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ABSTRACT

To clarify reproductive ecology of the melania snail Semisulcospira coreana (v. Martens, 1886) in Bukhan River,
gonad development, fatness, gonad index, sex ratio, first sexual maturity of population, monthly change of larvae
number and developmental stages in brood pouches were investigated by six identification methods. As
maturation progrsses, the sex of the snali can be distinguishable easily by color:: the ovary being blue-green and
testis light yellow. The sex ratio of female to male individuals over 13.95 mm shell height was significantly different
from 1:1 (x? = 38.45, p < 0.05). The sex ratio of female to male individuals changed drastically according to the
season, Based on the monthly variations of fatness, gonad index and histological analysis, spawning occurred
twice a year (spring and autumn) and the mean size of matured eggs was 450 um in diameter. The monthly
change of larval number in brood pouch showed also two distinct peaks in March and September during the year.
The average number of larvae in brood pouches was 286 - 862 individuals. In this study, the number of larvae in
the brood pouches were a minimum in December and a maximum in March (975 larvae). The biological minimum
size (the size at 50% of group sexual maturity) of the melania snail was 13.95 mm in shell height in females and
males. All females over 15 mm in shell height possesed brood pouches.
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Fig. 1. Location of the study area and sampling sites.
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Fig. 2. Monthly variation of water temperature at the habitat of
Semisulcospira coreana.
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Fig. 3. Relationship between shell diameter (SD), total
weight (TW), meat weight (MW) and shell height (SH) of
Semisulcospira coreana.

A 20%% o] 91 452 10-20 cm/sec AE2] kst
A Go] i),

2. 3y zA g A933

=AM ARE AokEr)e] Hd 24 246 = 35
mm (13.5-34.3 mm), HF A4S 126 = 1
(8.0-21.9 mm), T AFFE 2.0 = 0.7 g (0.4-4.1 g), &
T %5208 = 0.1 g (0.6-1.4 g °|3t}

AokE719] Zta (SH) o digk 2473 (SD), A% (TW), &
Z (MW) 9] A4 SD = 0.3548 SH + 3.8336 (12
= 0.7894), TW = 0.0009SH**® (+* = 0.8719), MW =
0.0005SH>%%¢! (v* = 0.7761) °]$it} (Fig. 3).
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ECHESD|, Semisulcospira coreana (v. Martens)

Fig. 4. Histologiclal identifications of the gonad stages in Semisulcospira coreana, Left side of each
photograph shows ovary and right side shows testis. Mu: multiplicative stage, G: growing stage, M:
mature stage, O: ovulation stage, C: copulatory stage, R: resting stage. lu: lumen, n: nucleus, oc:
oocyte, sg: spermatogonia, sz: spermatozoa, yg: yolk granule. Sclae bar = 50um.

389 (brood pouch) & 7HAi 9ty ¢7le Seha

(oviduct), $72 A% (vas deferens) < 7FA 1 Yt}
AhEr)9 ok A LS A A0 7 g Ay, ¥4

A, A7), A%7), wigk | we)y)) FA]719 AR
+& 5 Slsld (Fig. 4).
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47.8%2 AARL 2, 390l 94.4%7} %70 =2eloln
4, 59 =5 wiRV1E AA, 690l YA} oA dEEle
76%7} A7) AEIGaL 7, 890 AA} A%kl 9€dl ol

2 AL Assigien o] ¥ 37%7F wigtr)el o]=Fly,
Q- ANAL) A7} HEker] ARk, 104Dl il
S AAZE g FL ] AdEiglcr 1149 22 =335
715 AR 1240 v AR, A5l =Rl (Fig. 5).
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Fig. 5. Monthly variations of the gonadal phases of Semisulcospira coreana.
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Fig. 6. Relative frequency distribution of the oocyte diameter
of Semisulcospira coreana.
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Fig. 7. Monthly variations of the CI (condition index) of
Semisulcospira coreana.
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(Fig. 5).
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Fig. 8. Monthly variations of the Gl (gonad index) of
Semisulcospira coreana.
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(Fig. 7).

6. A A 22 4*(Gl: Gonad index)

A1 F R AET)
1.76-3.102] 92 ¥d1, 57 AASE 1.38-3.259] M9

£ Ueldislen, 94 okl obg vt Ao ® Helslgl
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Lz F7ket] 4~590l FHAb] wobd &
3k A A3] STk AEE Bal F 10%"1] WA 3] o]
+ A¥F%E Jegl (Fig. 8).

7. 853 FAzA

AT T AeT] o R A4 WSk T
286-975 H¢glon dHz = 11499 286712 % 7 A
S 4A% A OIF Al A 2711 38 A% A
2 97579 S 7HA o)F FAZ FAE Yehygithr) 6
4 o]F thA] A} Trlsle] 99elle % FHA @2 86371
o 4% 717 )%, 1080 B3] RolAlE AL vieh
At (Fig. 9).

e R&dEe] fAGA 4 Hsle Fig. 107 2
th A 2P Feh EEESels #RAF 494
trochophore, pre-veliger, veliger, juvenile F+Ajo] 2% &

- 180 -



1400

1200 -

1000 -

800 -

600 -

Larvae number / Snail

400 A

200

Fig. 9. Monthly changes of avergae number of larvae in brood

Month

pouch of female Semisulcospira coreana.

Frequency(%)

T T T T T T T T T T T T
Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.

Korean J. Malacol. 28(2): 175-185, 2012

ZE|g v, £42% FA4l trochophore 42 64%E &
7¥s}7] A Aste] 84l 57% % T B2 vEE AAES
o] uolA 11€elE 1.3%E AAEST EAHH A9
juvenile +42] B]&2 64l 34%lA A3} olA 8ol
A5 7HF 2 2.6%F YERIAL, AR SU8ke] 1196l
2N F 7P B8 70.0%F e F 12900 27.5%
2 343] volyltt (Fig. 10).

Aoker) e Za Az w2 m83E fAe A
HHAE 2R A7, R53E A (NL) = -362.8153
+ 1.2045 SH + 1.6023 SH* (R* = 0.5057)<] A##A5
veldle] ¢l 2719 vlgste B¢ FASE S8
t} (Fig. 11).
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Fig. 10. Monthly composition of developmental stages of larvae in brood pouch of female
Semisulcospira coreana. T: trochophore, P: pre-veliger, V: veliger, J: juvenile
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NL = -362.8153+1.20455H+1.6023SH? *
1500 - (R2 = 0.5057)
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Fig. 11. Relationship between shell height (SH) and the
number of larvae (NL) in brood pouch of female
Semisulcospira coreana.

8. FA&E (first sexual maturity) 2 AEI}H FH2Y
(biological minimum size)

Ahs)e] TH%EE 2AR A9, 13 mm ek #
el BaRS WA dskn ANEE HSAEst
AAT2] 50%7} Aol olF= TE5E(%) AHAEA
H43 z37)e 22 13.95 mm= i)\}ﬂ o, 15mm ©]

e BE AL A%stel BEds Yyshinh
9. 54
TAEE 50% ©| 1’°] 9 Z+3 13.95 mm ©|A3l £ 338

A (R 226, 7 112 A & gAez x28ka ahy

Jl, Semisulcospira coreana (v. Martens)
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SH (i

Fig. 12. The first maturity ratio of Semisulcospira coreana in
the shell height group.

of o3l AulE AR Ao= Table 19} 2t b4
AAROE 44 sk Brgsigon, ofF Astgn P
€0.05), 53] AHA Ao|7} AsiAl e, A2 1-3
el 78] AAF7E 73 AT Beh B A 2o
e} ol st o, AR s ol2HA g4
o g7} L1e) APIAE A% BgEh 9 A A4
H)7} 1:10]2k= 7pAste] 42 £ ASS A3 (2= 3845, p
< 0.05), Adn] 1:19] 7P o] o] Fol#|A] ¢k, Aule
T2l A5 2}k (Table 1).

il i

Table 1. Monthly variations in sex ratios of the adult Semisulcospira coreana (> 13.95 mm in shell height)

Data Female Male Total (ind.) Sex ratio (F/F+M)) 2’
Jan. 2003 24 5 29 0.83 12.45
Feb. 2003 25 5 30 0.83 13.33
Mar. 2003 25 5 30 0.83 13.33
Apr. 2003 17 10 27 0.62 1.81
May. 2006 17 25 0.68 3.24
Jun. 2003 17 25 0.68 3.24
Jul. 2003 12 0.41 0.33
Aug. 2003 13 0.46 0.08
Sep. 2003 20 13 33 0.61 1.48
Oct 2003 33 15 48 0.68 6.75
Nov. 2003 17 12 29 0.58 0.86
Dec, 2003 20 17 37 0.54 0.24

Total 226 112 338 0.66 38.45

The critical value for x? goodness of fit test of females and males (1df) at 95% significance is 3.84.
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$5le] 2} WA Qe Aoz 248 & 4 3ok
2P E A7) 9 wgdEel 444 sk 39

of Z4sta, 71 AL 713tk Chang et al. (2000),
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&3 Zlo® AdE olgsl A A B &
A3t A AL Aol dofdria i3t Koike et
al. (1992) 7} Chang et al. (2000) 2] Eyel® Ax|sh=
o]t

dvbA ez dfifF A4 st A 53 2o Fl H)
5 = ez, o] 2 o] A7]el 29 TR AEE
FaEo] FH3A olF HFTl Holx o] &3] wEelzt
Hy3lget (Kim et al., 1977; Lee, 1995,; Chung et al.,
1994).

&
o Ao tha DAZ A= o A AlTte] ok 3
903, Nakano (1990) & & 25T FA& gz
vkt 7 FAdA veliger +A7HA 17.2%00] A”char
5 33} v} 9lth. Nakano and Izawa (1996) & L& u]od
ol MAsE tH&e7]9] Ead S AR 27 8ddel B
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=

sgt2 B2UEI|, Semisulcospira coreana (v. Martens)

el A A fae] FAAHE A
4-699] AA BAsle], ALl Ladl AL AR 7]

(il

ool Ane E3s uwl A
T gl A% % 4 e 7pge] $45
X

3l S 7k )

AR FAL AEF 3-54e) HF-E EAtela, Fel e
A A2 3 9-10€0] EAgre g, Fk o 23]9] &
75 e Aer s

s

gl MRS T 13 Atels $3 dF o
el Fo 7RE 4 glon, Aded w3

(year-round breeder), =5HE] 2715 Aol Alglsl= 3}
A (summer breeders) ¥ E71&3E o)) 28 A}
olo] Abgksl= EAAEtS (winter breeders) &® T3
4 9J+=d (Boolootian et al., 1992), Ht}&7|+= dA5tH3
AFaErge &3ty B 4 gl

25 ARSI
Ztae] digt A4, AF, &% A R &
0.7761-0.8719% ®| A
ke71e ol A
£ vz, e FA4S 7= (brood pouch) = 7}
A oick ok4Adn] 0589 W9 AHA 273
o] Alglglon, o5 ol vlEo] =1 ALAH FlHlEe]

S

>

2 AAEE 2L 3

r
o
-
-3

e

kel
CRECES L SR

R, BEGEo] FAeE Y Hd 286-975H 2, 1199
A% 7 A3la 3¢ 9€e 4 9757, 86371% A% 7}

o] QAT FHFAER (tR&E|dAeE, RP-
2011-AQ-06) 2] Aol s 3= 5T}
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