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Observation on Radulae of 17 Species of Terrestrial Mollusks by
Scanning Electron Microscopy and Its Taxonomic Significance

LU Tian-Yang WAN Zi-Wei ZHAO Shuai HUANG Xiao-Chen
WU Xiao-Ping OUYANG Shan’

School of Life Sciences, Nanchang University, Nanchang 330031, China

Abstract: [Objectives] The radula of the terrestrial mollusk is generally composed of a central vertical tooth
row, severa vertical rows of lateral teeth on both sides, and severa vertical rows of marginal teeth on both
sides of the lateral teeth. The aim of the present study was to analyze the radulae characteristics of different
families, genera, species of terrestrial mollusks, and to further explore the taxonomic significance of radula
form classification hierarchies of terrestrial mollusks. [Methods] With the back of the terrestrial mollusk
facing upwards, the mantles on both sides were separated, the buccal mass was taken, and the muscle tissue
was removed toobserve the radula sac. The radula sac was treated with 5% NaOH solution for 3 to 5 minutes,

followed by peeling off the radula and removing the connective tissue, then the alkaline solution on the radula
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was wash off with distilled water, followed by ultrasonic cleaning. After dehydration with alcohol gradients,
samples were stored in 70% alcohol. The radulae were transferred to the sample table for metal spraying after
natural drying, and were observed and photographed under the FEI Quanta 200F scanning electron
microscope (SEM). The radulae of 17 species of terrestrial mollusks belonging to 3 orders, 10 families, 12
genera were observed. [Results] The results showed that among the 17 species of terrestrial mollusks studied,
the number of vertical rows of central teeth was all one. The numbers of vertical rows of lateral teeth ranged
from 12 to 218, and the numbers of marginal teeth ranged from O to 204. The central teeth were divided into
unicuspid, tricuspid, and multitooth types (Fig. 5). There were many types of lateral teeth and marginal teeth.
The numbers of cusps of lateral teeth were from 1 to 6, and the numbers of cusps of the marginal teeth varied
from 1 to 10. [Conclusion] Combined with the 38 species of terrestrial mollusks previously reported, there are
55 species in total in 3 orders, 20 families, and 41 genera, and the morphology and numbers of cusps of the
central teeth, lateral teeth, and marginal teeth of terrestrial mollusks of different families are quite different.
Radulae of the same genus have similarities in morphology, and the difference in morphology is small. The
numbers of vertical rows of different species in the same family are quite different, and there is no regularity

(Appendix 2). The morphological characteristics of radula have important taxonomic significance in different

classification hierarchies.
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Fig. 1 Observation on radulae of 6 species of terrestrial mollusks by SEM
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a Centra teeth, lateral teeth and marginal teeth of Carychium pessimum; b. Central teeth and lateral teeth of Eleutherocaulis alte; c. Marginal
teeth of E. alte; d. Central teeth and latera teeth of Snicola fimbriosa; e. Lateral teeth and marginal teeth of S. fimbriosa; f. Central teeth and
Lateral teeth of Hemiphaedusa moellendorffiana; g. Lateral teeth and marginal teeth of Anadenus yangtzeensis; h. Lateral teeth and marginal teeth
of H. moellendorffiana; i. Central teeth and lateral teeth of A. yangtzeensis; j. Central teeth and lateral teeth of Trochomorpha paviei; k. Margina
teeth of T. paviei.

C. fgiki; L. MIiki; M. Zik C. Central teeth; L. Lateral teeth; M. Marginal teeth
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Fig. 2 Observation on radulae of 7 species of terrestrial mollusksby SEM
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a Centra teeth and lateral teeth of Kaliella spelaea; b. Lateral teeth of K. spelaea; c. Central teeth, lateral teeth and marginal teeth of K.
munipurensis; d. Central teeth and lateral teeth of K. seckingeriana; e. Lateral teeth of K. seckingeriana; f. Central teeth and latera teeth of K.
depressa; g. Central teeth and lateral teeth of Macrochlamys rejecta; h. Latera teeth and margina teeth of M. rejecta; i. Lateral teeth of K.
depressa; j. Central teeth and lateral teeth of M. superlita; k. Lateral teeth and marginal teeth of M. superlita; |. Central teeth and lateral teeth of
Megaustenia imperator.

C. Hdedhi; L. fith; M. &k C. Central teeth; L. Lateral teeth; M. Marginal teeth
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Fig. 3 Observation on radulae of 5 species of terrestrial mollusks by SEM
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a Lateral teeth and marginal teeth of Megaustenia imperator; b. Central teeth and lateral teeth of Acusta despecta; c. Central teeth and lateral teeth
of Plectotropis gerlachi; d. Lateral teeth and marginal teeth of P. gerlachi; e. Marginal teeth of A. despecta; f. Centra teeth and latera teeth of
Succinea arundinetorum; g. Marginal teeth of S arundinetorum; h. Lateral teeth and marginal teeth of S. erythrophana; i. Centra teeth and latera
teeth of S. erythrophana.

C. fgiki; L. MIiki; M. Zkik C. Central teeth; L. Lateral teeth; M. Marginal teeth
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Fig.4 Morphology of shellsin 17 species of terrestrial mollusks
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a. Carychium pessmum; b. Eleutherocaulis alte; c. Snicola fimbriosa; d. Hemiphaedusa moellendorffiana; e. Anadenus yangtzeensis;
f. Trochomorpha paviei; g. Kaliella spelaea; h. K. munipurensis; i. K. seckingeriana; j. K. depressa; k. Macrochlamys rejecta; I. M. superlita;
m. Megaustenia imperator; n. Acusta despecta; o. Plectotropis gerlachi; p. Succinea arundinetorum; g. S. erythrophana.
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Fig.5 Morphological patternsof central teeth, lateral teeth, and marginal teeth of terrestrial mollusks
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$hif (M-5 % M-9).

Morphologica patterns of central teeth: unicuspid type (C-1 and C-2); tricuspid type (C-3 to C-5); multitooth type (C-6 to C-8). Morphological
patterns of lateral teeth: unicuspid type (L-1 and L-2); bicuspid type (L-3); tricuspid type (L-4 to L-6); multitooth type (L-7 to L-10).
Morphological patterns of marginal teeth: unicuspid type (M-1); bicuspid type (M-2); tricuspid type (M-3 and M-4); multitooth type (M-5 to

M-9).
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