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ISOBE Ichiyo and YASUDA Akira (1995) Large coastal cliff recession at the southeastern
part of Niijima Island, Central Japan: Measurement of erosional volume of a
pyroclastic cone using aerial photogaraphy. Bull. Geol. Surv. Japan. vol. 46(9), p-
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Abstract : Niijima Island, one of the Izu Islands, lies between 34°19.6'-34°25.7’ north
latitude and 139°14.7"-139°17.7’ east longitude. Niijima extends from north to south and
its length is 11 km with a maximum width of 3 km. It is mainly composed of rhyolitic
monogenetic volcanoes.

The latest eruption occurred in 886 A.D. at the southern tip of ancient Niijima and
formed the present day Mukaiyama volcano which is composed of pyroclastic flow or
surge deposits forming low-lying hills, several pyroclastic cones and a lava dome.

The authors examined the coastal cliff recession using old maps of Niijima drawn
in the Edo period and the oldest topographic 1: 50,000 map of Niijima. The eastern part
of Mukaiyama which faces the Pacific Ocean, has been eroded by violent wave action for
more than 900 years since the eruption and the cone was eroded actively in 1912.

Topographic maps of the study area of the eastern part of Mukaiyama have been
drawn on a scale of 1: 2,500 based on aerial photographs taken in 1947, 1965, 1975 and
1990. The volume of material eroded from the large coastal cliff was calculated from
1965, 1975, 1990 topographic maps.

A summary of the recent coastal cliff recession is as follows. The cliff reached the
rim of the cone by 1975 and the cliff-line has grown to 300 m in length along the rim by
1990. The volume of material eroded from the cone and hill amounts to about 1,000,000
m? in 15 years from 1975 to 1990. The coastal cliff recession is closely related to the
sedimentary structure of the cone. The cone consists of stratified pyroclastics with ash
-fall layers which dip toward the ocean by about 35° that has resulted in landslip.

EEOERKLEIS FTERIRLTWS,
® FE RHE KRS ORI TR 886 EicFEL, B
PR DT B BT B, 31 g VERED BKRIE LY — B, HEOKE
2.7, HAE 139°14.7-139°17.7 OB b5, FEg L8 LHOWENRLY 5% 3 REDAILSTR S 1L

BLI T, 2 OB i 11 km, BRI 3km T, WK o
* BRIEMIEER Keywords : aerial photograph, map, Niijima, coastal cliff,
B ERY 5 — recession, pyroclastic cone.
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Fig.1 Bathymetric map for Niijima Island and its surroundings after Isshiki (1987). Contour in meter.
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Fig.2 Geologic map for the southern half of Niijima after Isshiki(1987)
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Pyroclastic cone
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Mukaiyama Volcano
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Pyroclastic surge deposit
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Akazakinomine Volcano
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Table1 List of using aerial

photographs and planning map for Niijima in this study.
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1990.10.28 ” KT-90-5Y C1 no7-8  1:40,000  1:2,500 5
1985. 6. RENMHEER 1:2,500 2
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Oblique view of the large coastal cliff at the southeastern part of Niijima. The photograph was taken
in May 1995. The layer of a pyroclastic cone dips as much as the cone slope, while the layer of a low
-lying hill is nearly horizontal.

KB 2 £ (1782) W gt AR I & - THb K (i KATR)

PG X RESE & ORLE, KRR EROWERIOBERICERNE-> TWwb, £ EDR 7 —)Vid 30 cm.

An old map for Niijima drawn in 1782. A small island named Hanshima was connected by a sandy bar
with the main island, Niijima and the large coastal cliff did not exist in the Edo period.
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Fig.4 Change in the cliff-line and shoreline. Line A is the northern part of the coastal cliff profile.
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Fig.5 Cross section of the large coastal cliff for 6 lines. Layer boundaries and inferred initial profiles are

drawn into each cross section.
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Fig.6  Minor topography on collapse surface of the large coastal cliff in May 1975.
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in July 1965.
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Drawing the layer boundary based on Fig. 5.
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Fig.11 Enlarged coastal cliff-line to the crater rim near N Line. Small walking road is just before falling by

erosion in November 1993.
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