 3% Ouchi et al. (1978)2 EE2 (8. thompsoni)
of & F4e 23F wstelA 1089 713 €4¢ JEZ 11
2o mu7t dojddn o o) WELZ Hol BFe W
ul A7l AS7A B8 T2 AY FAMEE & F AR

£ 32 1195 124 Atold muato 297 +3 50 44
7 £451 QoA A g dArite] 24E AFAE ¢
At 28y gxE28e 1199 2uldte 3Y~499 4431
g2 ¥ndtn 1o (Shiokawa, 1962; Tateishi et al, 1958; Ta-
kahashi et al, 1991), B8 (8. inermis)& 1289 2ujdto] 19~2
4ol Zojg AT B ok (Mizue, 1959a, 1959b).
netA 4718 759 v RE 2oA7)e BT H%d A7)
dolupit 24717t 2 A Jehte AL oA 7]zke] Fo
o2t thd AbelstA eI e ¥ 4 U

SebastesfB-2 E2tA7] Bl 13] £48te £ €447 ¥
S A EAtae 29 A FAdeg ve £ el 13 &
At o028 23 (Mizueb 1959, Mio 1960), /13 (Mizue
1959; Shiokawa and Tsukahara 1961, Shiokawa 1962b), %]
2e (Ogata et al, 1987), 182 GAE2 (Takemura et al, 19
87) §ol BuHx gon oy Fide Foze HUA
(Mizue, 1959) 3 £ o) (Mizue, 1959; Mio, 1960; Shiokawa, 1962
a; Takano et al, 1991) ¥°] 2usx ok £ 9 A2io
wat A Ao oY Fd AAY da o gle o
BA XY wadAy xojRA Al BT H|<d £FEou
Az dadee G844 $U dRATE A8 FAHA @
Hoz Mol A7 59 13 AEsle FYE ZATAHY
A #IE 4 AUtk

¢E o me

2 o

B A8 =98 (Sebastes schiegel)® B A7 A4
F7lo]l W& sex steroid hormoneE4 AEZH<Q W3l 937
913ke] GSI¢ HSI®] F W& A4 22 8HQ A7 Wate)
sex steroid hormone (estradiol-178, 17e, 208-dihydroxy-4-preg-

& Az

nen-3-one, testosterone, 123 11-ketotestosterone)®] & +&
9] A WEE ZAEE

dAe A FIe 42 Zo] sPAZ FEYE £ AAT: D
3B (62~98): BF estradiol-1788] 50 A F7) 34
t: 2) 4EEA7 (98~29): dEAEY ¢ FA o BFHY,
GSI &2 8% estradiol-178 £&°l 718t 3) €417] ¥~
449): dade] TAFQ ozt #aEH, 29dA 1Y o2y
8% 17q, 20p-dihydroxy-4-pregnen-3-one®} testosterone] F& 2]
S/t 4 471 (4~59): GSI gl §43 FAsuA
ghde 259 F4td E3o) 24t 5) FAI (5€~7
9): GSI# T 8F steroid hormone?] FFo] WY& #FE FA3

ad

FR9 AAAFY) e 6DAR e & AU D AEE 27
(49~69): GSI9 @& ¥ZF steroid hormoned] &0l A
o2 Zustgen, AT Ego] 71 Fkstn d¥y A
RAZY ¥IYELE FEHAG; 2 ARYAY F71 (6€~99):
GSI9] ## % steroid hormoned FF¢) 7M1 T ¥
e AAAT S0 GstA AAFAEEL 32 Uk 3) BAE
271 £7] (98~119): GSI$% steroid hormoned] FF¢] &
#g AT gen, AAEC] AT WALE YEHAL
4) AA &7 (112~129): AR Wil &35 x of YH
e 448 AAER 7153 Al 5) H3 (12€~29);
GSI9 ol 4z ZagHA FRMEY EdsT AXAE A
gk 6) FA7) Q¥~49): ALz Wi Ho|x &}o
o}, GSI% steroid hormoned FFo] ¥ & FAFHA.

119 A2E9 FAR WA 458 AAER 754 Y2
Gage AR E] BFHE Ao Hol o)F 9 ujAsE
1Y RYANeBR & 5 o

d o
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