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The present study showed how can the chemical, mineralogical and physical properties of bedrock and soils samples
from granite and granodiorite landslide areas under humid continental, temperate and subtropical climate regions be
applied to quantify the degree of weathering. The weathering products including mica clay, kaolin, and vermiculite
or 14A intergrade minerals are enriched in soil samples of both granite and granodiorite areas due to the alteration of
primary minerals. The low temperate climate region, Nagiso granite soil samples are dominated by vermiculite or 14A
intergrade minerals, whereas the subtropical climate region, Ishigaki granite and granodiorite samples are dominated by
kaolin minerals. The elemental analysis and weathering indices of rocks indicates that chemical weathering especially
dissolution or leaching progress intensively in the studied areas in the order from bedrock, slip surface and upper
surface soil. While undergoing the weathering processes, the rock particles gradually reduced in size to produce finer

soil particles and their abundance increase upwards.

Chemical weathering changes the structure and chemical composition of parent rocks and thereby making the rocks
more prone to physical disintegration which leads to the changes of physical properties. Thus, density decreases and
porosity increases upwards and leads to alteration of larger materials to finer materials with the formation of secondary
clay minerals. Chemical weathering indices also show a strong correlation with both bulk density and porosity in all

study areas.

Chemical, mineralogical and physical properties are subjected to change at different stages in weathering process

under different climatic condition. The weathering indices and some other rock properties fitted the climatic data



showed that temperature, is the most influential climatic factor responsible for the chemical weathering. The correlations
favored that the temperature eroded the granodiorite more than granite. A similar comparison was made for mean annual
precipitation, however, it was shown that there was little relation. Therefore, the degree of chemical weathering from

humid continental to subtropical granite and granodiorite areas were mainly governed by temperature.

In conclusion, it can be stated that mineralogical and chemical properties along with weathering indices analyses as
well as the physical properties analysis of rocks showed that they are significantly weathered. Under intense chemical
weathering associated with the temperature variation, the parent rocks had undergone physical disintegration processes
and chemical decomposition to produce silt to clay size particles. Therefore, the alteration of primary minerals to

secondary clay minerals drastically reduced the rock strength which governs the extensive slope failure.

Though, combined analyses of mineralogical, chemical and physical properties are more effective techniques for
characterizing the degree of weathering under humid continental to sub-tropical climate. In addition, the correlation
between different properties are also enhanced the applicability to evaluate the degree weathering. However, besides
these, detailed geotechnical analysis, especially the mechanical properties analysis as well as the daily temperature and
precipitation data analyses are also necessary for further precise investigation of slope stability analysis in the study

areas.
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