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Abstract

Shinjima Island is located in Kagoshima Bay, Japan. It was formed by raising of the soil from the sea bottom of Aira Caldera area 

due to the volcanic eruption of Mt. Sakurajima in the year 1778.  Since then, cliff erosion has occurred at the west, north and east 

coasts of the island.  On the other hand, sandy beach (spit) has been created at the south side of Shinjima Island by eroded materials 

from the cliff.  The shape of the island becomes elliptic due to the predominant northern incident waves. This relatively new island is 

one of the ideal locations to study the formation process of natural beach and sediment sorting by waves in a natural manner, as well 

as to investigate the speed of cliff erosion.  In Kagoshima Prefecture, a number of coasts are bounded by sea cliffs composed by Sirasu 

sand which is an unconsolidated volcanic debris and is a commonly found soil material in southern Kyushu in Japan. 

The study shows that a rate of cliff erosion at north coast of Shinjima Island is nearly 1.55m/yr and the cliff has been retreated over 

289m since the rise.  A sand spit created by the cliff material migrates to southeastward and southwestward directions depending on 

the seasonal change in predominant wave angle.  A size of the spit recently tends to decrease due to the reduction of cliff erosion by 

revetments and breakwaters set in front of the cliff.  Forty percent of the tarus sediment material is smaller than 0.5mm in front of the 

cliff, in contrast six percent of sediment material on the sandy spit is smaller than 0.5 mm.  Most of fi ner portion of the supplied cliff 

material was dispersed into deep water while it was moving along the island to the southern tip.  Coarse material which is larger than 5 

mm is left relatively close to the cliff (supply site) and a component of coarse material decreases to a down-drift direction.  As a result, 

a sorting of transported sediment is increased in down-drift direction.
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Plate 1. Aerial view of Atsukeshi-kojima Island, Hokkaido (July 

1973).
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Plate 2. Aerial view of Iohjima Island in Kagoshima Bay. (July 

1997).

Plate 3. Aerial view of Nakanoshima Island (July 1997).

Fig. 1. Location of Shinjima Island.
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Plate 4. Aerial view of Shinjima Island (1996).
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Fig. 2.  Underwater contour line around Shinjima Island.

Fig. 3.  Underwater topography of Shinjima. (Views from west and 

north sides. Sub-aerial part of the island is ignored. The 

western and eastern submarine canyons in the fi gure were 

caused by fault activity.)

Fig. 4. Comparison of cross-shore profi les before and after the 

submarine land slide.
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Fig. 5. Offshore profi les along Shinjima Island. Profi les in north, 

west and east sides of the island show cliff erosions and 

offshore fl at slope from the mean sea level to 3 to 5m.  

Profi le of the transect 6 shows the sand accumulation.

Fig. 6. Wind rose. Solid line shows the strong wind of velocities of 

higher than 10 m/s.  Broken line shows the total wind.
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Plate 6. Shinjima Island (June, 1976).

Plate 5. Aerial view of Shinjima Island (1966).

Plate 7. Shinjima Island (May, 1984). Plate 8. Shinjima Island (1991).
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Plate 9. Protection of the cliff erosion in north side of the island. Plate 10. Sand spit generation in south side of the island.
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Fig. 7. Location of sediment sampling.
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1 1984 :
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 371-375.

2  

 1985 :  

32 375-379.

3 1992 : -

- 3075

  Table 1.  Averaged medium diameter of sediment samples.

Fig. 8. Cumulative grain size distribution at No. 2, 4, and 7.
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