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Gametogenesis and Reproductive Cycle of the Murex Shell
(Ocenebra japonica) (Neogastropoda: Muricidae)

Ju Ha LEE
School of Life Science, Jeonju University, Jeonju 560-759, Korea

Gonadal development, gametogenesis, reproductive cycle, gonad index, and flesh weight rate of the murex
shell (Ocenebra japonica) collected from the rocky intertidal zone of Buan-gun, Jeollabuk-do, Korea were
investigated by means of histological method from January to December 2002. O. japonica had separate
sexes, and was oviparous. The gonad was widely situated on the surface of the digestive gland located
in the rear of the spiral flesh part in the shell. The male penis was located near the two tentacles. The
ovary was composed of a number of oogenic follicles, and the testis was composed of several spermatogenic
tubules. The size of ripe ococyte was approximately 140 #m in diameter. The gonad index (GI) began to
increase in March (33.24+£2.33) and reached the maximum in June (47.77£1.90). Thereafter, the values
decreased from July (45.12+3.60) to October (19.32+2.91). The flesh weight rate (FWR) began to increase
in January (25.93£1.32) and reached the maxium in May (31.78+1.09). Thereafter, the values decreased
from June (31.50+0.66) to October (24.09+1.60). The reproductive cycle could be classified into five successive
stages: early active (October to April), late active (January to June), ripe (May to September), spawning
(July to September) and recovery (September to February). The reproductive cycle was closely related
to the seawater temperature.

Key words: Ocenebra japonica, Gonadal development, Reproductive cycle, Gonad index, Flesh weight rate

M = 19992), 47 BT FALE, AT 2 GdEA)
(Chung et al, 2002) 5o AL}, ol7B IS A2 i1e F3

W42l (Reishia clavigera)ye W81 Al el &2 (endocrine 4 gy AT B Rius ok
disruptor compound) & S FFZ=ZE o7 Y2 E = TBT (tri- B ATE AAREe) AAF7]e} A 7)E Golr
butyltin)Z 213+ imposex @ AHS LFERN 7] wF-ol], 3]k st AL A EF YA, PALXe L S5 F
o] AxFoRE A#x O™, Shiomi et al. (1982)2 th-d Ml T EATH FHeR ARG,

F=H 1S (Reishia bronni)®) 2 %3 573 dA=

A3FA (hypobranchial gland)ollA] BHl =& 34 22 e ® YW
methyl mercaptani} dimethyl disulfide2}iL #1381 u} gt} =3 B AT A3 Age 20029 1958 12970A] A

B irety 7B LS (Ocenebra japonica)e ET-&5-730) & ek ti@dee] 23h (35°41'19"N, 126°32'1"E)H}-9] ol A
(Neverita didyma), 58] e} TlEo] 2] Ao} npR]gte) AZstack 2+ 14.1-45.8 mmel £38ts & 3257 A)7) B
G7he AESEBEA HAIE Yoyle AN ERE 2 g ATE At AU AfE ARe AR dP4d=
Z 1al (Tanaka, 1949; Kon et al., 1966), =7tthe] vl kgt $-, Vemier caliperS ©]-8-8te] 2431, Z1E-& 0.1 mm7}
2zt wlo) MA)E, oa] Ughe] WEa] ok 23 m guo) A SHIALH, BAAE (A&D Co, Japan)yE ©] 83t &
Xsta AgH (Kwon et al., 1993). FTEHE AT T WG 2 RE FHENE BYstd H5F5F
wagiglo] MAMEFH AT B3 ATZA], JEA T (Flesh weight, FW)3} Z}-5-3F (Shell weight, SW)2- 0.01 g7} 4]

Ho
rn‘.
L

=hs
Ay
m, ol

52 (Purpura clavigera)®) 1R, A B 4429 AR “f‘fﬂﬁﬂt- B *ﬂj F e AN (52))
5 . #gs ok i e
2 W3} (Kon et al,, 1966), T3 EILF (Rapana venosa)S Tr—ri%; stttk S5%H] (Flesh weight rate, FWR) 5
3 NeN ol &l S
A% AR del A Lol B MEHY A7 Chung T 2T A skl TR
and Kim, 1997), tl=2le] AAATH A9 Y2FE7] (Lee, - FW (g)
FWR (%)= ©Fsw (g 100
*Corresponding author: juhalee@jj.ac.kr A A g AalEy] " oalgy)e] wWE A A

385



386 o]

(Gonad index, GI)9] €% FIHIE dolr 7] 93, o5
3 22 48 o] 839t (Yamamoto and Yamakawa, 1985).

WAzl 77
CEEREDERE

GlI= x100

A2 a0 whgo] g A A WstE BEsty] st
Aol ot 3| Wiy dRE A FH 8 Bouin’s solutiond|
24X 7F 143 o 2447 T A F, alcohol Y&
E8le] @4A)7) 4L, paraffin Lol 4L Aok T 24
2 rotary microtome (Leica Instruments, Germany) 2.2 4-6 #m
o FAZ A5HAL WE, slide glassHoll F-2A| 0,
A82. Bohmer’s hematoxylin®} 1%2] alcoholic eosin®.Z ©]=
Wgk & gstEv| P o g HAALh AL dEdA
1 ZHNE (Frequency, F)E dubE o2 ALSH= ohg

_{

2 A4z wgEAd AAE

F (%)= = i‘" 7H i’“'}l: x100

ANAA L] 482 NFRDI (2002)9] A2 E AM&3H4Tt

2 I
MA 0| 9IRS TE
AERF & Aol AZA, UL W2 | Y 52
Faryel 9AXshE 13 Belol wastel Yo,
2 RO7A WA BIAT 4% A9 geae
sloll o il HEHAW, H&EA B U

X

Hr o
o
2
R
i)
()
aly
)
o
o
of
&
[¢]
0,
ph.}
lo
Ho
=
=
¥
A
lo
2
ol

[e]
& IA138 49 2 (oogenic follicle) 02 FAE o]
B3l 497k AR A Fae] dAFE AL
FEole, GUAEE] &9 Holx BEFAHEHNOH,
o5& T AY gl , AL 15-17 #m°] ™, 10 #m
uele) Za 3% 3 974 9 AS AR AX
A2 o)) vlste] vl vk} Adoll= eosinoll A31HAl
A e AP Ee} 5A50] g UelgTh A5 w24
gk A7 3540 um2] 27] GRAEELS B FAst
ol yol Ratgn), A Z Aol o} AR Gatage] &3
B 4 glon, w243 9y 27) duAFe] 4xd
= @Ryl A= YU (Fig. 1A).
e wan o], dagA
HAck 1928 689714 AR NAE
80 um=E A3 GEAFEEo] YL &
A WA FE Fs) M) mofow
v o] ¥ & 3k shrtel 2 o)l F AL, Auele 3et 54

120-130 pm)E 2 715 :
743 gRolAIR, 3404 HPMLET AL A9 o)
& S ERith S4e dR A 8732 140 m IR
(Fig. 1C, 1D).

WA ol FRso] UY S4eEL TARE of)

o WAo) age
A, e 58, §Hn
9

ol AL A EE0]
7158 oAl B 551, 34 AEA
#3l4ch (Fig. 1F).

Aol UM HAHE MY

WA} vVt A 2, 4] AEE G U Y ety
o F9 23 TAFEZHSE FARHNeH, AAE A
# (spermatogenic tubule)> FFoll A IFHEAA-S gkl
I Asick 1095E o) 49714 AFE RA S A

2

ARG BN =, FYAEEC] &3t #LE5
A0, eosindl] ZEHA GAE = TAMA HHAE
AET FHaA Velgth A7 §um WLl FYA
T o]H, hematoxylinell F&}A A== 6pum A=
T EREe & 98 /A3 YAk Al#e] 7l
W2 A FEFAe ddo] gt ARANIER A
F AATh (Fig. 2A).

192 62974 AR AAE Folle ALt 4 vl
2 Ao AP F] voA BE
2 AAsle HRAEE =Y, IR HJEAEE AR
nlX 3 AAEZ HQotk AT FMIL] AL zhzt
S5pm, 3 pm Welolw, @A = F3e ggde] A4S
E 5 ot A#Ee] Yol AL E, ARAZ 2 HMEE
o] ZlE-& veliglth (Fig. 2B).

SYRE 92712 S Faef AP A
ME, BT QD AAZE k7 ZA6LA T HE) S ap3)
HAAERE TEEACE S8 A2 T B2
€2 JehEA Ael H2g Fata Qe

d

2]

) rr to o
w0 4o AL O o oox 12
wt Jzoogt fo o kI 1o mi

olN

1>

ol

)

o

rlo

=
MR b o
tlo M ot

=]
B
=2

It
ox
o

-
rr
o I
.

o2 o
3
n

i)

o HYR vEEs g, Ao 9F A B
H 2 ghobAt (Fig. 2C, D).



CEEEEERER EL PR RS 387

Fig 1. Photomicrographs of the gonadal phases of the murex shell (Ocenebra japonica). Female. A, transverse section of
the oogenic follicles in the early active stage in February. B, section of the follicles in the late active stage in April. C,
section of the follicle in the ripe stage in June. D, section of the follicle in the same stage as above in July. A great
number of yolk granules were evenly distributed in the cytoplasm of the ripe oocyte. E, section of the follicle in the spawning
stage in August. F, section of the follicle in the recovery stage in November. Eosinophilic granular cells, mesenchymal
tissues, oogonia, and early growing oocytes appeared in newly formed oogenic follicles. Scale bars=40 #m (A, B, D, F)

and 80 #m (C, E).
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Fig 2. Photomicrographs of the gonadal phases of the murex shell (Ocenebra japonica). Male. A, transverse section of
the spermatogenic tubules in the early active stage in January. B, section of the tubules in the late active stage in March.
C, section of the tubules in the ripe stage in May. A great number of spermatozoa occupied the majority of the tubular
lumen. Note the various stage of the cells under spermatogenesis. D, section of the tubules in the same stage as above
in June. E, section of the tubules in the spawning stage in September. F, section of the tubules in the recovery stage in
December. Eosinophilic granular cells, mesenchymal tissues, and spermatogonia appeared in newly formed spermatogenic
tubules. Scale bars=20 um (A, F), 40 um (B, D, E) and 80 zm (C).
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Fig. 3. Frequency distribution of gonadal phases of the murex
shell (Ocenebra japonica) from January to December 2002.
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