
Figure 1.  Map of study area and study slopes (Japan). (A) Middle part of Japan. (B) Summit Level map (2 
km width) in Taga Mountains (modified after Hayakawa and Mishima (1997)). (C) Study slopes 
in biotite granite (Gb) area. (D) Study slopes in hornblende biotite granite (Ghb) area. 



Figure 2.  Lithology and distribution of soil slips in Taga Mountains (modified after 
Tanaka, 1983). Location of this map is shown in Figure 1B.





Figure 4. Profiles of Nc value and classification of soil layer on 
biotite granite (Gb-1) and hornblende biotite granite (Ghb-1) 
slopes. 
UL: upper layer (Nc<5), ML: middle layer (5≤Nc<10), LL: 
lower layer (10≤Nc<30), WB: weathered bedrock (Nc≥30)  





Figure 6. X-ray diffractograms for bulk samples at different depths in soil profile and bedrock on 
biotite granite (Gb-1) and hornblende biotite granite (Ghb-1) slopes.
UL: upper layer (Nc<5), ML: middle layer (5≤Nc<10), LL: lower layer (10≤Nc<30)



Figure 7. RI-values at different depths in soil profile and bedrock on biotite granite (Gb) and 
hornblende biotite granite (Ghb) slopes.
UL: upper layer (Nc<5), ML: middle layer (5≤Nc<10), LL: lower layer (10≤Nc<30), 
WB: weathered bedrock (Nc≥30)  



Figure 8. Chemical properties at different depths in soil profile and bedrock on biotite granite 
(Gb-1) and hornblende biotite granite (Ghb-1) slopes.
UL: upper layer (Nc<5), ML: middle layer (5≤Nc<10), LL: lower layer (10≤Nc<30), 
WB: weathered bedrock (Nc≥30)  



Figure 9. Ratios of oxides / TiO2 (ROT) of soil layer to bedrock on biotite granite 
(Gb-1) and hornblende biotite granite (Ghb-1) slopes.
UL: upper layer (Nc<5), ML: middle layer (5≤Nc<10), LL: lower layer
(10≤Nc<30), WB: weathered bedrock (Nc≥30) 



Figure 10. Grain-size distribution at different depths in soil profile on the biotite granite 
(Gb-1) and hornblende biotite granite (Ghb-1) slopes. UL: upper layer (Nc<5), 
ML: middle layer (5≤Nc<10), LL: lower layer (10≤Nc<30)



Figure 11. Physical and mechanical properties at different depths in soil profile on biotite granite 
(Gb-1) and hornblende biotite granite (Ghb-1) slopes.
UL: upper layer (Nc<5), ML: middle layer (5≤Nc<10), LL: lower layer (10≤Nc<30), 
WB: weathered bedrock (Nc≥30)  .



Figure 12. Shear strength parameters c and φ at different depths in 
soil profile on biotite granite (Gb-1) and hornblende 
biotite granite (Ghb-1) slopes.
UL: upper layer (Nc<5), ML: middle layer (5≤Nc<10), 
LL: lower layer (10≤Nc<30), WB: weathered bedrock
(Nc≥30)  



Figure 13. γd and Lγd –values of soil layer and bedrock on biotite granite (Gb-1) and 
hornblende biotite granite (Ghb-1) slopes.
UL: upper layer (Nc<5), ML: middle layer (5≤Nc<10), LL: lower layer
(10≤Nc<30), WB: weathered bedrock (Nc≥30) 



Figure 14. Shearing forces (FD) and shearing resistances (FR) at 
different depths in soil profile on biotite granite (Gb-1) 
and hornblende biotite granite (Ghb-1) slopes.
UL: upper layer (Nc<5), ML: middle layer (5≤Nc<10), 
LL: lower layer (10≤Nc<30), WB: weathered bedrock
(Nc≥30)  



Figure 15. Effect of mineral composition of bedrock on soil-layer structure for biotite granite and 
hornblende biotite granite slopes.
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Table 1. Slip depth and slope angle of soil-slip scars on biotite
granite (Gb) and hornblende biotite granite (Ghb) slopes. 

m-okubo
テキストボックス
Figure 1. Map of study area and study slopes (Japan). (A) Middle part of Japan. (B) Summit Level map (2km width) in Taga Mountains (modified after Hayakawa and Mishima (1997)). (C) Study slopesin biotite granite (Gb) area. (D) Study slopes in hornblende biotite granite (Ghb) area.Figure 10. Grain-size distribution at different depths in soil profile on the biotite granite(Gb-1) and hornblende biotite granite (Ghb-1) slopes. UL: upper layer (Nc<5),ML: middle layer (5≤Nc<10), LL: lower layer (10≤Nc<30)Figure 11. Physical and mechanical properties at different depths in soil profile on biotite granite(Gb-1) and hornblende biotite granite (Ghb-1) slopes.UL: upper layer (Nc<5), ML: middle layer (5≤Nc<10), LL: lower layer (10≤Nc<30),WB: weathered bedrock (Nc≥30) .Figure 12. Shear strength parameters c and φ at different depths insoil profile on biotite granite (Gb-1) and hornblendebiotite granite (Ghb-1) slopes.UL: upper layer (Nc<5), ML: middle layer (5≤Nc<10),LL: lower layer (10≤Nc<30), WB: weathered bedrock(Nc≥30)Figure 13. γd and Lγd –values of soil layer and bedrock on biotite granite (Gb-1) andhornblende biotite granite (Ghb-1) slopes.UL: upper layer (Nc<5), ML: middle layer (5≤Nc<10), LL: lower layer(10≤Nc<30), WB: weathered bedrock (Nc≥30)Figure 14. Shearing forces (FD) and shearing resistances (FR) atdifferent depths in soil profile on biotite granite (Gb-1)and hornblende biotite granite (Ghb-1) slopes.UL: upper layer (Nc<5), ML: middle layer (5≤Nc<10),LL: lower layer (10≤Nc<30), WB: weathered bedrock(Nc≥30)Figure 15. Effect of mineral composition of bedrock on soil-layer structure for biotite granite andhornblende biotite granite slopes.BBioiotittieteggrarannitiete ( H(Hoornrnbblelennddee b bioiotittieteggrraannitiete)) s sloloppeessLLitihthoolologgyyOccurrence and densityof soil slipsOccurrence and densityof soil slipsWeatheringcharacteristicWeatheringcharacteristicProperties ofweathering materialsProperties ofweathering materialsSmall (large) amount of biotite susceptible to chemical weatheringWeathering materialsuffered from small (large)chemical weatheringThin (thick) soil layer with highpermeability below slip planeEasy (difficult) arising of water table toward slopesurface above slip plane during heavy rainfallLarge (small) density of soil slipsSmall (large) amount of biotiteweathered in or below slip planeEasy (difficult) occurrence of soil slipsFigure 2. Lithology and distribution of soil slips in Taga Mountains (modified afterTanaka, 1983). Location of this map is shown in Figure 1B.Figure 4. Profiles of Nc value and classification of soil layer onbiotite granite (Gb-1) and hornblende biotite granite (Ghb-1)slopes.UL: upper layer (Nc<5), ML: middle layer (5≤Nc<10), LL:lower layer (10≤Nc<30), WB: weathered bedrock (Nc≥30)Figure 6. X-ray diffractograms for bulk samples at different depths in soil profile and bedrock onbiotite granite (Gb-1) and hornblende biotite granite (Ghb-1) slopes.UL: upper layer (Nc<5), ML: middle layer (5≤Nc<10), LL: lower layer (10≤Nc<30)Figure 7. RI-values at different depths in soil profile and bedrock on biotite granite (Gb) andhornblende biotite granite (Ghb) slopes.UL: upper layer (Nc<5), ML: middle layer (5≤Nc<10), LL: lower layer (10≤Nc<30),WB: weathered bedrock (Nc≥30)Figure 8. Chemical properties at different depths in soil profile and bedrock on biotite granite(Gb-1) and hornblende biotite granite (Ghb-1) slopes.UL: upper layer (Nc<5), ML: middle layer (5≤Nc<10), LL: lower layer (10≤Nc<30),WB: weathered bedrock (Nc≥30)Figure 9. Ratios of oxides / TiO2 (ROT) of soil layer to bedrock on biotite granite(Gb-1) and hornblende biotite granite (Ghb-1) slopes.UL: upper layer (Nc<5), ML: middle layer (5≤Nc<10), LL: lower layer(10≤Nc<30), WB: weathered bedrock (Nc≥30)Table 1. Slip depth and slope angle of soil-slip scars on biotitegranite (Gb) and hornblende biotite granite (Ghb) slopes.Table 2. Normative mineral composition of biotite granite andhornblende biotite granite.Table 3. Clay minerals in soil layer on biotite granite (Gb-1) andhornblende biotite granite (Ghb-1) slopes.



Table 2. Normative mineral composition of biotite granite and 
hornblende biotite granite.



Table 3. Clay minerals in soil layer on biotite granite (Gb-1) and 
hornblende biotite granite (Ghb-1) slopes. 
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