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Study on Radulae of Seven Species of the
Family Pleuroceridae in Korea

Jung-Ho Ko, Jun-Sang Lee and Oh-Kil Kwon

Division of Life Sciences, College of Natural Sciences, Kangwon National University, Chunchon 200-701. Korea

ABSTRACT

These studies were conducted to compare the
external radulae of seven species (Semisulcospira
gotischei, S. coreana, S. forticosta, S. tegulata, S.
ibertina, Koreanomelania nodifila and Koreoleptoxis
globus ovalis) of freshwater snails in three genera of
the family Pleuroceridae in Korea.

Under a microscope of 100 magnifications,
observation of seven species can be distinguished
sharply between three genera of Semisulcospira,
Koreanomelania and  Koreoleptoxis, and the
morphological characters of radulae can be used as
taxonomic tool in genus level of Pleuroceridae.
Besides SEM photograph of the radulae based on the
morphological characters in seven species can be
verified a new criteria for classification of genus' unit
grade in accord with firsthand drawing sketch under a
microscope of 100 magnifications. But it is difficult that
all of the species can be detected sharply the
difference of interspecies by comparisons of radulae in
the family Pleuroceridae in Korea. Therefore, the
morphological characters of radulae can not be set a
criteria for classification of species level.
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Fig. 1. A map showing the collecting sites. @, Semisulcospira gottschei; B, S.

coreana,
nodifila; ¥¢, Koreoleptoxis globus ovalis.
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2 ATE 93t 199913 544E 2001 9Y7HA] FW] 7

AN AR s A Eolvd AME o] E-3pAY 2R o)
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ENE AMEsle A8 i 2 ARG (Table 1, Fig.
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Martens (1905), Yoo (1976), 7 5 (1982), Burch et al.

[, S. forticosta; A, S. tegulata, ~, S. libertina; %, Kreanomelania
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Table 1. Collection localities and date of pleurocerid snails used in this study.

Korean Journal of Malacology, Vol. 17(2): 105-115, December, 2001

Species Collection localities Date SI:rzp(l)is
S. gottscher Uiamho (Liake) Chunchon-shi Gangwon-do July 20, 2001 15
8. coreana Suipchon (Stream) Yanggu-gun Gangwon-do June 26, 2001 15
S. forticosta Oyryong-ri Hadong-myon Yongwol-gun Gangwon-do Oct. 16, 1999 15
S. tegulata Pungnam-ri Pungyang-myon Kohong-gun Jeollanam-do Nov. 18, 1999 15
S. libertina Kyonghogang (River) Sanchong-gun Gyoungsangnam-do July 29, 2001 15
K. nodifila Todon-ri Pyongchang-gun Gangwon-do May 12, 2000 15
K. globus ovalis  Bongsaong-ri Masok-myon Mungyong-shi Gyoungsangbuk-do May 28, 2001 15

Table 2. Comparison of radulae among three genera in the family Pleuroceridae.

Teeth Semisulcospira Koreanomelania Koreoleptoxis
Central symmetric cusp (3 + 1 + 3 | symmetric cusp (2 + 1 + 2) | symmetric cusp 3 + 1 + 3)
Teeth or 2 + 1 + 2) from the from the central axis of from the central axis of

central axis of mesocone and
relatively the region of
mesocone's tip was round or
keen-shaped exception of S

mesocone and relatively the
region of mesocone's tip was
pointed and pentagonal-
shaped.

mesocone and relatively the
region of mesocone's tip was
blunted-shaped.

coreana.
Lateral Relatively the endocone was
teeth smaller than the ectocone in

size and almost asymmetric.

Relatively the endocone was
fewer than the ectocone in
number and asymmetry.

All of the endocone and ectocone
adhered closely to mutuality
like the dentiform projection,
and was difficult in making a
decision as cusp.

Marginal 5 numbers of cusp on inner
teeth region and 6-7 numbers of
cusp on outer region
exception of S. forticosta.

6 numbers of cusp on inner
region and 8 numbers of

cusp

on outer region, and

had 1-2 numbers more than
the other genera

5-6 numbers of cusp inner
region and 7-8 numbers of cusp
on outer region.

Raw Average number of rows was
98-112.

Average number of rows was

118.

Average number of rows was
213,

Table 3. Characteristics of radula teeth of pleurocerid snails.

Cusps of Marginal teeth  Average

Species Cusps of central tooth Cusps of lateral tooth M, Y No. of raws
S. gottscher 3+ 1+ 3 symmetry 2 + 1 + 3 asymmetry 5 6-7 98
S. coreana 2+ 1+ 2 symmetry 3 + 1 + 1 asymmetry 5 6 112
S. forticosta 3+ 1+ 3 symmetry 2 + 1 + 3 asymmetry 4 5 112
S. tegulata 2+ 1+ 2 symmetry 2 + 1 + 2 symmetry 5 7 111
S. Iibertina 3+ 1+ 3 symmetry 2 + 1 + 1 asymmetry 5 6 108
K. nodifila 2+ 1+ 2 symmetry 3 + 1 + 4 asymmetry 6 8 118
K. globus ovalis 4+ 1+ 4 symmetry 3 + 1 + 2 asymmetry 5-6 7-8 213
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C L My Mo C L My M
S. gottscher S. coreana

C M M: C L M M
S. forticosta S. tegulata

/II,

""'h @ T ";

C L M; M; C L My Mg
S. libertina K. nodifila

@W
C L M: Mo

K. globus ovalis

Fig. 2. Radular teeth of seven species of the family Pleuroceridae. (C = central tooth; L = lateral tooth; My
= inner marginal tooth; M. =outer marginal tooth)
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AollA 4% acetic acid® A4S dstA & F A A|=st
oA S S B Al S olgste] XS H o
100 ¥ drm)A oA F2] (central tooth), 4 (lateral
tooth), @] (marginal tooth)2] & #o}8] |4 (radular
formula) & 73l $ER 747he] o F FefE HEsgich
£3 FARARART (JSM-5410, JEOL., 1996) #3S 4]
3 oFH tapes 9l stubol AxH AL Eo|x FHEEA
7 (x 50) Bl 28 Ro® XS ¥ vhs 100 A F
72 gold coating (Module Sputter Coater, SPI., 1996)
sho] &dstgict.

2 i

EE39 A4 vy tofsle] Fof uje} s w2 ek
AL veplz ¢lok AAde 25 AA4Y (rhipidoglossa),
A3  (taenioglossa), ¥HA¥ L
(texoglossa), 248 (ptenoglossa), ¥4 ¥ (decoglossa) 9
6742 FulZb ded vr] FHe] dedliRE RF @ 4
(transverse row) ol 7 7] (M + 2L + 4M)<] *]A4& 7z
FAAo]  duke i 2ok FHHE Holv 43
(taenioglossa)ell &3t 24 £ A A FAL o 5
(1998) 9 folol] £3le] ARSIt & ATolx #EE S
gottschei, S. coreana, S. forticosta, S. tegulata, S.
libertina, K. nodifila, K. globus ovalis 7 %2 A Fx
< =7 2k

(stenoglossa),

1. Semisulcospira gottschei

ZFxE Fo| F3 To| WEI ¥k mesocones FAlL
2 o] Bo] FIELE cuspE 3 M Ze= dAFelH A
AR 77 cuspd T F517F 47 F=H] ik FA
= 6709 cuspE 2= mesocone (1 71), endocone (2 7H),
ectocone (3 7H2 2 o]Foz n|ATZ |8 mesoconed
PR AE TIAEEY e Uz cuspE 2R A
%= inner®$7} 5 7N, outer®7} 6-7 79 cusp®E °©|F
oA dglen Ryl BE 2SS FHE 2 YR

o} A 98 4L o|F 3} (Fig. 2-3).

2. Semisulcospira coreana

FxE St AAR JHedy) g 397t HHd 2o
olu}, A REL IrlZE mesocones FAHLE F5o|
vl A Fo] £IAEF cuspE 2 7MY ZHe diAF ol A
Ho g 5 7 cuspd] BHHSI7F A2 EElEofdch FA 5
A9 cusp® ZE mesocone (1 7)), endocone (3 M,
ectocone (1 7)) 22 o]FA gle H[HAFEIH
mesocone?] HFE FA9] 2 ko] Fo] FAF A
el S 717 UHA] cuspe AUHL R 23 v ok
A ot} dX+= inner¥-$171 5 7N, outer$17} 6 719) cusp
o2 o]FejA 3L 8. gottscheist o] THEHI} BF T
IAEE YeE Z gl 7k Fo| R=]o] 1A oo} wp

A fotel thage] B £5& b A% 2L Y9E wa

il .

Fig. 3. A scanning electron microscopy of radular teeth of Semisulcospira
gottschei. A: overview, B: central teeth, C: lateral teeth, D: marginal teeth. scale

bar: A =200 um, B, C, D = 50 pm.
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gk B 112 I o|Fd (Fig. 2, 4). o] AEA mokAE FE5T 2% mesocones FALE
F5ol Eol ‘LR cuspE 3 M Zt= diA oo AA A

3. Semisulcospira forticosta o2 70 cuspd WHFH7E 247 EelHoih A 6
FA= Fol ¥z 73}‘]'7]' 2ntsk —%EH% Z1A= &3] ]:\‘L_'L\_"?‘ 7H2] cusp% Z+= mesocone (1 7}]), endocone (2 7H),

Fig. 4. A scanning electron microscopy of radular teeth of Semisulcospira coreana.
A: overview, B: central teeth, C: lateral teeth, D: marginal teeth. scale bar: A = 200

um, B, C, D =50 um.

P

4 o

Fig. 5. A scanning electron microscopy of radular teeth of Semisulcospira
forticosta. A: overview, B: central teeth, C: lateral teeth, D: marginal teeth. scale
bar: A =200 um, B, C, D =50 um.
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ectocone (3 7l) 22 ©]FoJA & v|thA & o] mesocone £ AAE/AY Al dAe OF 901 4 N, vRE 4
2] W R-9 e AAL shksbn] o] HH HelE 2 9o 7} 5 MR oA gle] elgel vl AjH R 7} Ao
™ Uz cuspe 2725 53] ectoconed] wHATt cusp S. coreana®} 7ol TSV} % FAAEE FEelE 2

Fig. 6. A scanning electron microscopy of radular teeth of Semisulcospira tegulata. A:

overview, B: central teeth, C: lateral teeth, D: marginal teeth. scale bar: A =200 pm, B,
C, D =50uum.

Fig. 7. A scanning electron microscopy of radular teeth of Semisulcospira libertina. A:
overview, B: central teeth, C: lateral teeth, D: marginal teeth. scale bar: A =200 um, B,
C, D =50 um.
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3 77 2ol Belslo} oA o} whA fobe] £5% B
A% 2 Qg W Ysich B 1129€ o|$9) (Fig.
2, 5).

4. Semisulcospira tegulata

A AT 58 34 JeE AiFes Aa Fol w
23} mesoconeS FA O F ko] vjwA Iy To| T
< cuspE 2 7| ZE Yo AAMH LR 57 cuspd
Wzl 47k geElEleigiet. EXv 5719 cuspE FHe
mesocone (1 7W), endocone (2 7W), ectocone (2 7N)oZ
o]Zo]# 92 mesoconed central toothe] 1713} 2
ol H-Eo] T12E3} UM A endoconed} ectocone E
F gEo vjF] 2y IrEek AA= innerF$i7) 5 A,
outer#$)7} 7 /19 cuspE o]FolA glch Hd 111 4= 9]
F (Fig. 2, 6).

5. Semisulcospira libertina

Fale A 38 34 Fxoe o] F1LET BS
7}A mesocones FA1 02 oFEo| To] Ir}ER] e cusp
£ 3% Zke diAFely, AHHF o2 7 ) cuspd] U4
7} 247y EEseldeh Fx 4 A9 cuspE P meso-
cone (1 7Y), endocone (2 7)), ectocone (1 /NNLZE ©]Fo]

A Q& vlATFEoY, mesocone FIAFSL W F-

27} AHslt), E3] ectoconed UANA 22 XAEV)7)
= oK 287 5 AN, wiE £4171 6 e
cusp® °]FolA 9t} AF 108 2L o|FYt} (Fig. 2, 7).

6. Koreanomelania nodifila

FAe AR W7t A 3 L4389 F2=
o] =3 2oFS 714 mesoconeds TAHOE o] Fo
GAIEE cuspE 2 A Ze dAFeld AAFHoR 570
cusp?] THL97) 22 Eelsojgich S 8 79 cuspE
ZF= mesocone (1 7l), endocone (3 7l), ectocone (4 7I)
02 o]FojA 9l wthAFxo| ™ mesoconed YL T
b ek 297} HH3 25 7k AAE innery-]
7} 6 7N, vt 8 A9 cuspE JHA T §leo] eS| w]3)
1-2 ) A= @& $2 o]FoA glck H7F 118 45 o|F3A)
o} (Fig. 2, 8).

7. Koreoleptoxis globus ovalis

FAE 90 AN Wbl Bl 3EA wopA F
=3 YJelE 714 mesoconed FA O R ool Fo| YIlE
¥+ cusps 4 MY Ze= gAYy HAFHSZE 9 7} cusp
R} 22 weldeldleh SAE 6709 cusp 2=
mesocone (1 7)), endocone (3 7)), ectocone (2 7|)o=
o]#ojA & ¥]AT-Z)™ mesocone> Tt F-4)7} W

Fig. 8. A scanning electron microscopy of radular teeth of Koreanomelania nodifila. A:
overview, B: central teeth, C: lateral teeth, D: marginal teeth. scale bar: A = 200 pym,
B, C, D =50 um.
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BEY Fx2F 714} 9] endoconed ectocone X5 AL
A% ENAE A2 LakEe] gloA cuspE THE}r)7) 4]
4tk AxEe 4F 247} 5670, outer9]7} 7-8719) cusp
= 7Hleh A9 $= HE 213 42 0122 9 K globus
ovalis®| & 27]7} €}Fo| nlste] Lo Egsla A
<l 2rle 23 X949 £ B o 2 MR E wo] Yrh}
= F 54 249 (Fig. 2, 9).

38 Av| AT FARAER A B A7 )R] 7 £
B marginal tooth®] cuspt W<l (inner marginal
tooth) 2t} 2]9X| (outer marginal tooth) ¢ cusp 47}
1-2 /) A% g 7R eyt o Koreanomelania %2
T B E9 Fell v 12 A o @ cuspE AT 99l
o} Wbl Semisulcospira £2] 8. forticosta’s 7V AL
2 cuspE M3 AR Yol @8 central toothol|A]
= K. globus ovalis7} 7V @& cusps 7M. glen
lateral toothol| A= S. tegulata® A3} B 5 mesocone
= $42% endocone¥} ectoconed 7} o wjgjH Tz
(asymmetric) & °]Fo1A4 it} (Table 2, 3). 7+ 9] A4
TZEA $32]9] cuspt mesocones FAHOFE 2E oF 7
E£F 1R gloH EX)E EFE0EY] (S. tegulata)S A
23t 25 A9 cuspE A3 19t} ®3) endocone
9 4 Semisulcospira % Bt} Koreanomelania 43}
Koreoleptoxis °] 17) ¥ o] Yehgr}. A9x]9) cusps ¥

< F°] 4-8 /NE X2 S. gottscheis} K. globus ovalis
£ 1-2 708 J3A WelE Bk o&r) 3 7 £9) 9L 3)
A 98 QoA 213 AR o]FoA Qo] & = F7b zjo)2
Holx 9t} (Table 3).

ole] AiE EdR AAE oy 3 7 Fo AL
Table 4%} 72},

.

Von Martens (1905) & Melania gottschei®] &3] %%
FTEBH1+3, FAAPFE2 + 1+ 2, 287 Ug
A Bl X AHALE BE 5 AR BARIGY £ AY 24w
S. gottschei® F3 AH4E=13 + 1 + 303 LAsidn
SA AHFE 2 + 1 + 8, Uz 9 Jdx A} 7
75 7 EBE 6.7 NE YehtE Fo)E BYol o]k X9
T A FHele] A wel2 A= HarA] v
Martens (1905)2] Melania globust Kwon and Habe
(1979), Kwon (1990) 59l 93ste] Koreanomelania
globus® %7192} v. Martens (1905) o] A=A M.
globus®] A3tel X3 £ AR FujellA] HA = #]
& Aoz A7} webA v. Martens (1905) ¢ M.
globus= Burch and Jung (1987) 2| Koreoleptoxis
globus ovalis®}= 8718 £e2 2o, w3l v. Martens
(1905) <= M. globus®| T2 AH+5E'3 + 1 + 3, 54 A

Fig. 9. A scanning electron microscopy of radular teeth of Koreoleptoxis globus ovalis.
A: overview, B: central teeth, C: lateral teeth, D: marginal teeth. scaie bar: A = 200 um,
B, C, D =50 um.
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Table 4. Radula formulae of seven species of pleurocerids.

Species Formulae
S. gottschei (C/7 + L/6 + My/5 + My/6-7) x 98
S. coreana (C/5 + L/s + My/5 + Mo/6) x 112
S. forticosta (CI7 + L/6 + M4 + M/5) x 112
S. tegulata (C/5 + L5 + My/5 + Mo/7) x 111
S. Iibertina (C/7 + L/ia + My/5 + My/6) x 108
K. nodifila (Crs + LI + M1/6 + M/8) x 118
K globus ovalis (C/9 + L/6 + Mi/5-6 + My/7-8) x 213
A4S 2 + 1+ 3, A 0 99K APFE A4 9, esllz A ALT  PAHe e 9FUner)

6 Nz ARl 2 A AT} K. globus ovalis®] 3 i]

_]/\1_|4_+_1+4|

2t} Miyanaga (1942) <+ 5 (1976) <

ol A2 Aike} YA ov A= mesocone
o] HHslA) ok FHEA| B
£ Byt 8. libertina 57]2] 2ok

QAR ZA)E

o

“

mesocone?] Uk

o

ha ]

>

EX AFFE3 +1 + 2, Wdx 2
= 47 56 N, 7-8 NE Yehd o]t AR
3

EJJ‘«] T3l 8. forticostad] Ex]9} Azl Fel= 2

1

=

=

;\E R

PAY FHY 2PE |73 Aol
2 4g 299 e

P47} wFe) ohu F

axgs) 2o YR FUE 2ol Aol 93

) ©e7) 3 A% 7F ANE FARARN e W
23 7 F70 BlAR F2A Aelsl BAslglon) ol
FE 7R AT ¢ 9% BHA 932 Wt 27 99
. st el 3 S 7 Aol Feob

g o)ge] AMTEE & W9
Aoz AL,

(@] ok
Al =

F PYAZ ALzlojof &

ol AAshs ok&7] B FATE7] (Semisulcospira

gottschei), *e}&7] (S. coreana), FEU&E7] (S
forticosta), EFEU&7] (S. tegulata), ©&7] (S.
ibertina), 959t+&7] (Koreanomelania nodifila), o

£o4&7] (Koreoleptoxis globus ovalis)®] A4S 38y

A3} FARAENAE olgste] BRshgh THerlH g4

of

F9 2L 2% & 4 (transverse row)oll 7 7l (M + 2L

+ 4M)9] olus ZH= el ZoFo] {4 ¥(taenioglossa)©l
t}. Semisulcospira %3] 5 & (EAUL7], A&7, FE4
7], FFEner, verh A FAe 3 + 1 + 3 EE 2 +
1 + 29 e wjdE o|fE WATRE Holn H

=

=2

(Koreanomelania nodifila) & Fx+ 2 + 1 + 29 #34
F WEE o]F = dAFEE Holy FT 118 J9] Xd=®
TA= e} " F&vh&7] (Koreoleptoxis globus ovalis)
3+ 1+ 39 AHF ds olFe AF2E ol 3
@ 213 A9 A9 FH=e) ek oS Ash el 7
2o A4 PR FAF £2 oIS Yehiglon £ 75
A Aolx sl sist
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