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[.4 &
AR AR5 Conus  lischkeanus)S F2 ofdd] Aol MAslar Q= HEF=
A, AlE=EE(Neogastropoda) 2] A5 ¥H Codinae)oll 8Py Q1% BjQF AE i
AAe] A%, Az, =& 7t 98 = wigel] 423K Coomans and Moolenbeek,
1982; Perron, 1986; Rockel et al, 1995). HA}aleH{ Aol = Aol4-4S B A
218K (Von Cosel and Kohn, 2013). =rjol] A2jsh= Al A YA LS 5 HAAalSH
652 MAIAFA R AAW(IUCN: International Union for Conservation of Nature)ol|A] #]
g3 Jr5-=(Data Deficient) &= 7% o] gl 1 et 54 ol thek A7}
- F-=53E Aol th( o), 2012).

2

qE=
al,, 1999). o] F9] 5= 2 AmFAlolH, o] FEEHis oddEd 8A9} 2
= X3 GRS o]
PHAIA ZSeY S5, e Abdol o]2+= mig- Ak o]tk (Phuong et al,
2018). ol&gt s=EAlo] MEaIE 7HAAL Q= Zlo] LEAAA AloF FofellA 51w
B4 o83t EA, mEA 5 vhdsE ofAlEA o] A7 R AL Qi
AR YRI5 (C sponsalis)©] 1997d AlFEoA Ao 2 HAEFom At

A A2 20021 A7E A FH0A A5 wPEE vkl BarE ek o]
E7) 2002).01900) HRS(C fulmen), FEYHAS(C fulgetrum), ZSZ=3A kAL
S(C orbignyn), NSRS (C miliaris), 3RS (C favidus), o)A LS
(C. capitanellus)s % 7E] ZAarso] =] Al A2lsh= Zlo] IRI=ATH
9], 1997; o= WY7], 2002; o]/} o]-84], 2014; Lee and Park, 2014).

71E2] ATl MAslar s BT SN Cellana nigrolineata) (FAA £,
2002), ¥R\ (Haliotis diversicolor) (1/4&F €], 2012), &Ek]|ars(Monodonta
labio) (FQR. ], 2002)F2 AAAF7] B3 A7-5o] FHHAARE, HLo] AF=
Al AFA st U= AGEAIA LS DAL B HAge] 5ol wek AT

m\l

AL, AR g2 aLrE flo] el 2ol el xdrE ARSIt
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o

RAE, A (spermatid)7F xFA]ekal, REE v AR} (spermatozoa) T2l E0] IH-
ZE K Fig. 4B). 599 AT 2% Ul JEAxEe} HrEo] 49H) FHoR
7ValSith(Fig. 4C). 699 AaE AAIHE uet JAMEES] 2T 2 U
S AAERE R X ek QUuk(Fig. 4D). 799 AaE 69 22 fAlshe A
Ao B3 AT Fig. 4E). 89 A A9 WA Adulol] 693 79 nste]
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Qb T, 27847, A7), AR B3 9 sla) Sel F12 pResin
(Table 3 and Fig. 6B).

N7 271%7) ArE A A9 AAMEET ARAME 183l AMES0]
S A2 ol 20% Wiele] AAE ZEEISIHE o2’k JHAIE 393 4]
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2§%7) 1 %) A AQAE} ARATA AHGR Hlgo] Pasln AAEe} W
HE vl gtk GHeR a9 Wie 7S A9 29 W 80% ol AT AHEh]
Ak olefgh JNAIES 5UFE 997MA AU

AP AR Aas A § 2 el vlol gl Ale = 5 duk AR A=

o S *%

ArdEA1g2karge] 71 F-238 A (capsule) 5= w23k 5 242he] A7]9} s

2)
2 BEdle] AlS o gl Pl Helow, 3~107) ool &

0.940.04cm, i FAE= 0.140.01g0& MAE 7He] 2 2fol= gIAtH Table 1).
okl ¥ it 2,591+0.2770=, 7P AL X 1,04070%10m, 718 B

2122 330071910k
IV, 71 =

g eFe Ak AsAtdshs dFiRES(year—around breeder), =58 7HS
S(summer breeder)™ 7FHE #7HA] AbdshkE sALRNE

(winter breeder) 2.2 ¥ TtHBoolootian et al, 1962). A5 ¢A<tol] A2l51= x4 Q]
E5790 AW Turbo cornutus)2] AF71= 7EHE 9€olH (]3], 1980), WFile

(Chirostoma xantostigma) (O|A&3} o]Fw=, 1998)3} War's(Chlorostoma lischker)
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(U9} o]g=, 1999)2 79X 8¢ 1elal Ele|als(Monodonta labio) (&%
9], 2002) 9€A 109l AFsh= omw HFolm, IFAl A= WRE(Haliotis
gigantea) ¥} NEEAE(Haliotis sieboldinS 1184 19 Aloldl] Algksl= FAAGS
oJtH( A F, 1998).

RS 2P dPSEES 4T U 4%, 24, wo] 5ty A214) B
Aa0le] g wor], 1 F 523k BRI 4% L AT GRe R F

Q3 @4 0]tHBoolootian et al, 1962; Grubert and Ritar, 2004). o}&}r]o} afjo]] 423}k
= HARAETH C biliosus®] AFEA71E 49X 590la, C coronatust 42X 6
HE F T 252 72 TY A Y= ot Ak 3]~* siA e o] oK (Barkati
and Ahmed, 1985). o] AolA A= d#larsolFa 57 6958 780130,
893} 9YRE Ak 9 HEAEl= EAJS 714, %79 AR (Boolootian et al, 1962)
TR0 HIFE B s Sk Zlo® A7t
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2006), ‘st AE(Haliotis discus discus) (Kim et al, 2015) 5= & I Utk
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Z¥zy H4t 165070, 200070, 970070, 2&]ar Wde Z42b 220 pm, 125um, 215 pm O&
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Abstract

Reproductive cycle of Conus lischkeanus
(Gastropoda: Conidae) in Jeju coastal waters, Korea

sk

Choi, Song—Hee" - Kim, Byeong-Hoon™ - Lee, Sung—Hoon™ - Lee, Chi—Hoon™" - Lee,

skkofokk

Young—Don

Reproductive ecology of Conus lischkeanus were investigated by histological
observations. Samples were collected monthly from the coaster water of Munseom,
Seogwipo, Jeju Island by scuba diving from March to November 2018. The C
lischkeanus showed the characteristic of attached egg capsules during spawning season.
The reproductive cycle was classified into the following successive stages: in female,
growing stage (March to May), mature stage (May to September), spawning stage (July
to October) and degeneration and recovery stage (September to November); and in male,
early mature stage (March to April), mature stage (May to September), spawning stage
(June to October) and degeneration and recovery stage (November). The number of egg
produce/capsule were 1,040~3,800 eggs. Based on monthly gonadal development using
the histological methods, the C. lischkeanus was summer breeder (the main spawning
season; August to September), and some individuals were observed partial spawning in

spawning season.
Key Words : Conus lischkeanus, gonadal development, reproductive cycle, summerbreeder
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<Table 1> Fecundity in egg capsule of C. /lischkeanus

Egg capsule | Egg capsule | Egg capsule Egg capsule Number of eggs in
No. high (cm) wide (cm) weight (g) egg capsule
1 1.2 1.1 0.08 2,965
2 1.3 1.0 0.08 3,800
3 1.3 0.9 0.06 2,795
4 1.3 0.8 0.08 3,140
5) 1.2 0.9 0.06 1,040
6 1.0 0.8 0.05 3,090
7 1.2 0.9 0.04 1,710
8 1.2 1.1 0.07 2,190
Average 1.2£0.04 0.9£0.04 0.07£0.01 2,5691£0.27

<Table 2> Characterization

of ovarian development stages for female C. lischkeanus

Stages Description of ovarian developmental stages

Growing Chromatin nucleolus oocyte (20—50 pm) attached to
the follicles.

Mature Ovary had a few early growing oocytes but mature
oocytes (50—150 wm) occupied the majority of the
follicle lumen.

Spawning Mature oocyte was mostly spawn and undischarged

mature oocyte observed in follicles.

Degeneration and Recovery

After

degenerating and reabsorption.

spawning, undischarged mature oocyte was

Early growing oocyte

was observed in germinal epithelium.
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<Table 3> Characterization of testicular development stages for male C. /lischkeanus

Stages

Description of testicular developmental stages

Early mature

Testis consisted of mostly spermatogonia,
spermatocyte and spermatid, and a few spermatozoa.

Mature The numbers of spermatogonia and spermatocyte
were greatly reduced, and spermatozoa occupied the
majority of the follicle lumen.

Spawning Spermatozoa was mostly spawn and undischarged

spermatozoa observed in follicles.

Degeneration and Recovery

After spawning, undischarged spermatozoa was
degenerating and reabsorption. Mostly follicles were
emptied.
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[Fig. 1] Monthly changes of

Month

water temperature at about 13 to 15 meters deep in the

collecting area, Munseom, Seogwipo.
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A)

[Fig. 2] Morphological characteristics of C. /lischkeanus. a, Surface of shell, b;

Cross—section slice of shell. Scale bar = 1 cm.
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[Fig. 3] Monthly ovarian and development phase of female C /lischkeanus used by
hematoxylin and eosin staining from March to November 2018. A; growing
stage from March to April, B; early mature stage in May, C—D; mature stage
in June and July, E—F; partial spawning stage in August and September, G;
degeneration oocyte in September, H—I, degeneration and recovery stage in
October and November. cn; chromatin nucleolus oocyte, do; degenerating

oocyte, dt; digestive tubule, ge; germinal epithelium, n; nucleus, og; oogonia,
yg; yolk glouble. Scale bar = 50um.
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and eosin staining from March to November 2018. A—B; growing stage in
March and April, C; early mature stage in May, D—E; mature stage in June and
July, F—G; partial spawning stage in August and September, H—I; degeneration
and recovery stage in October and November. sc; spermatocyte, st; spermatid,
sg; spermatogonium, sz; spermatozoa. Scale bar=20um.
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A) f ¢ Sl[Ble N el AT e
[Fig. 5] Copulatory organ and vas deferen observed in testis of C. [/ischkeanus in
September. A; copulatory organ and vas deferen was filled with spermatozoa.
The dotted line is copulatory organ, box is vas deferen, Scale bar = 200um,
B; vas deferen enlarged vas efferen. Arrow indicates vas efferen, sz
spermatozoa. Scale bar = 50um.
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[Fig. 6] Monthly composition of gonadal phase of C. /lischkeanus from March to
November 2018. A; Female, B; Male.
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[Fig. 7] Egg capsules were attached on the shell surface of C /lischkeanus. Arrows
indicate egg capsule. Scale bar = lcm.
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