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Cladistic Analyses of Three Planorbid Snail Species
(Gastropoda: Planorbidae) in Korea: Gyraulus convexiusculus,
Hippeutis cantori and Segmentina hemisphaerula

Pyung-Rim Chung, Younghun Jung and Eun-Kyung Jung

Department of Parasitology, Inha University College of Medicine
Inchon 402-751, Korea

A cladistic analysis for phylogenetic relationship among 3 freshwater planorbid snail spe-
cies was carried out on the basis of their conchological and anatomical characteristics.

The intestinal loop in the digestive systems was mainly distinguishable among 3 species
of the planorbid snails. The loops in Hippeutis cantori and Segmentina hemisphaerula coiled
around stomach, extended down to the distal part of the liver and finally connected with
the anus, while the loop in Gyraulus convexiusculus was short and small, and connected di-
rectly to the anus after coiling around the stomach. However, the intestinal loop of
Hippeutis cantori was the largest among those of 3 target snail species.

In the main morphological differences of the reproductive systems, Gyraulus convexiu-
sculus uniquely had a calcareous stylet in the penis sheath. Although there was no stylet
in the penis sheath in the other snail species, the penis sheaths connected with 1 and 2
flagella in Segmentina hemisphaerula and in Hippeutis cantori, respectively were different
from each other.

Two planorbid species, Hippeutis cantori and Segmentina hemisphaerula have a more re-
cent phylogenetic ancestor out of three species employed including Gyraulus convexiu-
sculus.
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Table 1. Snail specimens of Gyraulus convexiusculus, Hippeutis cantori and Segmentina hemisphaerula collected

from various localities in Korea

Species Localities collected Date collected Habitat Catalog number*
G. convextusculus Kosam, Kyonggi-do June 2, 1993 fish farm IUMC 55
Onyang-1, Chungchongnam-do July 7, 1993 rice field TUMC 50
Onyang-2, Chungchongnam-do July 7, 1993 pond TUMC 56
H. cantori Kosam, Kyonggi-do June 2, 1993 fish farm TUMC 48
Onyang-1, Chungchongnam-do July 7, 1993 rice field IUMC 57
Koksung, Jeonranam-do Sept, 1, 1993 ditch IUMC 52
S. hemisphaerula Yangsung, Kyonggi-do June 2, 1993 pond TUMC 49
Onyang, Chungchongnam-do July 7, 1993 rice field IUMC 58

*Catalog numbers recorded as Inha University Medical College IUMC) voucher specimens.



x4t wote]Edgol3} (Family Planorbidae) 35 thgh A% 23z 24

2 el R {2 2 E FA (character)5g A
2 Ao 2  Fgse] computer program
Hk HFel EFEE JAE P Ysto] sz} (PAUP, Swofford, 1985)% F3led A% &z 24

3. AE BRYN 24

Fig. 1. Shells of three species of Korean planorbid snails.
a. Gyraulus convexiusculus, b. Hippeutis cantors; c. Segmentina hemisphaerula
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Fig. 2. The digestive system of three Korean planorbid snails.
a, Gyraulus convexiusculus, b, Hippeutis cantori, ¢, Segmentina hemisphaerula
List of abbreviations in Figures. 2-5.: an, anus; ad, accessory duct; ag, albumen gland, bm, buccai
mass; ca, carrefour; fl, flagellum; fp, free portion between seminal vesicle and ovotestis; g, gizzard;
li, liver; ng, nidamental gland; od, ovisperm duct; ot, ovotestis; ots, ovotestis diverticulum; ov, ovi-

duct; p, penis;

pd, prostate diverticulum;

pg, prostate gland; poes, postesophagus; poin,

postintestine; pp, preputium; pres, proesophagus; prin, prointestine; ps, penis sheath; pt, prostate
tubule; py, pylorus; rc, rectum; sd, sperm duct; sp, spermatheca; spd, spermathecal duct; st, stylet;

sv, seminal vesicle; vd, vas deferens
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Fig. 3. The reproductive system of Gyraulus con-
vexiusculus.
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Fig. 4. The reproductive system of Hippeulis can-
tori.
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Fig. 5. The reproductive system of Segmentina
hemisphaerula.
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Table 2. The characters, character states and polarizing used for the phylogenetic analysis using parsimony
(PAUP) for Korean planorbids

Character Characters Polarizing Character Description of
No. state™ character states
Ct size of shell outgroup 0 H** small to medium
1 S G very small
C2 height of shell outgroup 0 G depressed,
1 S spire depressed

last whorl elevated

2 H spire depressed,
last whorl depressed
C3 umbilicus of shell common 0 G, S wide
1 H narrow
C4 inverted spire common 0 G shallow
1 HS deep
C5 size of spire common 0 G wide
1 H,S narrow
C6 lamella outgroup 0 G, H absent
1 S present
C7 spiral sculpture common 0 H,S absent
1 G present
C8 shape of aperture ancestral 0 G ovate
1 H,S triangular
C9 neck common 0 S, G short, moderately brown
1 H long, very black, reddish
Cl10 tentacle common 0 S, G short, black band
1 H long, no band
Cl1 color of head common 0 H black
1 S G brown
Cl2 eye common 0 S, G black, shown
1 H not shown
Cl3 pseudobranchia outgroup 0 G long tube-like flap
common 1 S,H short, large flap
Cl4 color of kidney common 0 H yellowish orange
I G, S white, little y ellow
Cl5 color of stomach common 0 H reddish brown
1 S,H weak brown
Clé position of outgroup 0 G, S until upper liver
intestinal loop 1 H until lower liver
(middle of seminal vesicles)
Cl17 width of preputium outgroup 0 G, S narrow
1 H wide
Cl18 length of preputium outgroup 0 G, S short
1 H long
Cl19 ratio of length of pre- common 0 G, S same as penis sheath
putium and penis sheath 1 H preputium longer than
penis sheath
C20 accessory duct outgroup 0 G, S absent
common 1 H present
C21 ratio of width of common 0 G, S penis sheath as 1/2
preputium and penis as preputium
sheath 1 H penis sheath as 1/4

as preputium

(to be continued)
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Table 2. Continued

Character Characters Polarizing Character Description of
No. state* character states
C22 ratio of length of common 0 G, S penis sheath same as preputium

preputium and penis 1 H penis sheath shorter than
sheath preputium
C23 penis sheath common 0 S,H same width throughout
I G distal half has same width,
proximal half is bulbous
C24 flagellum outgroup 0 G absent
1 S one
2 H two
C25 penis sheath common 0 G muscular
1 G glandular
C26 penis sheath common 0 S H not transparent
1 G transparent
C27 stylet common 0 H,S absent
1 G present
C28 length of vas outgroup 0 H,S long
deference 1 S short
C29 no. of diverticular outgroup 0 G H moderate
1 S many
C30 shape of diverticular outgroup 0 S short, narrow cylindrical
1 G long, wide cylindrical
2 H long, some bilobed
C31 ratio of width of sperm common 0 S same
duct and vas deferens 1 G H 2:1
C32 shape of spermathical common 0 G small ovate
gland 1 H large ovate
2 S slender
C33 color of material common 0 H,S yellowish
inside spermathical 1 G whitish or
gland littie yellowish
C34 width of spermathical common 0 G, S narrow
gland 1 H wide
C35 size of nidamental common 0 H long, large
gland outgroup 1 G, S short, small
C36 shape of nidamental common 0 H,S distinct
gland and oviduct outgroup 1 G not distinct
C37 color of albumen common 0 G white
gland 1 G,S little brown,
yellowish brown
C38 size of lobes of common 0 H,S small, narrow cylindrical
albumen gland 1 G long, wide cylindrical
C39 color of seminal outgroup 0 G white
vesicle common 1 S, H yellowish brown
C40 size of seminal 0 G small
vesicle (pieces) common 1 S H large
C41 size of lobes of 0 G small
ovotestis outgroup 1 S, H large
C42 color of the tip 0 G white to mild yellow
of ovotestis outgroup 1 S H yellow to dark orange

*Character states(0, 1, 2: unordered)
**G: Gyraulus convexiusculus, H: Hippeutis cantort; S: Segmentina hemisphaerula
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Fig. 6. Cladogram showing relationship among Korean planorbids from shell morphology and anatomy

characters using PAUP.

Het Hippeutis cantori; Sh: Segmentina hemisphaerula; Gk: Gyraulus convexiusculus; Hy: Hypothetical

ancestor
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hemisphaerula X Gyraulus spirillusel] A A+
7} dsla, Meier-Brook(1983)2 $-E|vte} g4l
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1052 Bvjab wolejEdtalolo] #hstx EAH4ES
olg-a 15 Alelol Ao} AlFSA TA BAE dopi
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