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Reproductive Ecology of Neptunea (Barbitonia) arthritica cumingii
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Dept. of Fisheries Science, Graduate School, Kunsan National University, Kunsan 573-701, Korea
'School of Marine Life Science, Kunsan National University, Kunsan 573-701, Korea
?School of Civil & Enviromental Engineering, Kunsan National University, Kunsan 573-701, Korea

ABSTRACT : Gonad index (Gl), conditon index, the reproductive cycle with gonadal development of the Neptunea
(Barbitonia) arthritica cumingii, were investigated histologically, based on the samples which have been collected from the
subtidal zone of Oeyeondo, Boryeong, Korea from January to December, 2006. Neptunea (Barbitonia) arthritica cumingii
is dioecious and oviparous. Monthly changes in the gonad index (Gl), studied for determination of spawning period, were
closely associated with gonad developmental phases. The Gl reached a maximum in April, and gradually decreased from
May to August due to spawning. The gonadsomatic index and condition index showed similar patterns to gonad de-
velopmental phases and the spawning period. The reproductive cycle according to gonad developmental phases of this
species can be classified into five successive stages in females and males: in females, early active stage (September to
October), late active stage (November to February), ripe stage (February to June), partially spawned stage (May to August)
and recovery stage (June to August); in males, the early active stage (September to October), late active stage (November
to February), ripe stage (February to June), copulation (April to July), and recovery stage (July to August). Spawning
occurred between May to August in females and April to July in males, and spawning peak in females was observed
between June and July when the seawater temperature rose to above 197C.

Percentages of first sexual maturity of female and male snails ranging from 50.1~60.0 mm in shell height were over 50%,
and 100% for snails over 60.1 mm in shell height. The sex ratios of females to males were not significantly different from
a 1:1 sex ratio.

Key words : Neptunea (Barbitonia) arthritica cumingii, Reproductive cycle, First sexual maturity, Sex ratio.
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Fig. 1. Map showing the sampling area.
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Fig. 2. Monthly variations of water temperature and salinity at
the sampling area.
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Fig. 3. Monthly changes in the mean gonad index from January
to December, 2006.
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Fig. 4. Monthly changes in the condition index of the Neptunea
(Barbitonia) arthritica cumingii from Jaunary to Decem-
ber, 2006.
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Fig. 7. Photomicrographs of gonadal phases in female Neptunea
arthritica cumingii as seen with light microscopy(A~F).
A, Section of oogenic follicles in the early active stage;
B, C, sections of the follicles in the late active stage; D,
section of the follicles in the ripe stage; E, section of the
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Akt A5 Table 10 eI ¢F - 49 AHI7} 1 101
2h= 714 o}l Chi square () testol] 93] BAEAS A
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2AHE 442 BT BA% AL 3RS B4 GIst Cl
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%34T, o5 A% ghol Base AVlE P27} B
EE TS 4719 AR AR nyn

BEF 3 AR A W ¥ %S QuEoE
2, ®o] o8, ZE(2) P 2w T2 S %A

Table 1. Shell height and

1 o8 Qs = Ao E & deiA 3thBooloo-

891E
tian et al., 1962; Fretter et al., 1984).

ZA tquHEJ_T(N arthritica cumingii)<] wj-$¢-A3 A&
e 72 3T AZAM A Z}E| o] #20] 45 “3} @%—‘%%

AE o7} FH3 49l A8 Aso] o
(1956)# Sutherland(1970)e] ¢J&td L) =4 4 Kl HO}E
= A4 e} 4kghe] SHAl Foll w2 A dojdtia
b1k F91 Acmaea spp.oll A& Ho] o]-go] “H
T TagH, ‘3101 o]-g-o] Wt AQF A AT w2t
4 S At sl MAste 2 FY AT Bt
B Qi) Sastry(1966)0] 23,
11 v o] AL g A Hdl 7t
& 8.3 parameterZtal 31Tt “'{% A A A ol =
ol o8 A= olfdFe] AgH A AEEY
o] FHG FANA 2AETIA vl F = LE}(Klm et
al., 1977; Chung et al., 1994; Lee, 1995). o]} o] FH-3
"*OI(O]”HJHTTH TR A EiF] AL dd g
< 713 Foll Wi Fastth 22 BE o3& A muE
J_T,] AL g 9 Aso] 3 Hlo] o] &l DA
o] gle Aoz FH) Fretter et al. (1984)2 2=
Aol AEA F29 WEo] 2| Wstel HEAEIL §lo]
w92 PGS PRl AR Agstta B
134t wEbA Chung et al. (2006)S WHe 2 E a0 A&
AEEFAEY 711*3401 HAEBEHR Blo] o]go] A

== 0
2 9 4go] 2|

oM

rl

rir
P

o7k FH-F Al7Iek A dee o) dAjstal ik

Sk A9k oA Wl gH(Meretrix lusoria)@} H}A|2h(Ruditapes

first sexual maturity in female Neptunea arthritica cumingii from May to August, 2006

Shell height Gonadal developmental stage

(mm) EA LA RI PS RE Total Mature(%)
31.7~40.0 36 36 0.0
40.1~50.0 28 3 3 34 14.7
50.1~60.0 17 4 12 7 2 42 54.8
60.1~70.0 5 23 9 2 39 100.0
70.1~80.0 4 24 6 3 37 100.0
80.1~89.3 3 18 4 4 29 100.0

Total 217

Abbreviations: EA, early active stage; LA, late active stage; RI, ripe stage; PS, partially spawned stage; RE, recovery stage.
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philippinarum)2 & 453 tl&o] AEEHAE F5°I
SR A o 53 25| A o5 #A
YElYa QIti(Kim et al., 1977; Chung et al., 1994; Lee,
1995).
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g 9 4%A7] B HolZ 438 k. 1gEE
A ZREY QA2 B D 5L 52 3 o] o]F
3 WHF Bee] Y Aoz Hen

2. W2 kg

2] sFe 54 Ad Ad7E 7AW, A7
= 94 8203 W3 ggld o AHEth ESFEL 0
= 7 7 821500 o) A& Wl ItiChung & Ryou,
2000; Chung, 1997; Chung et al., 2002). A4 5E-2] A&k &
e A AR FREe, A, AeirE(year-around
breeders), E41, & 743 (winter breeders), vFA|Eto.2 3}
A A+e+8 (summer breeders) .2 -5 th(Boolootian et al.,
1962). gt= A4t 9115 <] Akgh (Chung et al., 1993)
5~84, Y& ¥ T AHHAmio, 1963)2 6~8Y At
ojo] Abgte] Yoyl glo] AR F oIt A wujE L
Y AHHAYIE 5~8YE YA B F& SHARMEE

R pRERE

T, o] 2 FHx wsiel #AFo] gl A=
H 15 o] ¢tHChung et al., 2004, 2005). Z-Auju) & 1%
o] 32 AolAZ AA LR AR W] FEE
o, AAAe A} A BT U] & 53
o] Q7] wjiEol g A& T2 T2 EE[9
Ak

Table 20 vehd vke} 2o, skt Aafat gl 2wl
159 Ak 4 0] =2 5¢ skeE 8€7kA &
ojdth. FAYsNA Al s e AAuju]E
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Table 2. Shell height and first sexual maturity in male Neptunea arthritica cumingii from May to August, 2006

Shell height Gonadal developmental stage

(mm) EA LA RI PS RE Total Mature(%)
31.7~40.0 28 28 0.0
40.1~50.0 32 2 1 35 14.2
50.1~60.0 18 3 14 5 2 42 57.1
60.1~70.0 23 14 2 39 100.0
70.1~80.0 18 6 3 27 100.0
80.1~89.3 14 4 4 22 100.0

Total 193

Abbreviations: EA, early active stage; LA, late active stage; RI, ripe stage; CP, copulation stage; RE, recovery stage.
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(Chung et al., 2002). 3 ARAESTo] FLA ol Fdsta Slof XA
ko] mloket 271847] AEHlE UERSITE webA o5

3. A A B G mE PSR 29 AT ET JRALEL Aeho] Eue 8Y 2o
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2 e 270 GAAEER 27 T dRAE} 3719k g7), FEatey), 315718 Ueho] A% 50%
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Table 3. Monthly variations in sex ratios of the adult Neptunea arthritica cumingii

Date Female (inds.) Male (inds.) Total (inds.) Sex ratio (F/(F+M)) Chi Squared
Jan. 2006 11 17 28 0.39 1.29
Feb. 2006 13 19 32 041 1.13
Mar. 2006 13 18 31 0.42 0.81
Apr. 2006 13 21 34 0.38 1.88
May 2006 17 12 29 0.59 0.86
Jun. 2006 26 14 40 0.65 3.60
Jul. 2006 25 11 36 0.69 5.44
Aug. 2006 20 16 36 0.56 0.44
Sep. 2006 23 15 38 0.61 1.68
Oct. 2006 15 8 23 0.65 2.13
Nov. 2006 18 24 42 0.43 0.86
Dec. 2006 8 4 12 0.67 1.33

Total 202 179 381 0.53 1.39

The critical value for y? goodness of the test of equal numbers of female and males (1 df), at 95% significance is 3.84.
Inds means number of individuals.
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