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The primordial germ cells of the oblong rockfish, Sebastes oblongus were buried under fibrous mesenchymal tissues
between gut and mesonephric duct of pre-larva with 4.0 mm total length (TL) at 1 day after the parturition. In the juve-
nile of 22.0 mm TL at 71 days after the parturition, the gonad composed of a large number of gonial cell and formed
of cavity along the lateral side of the gonad, differentiated to the ovary. At this time, the gonad formed seminiferous
tubules by somatic cells, was differentiated to the testis. The smallest oblong rockfish that possessed primary oocytes was
about 42.1 mm TL at 141 days. Spermatogonia remained quiescent until most fish were over 42.1 mm TL at 141 days.
The oblong rockfish the differentiated directly into male or female without an intermediate female phase at the early
indifferentiated stage. Therefore, the oblong rockfish belongs to the differentiated type of gonochoristic teleosts.
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Table 1. Growth on the oblong rockfish, Sebastes oblongus during
the experimental period

Days after parturition Total length (mm)  Body weight (g)’
1 4.0+ 0.07 -
5 8.0+ 0.05 -
10 9.3+0.09 -
15 10.1+0.12 -
20 11.3£0.16 -
25 12.0+£0.13 -
30 12.5+0.12 -
40 142 +£0.25 -
50 162+0.19 0.03 £0.02
60 19.7 +0.21 0.72+0.10
71 22.0+ 0.31 0.75+0.15
80 21.2+0,18 0.79 £0.12
114 23.6+0.35 1.92+£0.75
141 42.1+1.52 6.13+1.01
175 532 +1.11 8.82+1.52
196 63.8+0.98 1031 +£2.35
*Mean + S.D.

—No measure.

Fig. 1. Sagittal section of sexually indifferent gonad of oblong rock-
fish, Sebastes oblongus. A: Pre-fry, 1 day after parturition (T.L. 4.0
mm), B: The fry, 5 days after parturition (T.L. 8.0 mm). C: The fry,
15 days after parturition (T.L. 10.1 mm), D: The fry, 20 days after
parturition (T.L. 11.3 mm), E: The fry, 40 days after parturition (T.L.
14.2 mm), F: The fry, 60 days after parturition (T.L. 19.7 mm), G:
gut, Ge: gonial cells, Hg: hindgut, Md: mesonephric duct, Pg:
pregut, Pge: primordial germ cells, Pgo: primitive gonad.
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Fig. 2. Sagittal Section of early ovary and testis of oblong rockfish,
Sebastes oblongus. A-C: Early ovary. A: Juvenile, 71 days after par-
turition (T.L. 22.0 mm), B: Juvenile, 141 days after parturition (T.L. 42.1
mm), C: Juvenile, 196 days after parturition (T.L. 63.8 mm), D-F:
Early testis. D: Juvenile, 71 days after parturition (T.L. 22.0 mm),
E: Juvenile, 141 days after parturition (T.L. 42.1 mm), F: Juvenile,
196 days after parturition (T.L. 63.8 mm), Gc: gonial cells, Oc: oocyte;
Oca, ovarian cavity, Ol: ovarian lamellae, Sc: spermatocyte, Sg: sper-
matogonia, St: seminiferous tubules.
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Table 2. Distribution of female and male according to total length
in 196 days after parturition

Total length (mm) Female Male
47.1~50.0 6 3
50.1 ~53.0 8 3
53.1 ~56.0 9 4
56.1~59.0 5 3
59.1 ~62.0 5 4

Oncorhychus ketaS /322 A73t 8] Yamamoto (1969)
= A4 g, 2AEA, AR AEd 9 sl vlAle
AAEHEE ¥ T T GHA AFEE Hol AAEA
Aok AEst I 271844 A B AN AES
B Adupd oz Mxe] A7), AR o) vlg 18|3 ¢
Aol 7)238FIL QUK (Satoh, 1974). £ AFNE PAYe],
Ditrema temmincki (Lee and Lee, 1996)2} nIZ7IR|Z A48
AAE= AL deold, T AT E Kt S| 1 5
et S 71X, G T2 AM = TR 2;
ol ol AldAAM L AERL 73 TAtde] dAAS
Yepdict. k8, 28 Bkl I E.), Sebastes schlegeli
(Lee et al., 1996)°NA = E4F & 2 o) Al AABA A7} 2k}
SAoloN LR} A7 19h AR AT S & 5 ASInt

Al AR A7 A=, AldAAAAEE el 249 1
Al A#|E] YT TF 1A Foll AR e A
4% o]%53] Yrk(Devlin and Nagahama, 2002). A QA4 A|
I BAol(Lee and Lee, 1996)9F Z3] B2k (Lee et al., 1996)
Al o] REZ WA FF (A olA] FE10H, o]
T U AF5aAE ofFeAE ALBAAE o]l T
A T3 doldtis A& o & St

A4 Fohe AEolFolA ofe] FeEE dold = QlojAd,
A2 A7) BlR dEEiA S HFH R WA AR

© APolARE FAll 715H o AHAE THRE A
A ARgsAlel ol2= tekst oS Helt}, &, of {9 AR
gL A-golA g 2 FAFOE IA et 28l
ARGl AHS 7] Adust Aol APdDAL] firel wet
Eolg v nj 23t © 2 Va1 QITH(Yamamoto, 1969). =71 A
B3} dpgol S glo] Hash VAR BEEHE PEEe
Ao (Robertson, 1953). ol#el| &3H= Brevoortia patronus
(Combs, 1969), F-A| 750} (Takashima et al., 1980), & 7}A1L
7](Shimizu and Takahashi, 1980), ¥ *l(Lec and Lee, 1990) &
20, Plecoglossus altivelis (Bang et al., 2000) 5olA] & 4
ek, g v Aol A Yo, Cyprinus carpio
(Davies and Takashima, 1980), A1l &31= Barbus tetrazoa
tetrazoa (Takahashi and Shimizu, 1983), Tilapia zilli (Yoshikawa
and Oguri, 1978) SolA & & It} 3P EER) A9 271 A
23} DAl AMIDAE AXA] S dAe) he E3E
= 28 ARolAlel] 3t AE FJIE S Sl

2



50 8E, 3

R HH3EE) A4S A4 ulid} Adeeld /pAEage]
AT A4 FAF] o] 7B 26 g A e L
o] Fei4 715d 54 7RA "ok 2 g WY
oJ(Lee and Lee, 1996)2] <= AdnlE 1.65 @ 124 470l =%
A Yeht B A e} nisedt oS H3ict. 3Rt Chang
et al. (1995)8 B A4t Mol et Adojel o 4
B]Z | : 1.09%A4 Barsl] E4EE 19699 niAdolZ ZAKSE
B AT Ang) o2 & F U, AshA B, ¢
AA QQle]| 2§t Ao| Waler 4= 9lovu® A ]l ¢
I AlEAQ A7t Sasojoivka Algdt

A

3, Bt AS A BY 4 Qe Ao Q9
Al AR Folo] A A = A $AS Wk F Y], o)
o ¢kx AAE|RolE TEE £ HEAV] W M7
AR5 o]FoRE 24 F 7199 10~208 A A &
50~60d0] Agsirta BT

2 %

AEE Sebastes oblonguse T ¥4 FF R AT
of sl WAdo) et ke el BAREE SR dEA 3
t}. o]59 A& FEANY SFEAR] ATE st 2
oAl A4 zA0) 7ExABRA ARkl disl WA ZAL

ANQBAAEE 24 F 29, 2 3.0 mm AN Rt
ZA Alole] e 1kEAel B ApEsigich 24 F 712
o] Fojoll, AAlz9] F F9lo] (cavity)ye B3t o
o) AARAER TAR AAAE daR wEdt) o] A
o ANESC] FPARE PYske At 4 Palao
27] GRAEE 7 239 FPBeLe 24 F 14194
Aol Zol N Lk, ALAE 2] o) Al7le] BRIk
2 AR 7] ARE Bl IS AN g v
o} Aoz v PeEGh 015 B2 RakBel Agollel 45

)2
)
23
e
=
=
=]
o
[l
[
&
>
2
2
3
1o
2
£ g
2
L -
o, o
s O‘_N
C o2,
i
r)*
2
ek
A

Bang, L C., S. Y. Park, Y. A. Lee, C. H. Lee, S. Y. Kim and K.
K. Kim, 2000. Early Gonadogenesis and sex differentiation in
sweet fish, Plecoglossus altivelis. J. Aquaculture, 13(3), 215—

ofN
o
o
a
)
&
o
2
o,

222.

Byun, S. G, B. H. Kim, S. J. Han and Y. B. Moon, 1997. Birth
and larvae culture of oblong rockfish, Sebastes oblongus. Bull.
Nat’l. Fish. Res. Dev. Institute, 53, 81-88.

Byun, S. G, C. S. Go and Y. B. Moon, 1995. Egg development
and morphology of larvae of the oblong rockfish, Sebastes
oblongus. Bull. Nat’l. Fish. Res. Dev. Agency, 50, 31-39.

Chang, Y. J., H. K. Lim and S. G Byun, 1995. Gonadal matura-
tion and reproductive cycle in oblong rockfish, Sebastes
oblongus. J. Aquaculture, 8(1), 31-46.

Chyung, M. K., 1977. The fishes of Korea. Ilji-sa Publishing Co.,
Seoul, 501 pp.

Combs, R. B., 1969. Embryogenesis, histology and organology of
the ovary of Brevoortia patronus. Gulf Res. Reprt., 2(4), 333~
436.

Davies, P. R. and F. Takashima. 1980. Sex differentiation in com-
mon carp, Cyprinus carpio. J. Tokyo Univ. Fish., 66(2), 191—
199.

Devlin, R. H. and Y. Nagahama, 2002. Sex determination and sex
differentiation in fish: an overview of genetic, physiological,
and environmental influences. Aquaculture, 208, 191-364.

Lee, J. S. and Y. D. Lee, 1996. Early gonadogenesis and sex dif-
ferentiation in the viviparous teleost, Ditrema temmincki. .
Kor. Fish. Soc., 29(1), 35-43.

Lee, Y. D., S. Rho, Y. J. Chang, H. J. Back and C. M. An, 1996.
Sex differentiation of the rockfish, Sebastes schlegeli. J. Kor.
Fish. Soc., 29(1), 44-50.

Lee, Y. D. and T. Y. Lee, 1990. Sex differentiation and develop-
ment of the gonad in the flounder, Paralichthys olivaceus.
Bull. Mar. Res. Inst. Cheju Nat'l. Univ., 14, 61-86.

Robertson, J. G, 1953. Sex differentiation in the Percific salmon,
Oncorhynchus keta. Can. J. Zool., 31, 73-79.

Satoh, N., 1974. An ultrastructural study of sex differentiation in
the teleost Oryzias latipes. J. Embryol. Exp. Morph., 32, 195-
215.

Shimizu, M. and H. Takahashi, 1980. Process of the sex differ-
entiation of the gonad and gonoduct of the three-spined stick-
leback, Gusterosteus aculeatus L. Bull. Fac. Fish. Hokkaido
Univ., 31(1), 137-148. (in Japanese)

Takahashi, H. and M. Shimizu, 1983. Juvenile intersexuality in a
cyprinid fish, the sumatra barb, Barbus tetrazoa tetrazoa. Bull.
Fax. Fish. Hokkaido Univ., 34(2), 69-78.

Takashima, F., R. Patino and M. Nomura, 1980. Histological stud-
ies on the sex differentiation in rainbow trout. Bull. Jap. Soc.
Sci. Fish., 46(11), 1317-1322.

Yamamoto, T., 1969. Sex differentiation. In Fish Physiology. Aca-
demic press, New York, pp. 117-158.

Yoshikawa, H. and M. Oguri, 1978. Sex differentiation in a
Cichlid, Tilapia zilli. Bull. Jap. Soc. Sci. Fish., 44(4), 313-318.

LA . 20060 102 21Y
FAE Sa 2006d 11E 16Y



