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Moles were the member of subterranean mammals adapted to the fossorial niche
construct tunnel systems and spend most of their life within the systems. The systems
consist of shallow and deep tunnels, extending not only horizontally, but also vertically in
the underground. Moles are the representative animals with such an underground life style
and do have three dimensional tunnel systems. Generally, moles have been believed that
they have seasonal variations of depth use, and considered to be likely due to the depth of
preferred soil temperature and/or distributions of their prey, soil animals.
Moles are regarded as the pest to be controlled all the world. Especially in the pasture, the
mole-hill formed on the surface by pushing up the soil from deep part when moles dug in
-|deep part was thought to be one of the factors leading the soil contamination in the silage
and causing the quality loss of it. In contrast, there are extinct and threatened species in
Japanese moles by the habitat reduction from the agrarian land reform. However, the
behavioral knowledge of the mole, such as spatial utilization of subterranean habitat, has
been limited although it is essential for their control or conservation.
Therefore, the goal of this thesis is to elucidate the mode of subterranean habitat utlhzatlon
of moles and to expand knowledge base in the behavioral ecology for control and
conservation. Especially, in this study I focused on seasonal changes in the subterranean
depth utilization and those mechanisms which are related to the construction of the mole-hill
and the habitat selection in the horizontal aspect.
In this thesis, subterranean spatial utilization including depth utilization and horizontal
habitat selection was investigated in the lesser Japanese mole Mogera imaizumii and in the
large Japanese mole Mogera wogura by radio telemetry. Collaterally, the soil temperature
and the vertical distribution of soil animals were studied to evaluate their contributions to
seasonal changes in the depth utilization of the moles. The horizontal habitat selection in the
pasture land was studied on M. wogura and the infection of the microhabitats was evaluated.
Then the relationship between the depth utilization and the construction of the mole-hill was
examined. In addition, to elucidate the depth which moles foraged and the manner of
foraging, the stomach contents of M. wogura and the vertical distribution of soil animals in
the same field were compared, as to examine the relationship between the diet selection and
seasonality in the depth utilization. Finally, to investigate the suitable temperature zone
(thermo neutral zone; TNZ) suitable to moles and physiological characteristics of the
adaptation to the subterranean environment, the resting metabolic rate (RMR) and body
temperature of M. wogura were measured in various ambient temperatures to estimate the
thermal conductance (C).
The depth utilizations changed seasonally in both species (P<0.05). The
construction of the mole-hill was related to the deep part utilization by moles in the pasture.
In both species their depth utilization was involved in the soil temperature while it was
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Streptococcus dysgalactiae subsp. dysgalactiae is a Gram-positive bacterium belonging
to a-hemolytic Lancefield group C streptococci (GCSD). Recently, GCSD infections have|-
been increasing in the farmed amberjack Seriola dumerili and the S. quinqueradiata in
Japan. The remarkable clinical similarity betweenGCSD and Lactococcus garvieae
infections has hindered the differentiation of these two strains, making rapid and accurate
diagnosis of the diseased fish in fish farms difficult. GCSD from diseased fish were]
presumptively identified and isolated using Todd-Hewitt agar containing Congo red dye
(TH-CR). The TH-CR agar was also used to detect and presumptively identify the GCSD
obtained from artificially or naturally infected fish. Orange GCSD colonies distinct from thej
L. garvieae colonies were observed on the TH-CR agdr; thus, TH-CR agar can be used to
detect and identify GCSD isolated from infected fish.

GCSD isolates collected from diseased fish in Japan and other Asian countries were
characterized using biased sinusoidal field gel electrophoresis (BSFGE), sod4 gene
sequence analysis, and antimicrobial susceptibility. GCSD strains isolated from diseased
fish were exhibited high phenotypic homogeneity irrespective of the countries from where
the strains were collected. Seventeen isolates were found to be resistant to oxytetracycline,| -
except for the strains collected in Taiwan and one strain collected in China. The sod4 gene
sequence analysis revealed that 23 isolates were identical, except for one Japanese isolate, in
which a single nucleotide differed from that of the other isolates. Based on BSFGE typing
by Apal macrorestriction, the isolates — including the Japanese, Taiwanese, and Chinese
isolates — could be grouped into one main cluster at a 70% similarity level. However, the
macrorestriction genotypes of some isolates were apparently distinct from those of the main|
cluster. '

The cell surface related properties, such as the hemagglutination capacity and
hydrophobicity, of the GCSD isolates were examined. In addition, the relationship between
these properties and the adhesion and the invasiveness of the isolates was investigated. Thej
GCSD isolates exhibited hydrophobic properties. Their hemagglutination activity was
highest against amberjack and guinea pig erythrocytes followed by bovine, equine, and
avian erythrocytes. The GCSD isolates adhered to and possibly invaded cells of a fish
epithelial cell line cultured in vitro. Moreover, the invasion capacity may represent aj
potentially important feature in the pathogenesis and the mode of virulence of GCSD
infection. '
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