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Chapter 1 since land snail’s local speciation often informs biogeography, we investigated the geographical
variation of Cyclophorus herklotsi Martens, 1860 and the usefulness of classifying and measuring
Cyclophorus herklotsi with the shell measurement of a sample of 150 shells of 30 plants at Kagoshima
(Shiroyama Park), Yaku-shima, Kuchierabu-jima, Kuchino-shima and Tanega-shima, Japan. We
determined the distance between populations according to the Euclidean distance between the average
values of each variable using the measurement methods of Kameda et al. and Urabe.

We performed cluster analysis based on the numerical values generated and grouped of each population.
With clusters based on the two measurement methods, we grouped samples of Shiroyama and Yaku-shima,
Kuchierabu-jima and Kuchino-shima, and Tanega-shima respectively. Results from the two analytical
methods showed no significant differences. Iindividuals of Tanega-shima tended to have larger shells
than individuals of other production areas, while individuals of Kuchierabu-jima and Kuchino-shima
tended to have smaller shells. Because these variations are categories of intra-population variation, these
populations are not considered to be the a variant or subspecies. Accordingly, it is impossible to
distinguish mainland populations from island populations only by analyzing shell form.

Chapter 3 the traditional classification of land snails has heavily relied to the comparative morphology
of shell. However, shell characters are susceptible convergence due to similar ecological requirements or
can be highly variable due to geographic isolation and random genetic drift. Therefore, the information
based on only shell morphologies is not enough for definite identification.

Recent studies are conducted by integration of various approaches, including analyses of shell and
anatomical characters and assessment of genetic variation. Those studies provided new imformations into
existent classification.

Moreover, land snails invite regional differentiation because of their low mobility. Therefore, they provide
informative information for biogeographical study.

The genus Cyclophorus has a wide-ranging distribution from Southeast Asia to East Asia and belongs to
terrestrial prosobrances having a operculum. The intraspecific shell morphology of this genus is variable.
Five Cyclophorus species inhabit Kagoshima prefecture; Cyclophorus herklotsi MARTENS, 1860,
Cyclophorus hirasei PILSBRY, 1901, Cyclophorus oshimanus KURODA, 1928, Cyclophorus kikaiensis
PILSBRY, 1902, Cyclophorus turgidus (PFEIFFER, 1851). These five species that previously had been
described on the basis of shell characters only. The phylogenetic relationship of these species has never
studied before.

The objective of this study was to revise the five Cyclophorus species which inhabit Kagoshima prefecture
by using morphological and molecular phylogenetic approaches.

Shell morphology of these five species showed geographic variation. Patterns and sizes of shells of those
showed individual differences.



I sequenced 548bp of the mitochondrial cytochrome oxidase subunit I (COI) gene in the genus
Cyclophorus and constructed phylogenetic trees, using Neighbor-joining method and Maxumim-likelihood
method.

Sequences of Amami-oshima devided Cyclophorus into two groups largely. One group was composed
Cyclophorus from the north peninsula named ‘Kasari-hanto’ of Amami-oshima. The other group was
composed of Cyclophorus from the middle part of Amami-oshima to Tokuno-shima.

Cyclophorus of Tanega-shima & Yaku-shima were included in the group of species from the mainland of
Kagoshima; Cyclophorus herklotsi MARTENS, 1860. This result was consistent with traditional
taxonomy.

Thus, classification based on morphological data was very unsatisfactory in the genus Cyclophorus. This
study suggested the necessity to revise the existent taxonomy of the five Cyclophorus species.

This study found that shell morphology of Cyclophorus showed multiple phenotype. To identify species of
this genus, it is the most effective tool to use molecular phylogeny analyses.



