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Chemical Compositions of the Rocks of Oshima-Oshima Volcano

1 2 3 4
SiO; 61.72 48.89 55. 56 49.90
TiO; 0.37 1.02 0.61 1.09
AlL,Oq 17.71 15. 00 18.28 16.05
Fe;0, 1.12 2.92 2.46 5.03
FeO 4.33 6.41 5.11 5.55
MnO 0.10 0.25 0.19 0.14
MgO 1.83 10. 60 4.05 7.03
Ca0 5.19 10.91 8.57 10.51
Na:0 3.21 1.95 2.67 2.15
K,0 3.28 1.13 1.80 1.91
H:0(+) 0.83 0.64 0.62 0.26
H:0(-) 0.16 0.12 0.13 0.06
P,0s 0.20 0.05 0.22 0.23
Total 100. 05 99. 89 . 100.27 99.92
C.index 14.0 47.1 25.6 41.2

1. AREREE AR AL IS, 7 A8, BRI
Hornblende augite hypersthene andesite, Ai-domari, Higashi-yama lower lava.
2. TmEEOEIEO XS, vkia, WL RS
Augite olivine basalt, Yamase-domari, Nishi-yama lower lava.
3. AP AMEA SR AR A2 IE, T A8, A
Hornblende olivine augite hypersthene andesite, Ai-domari, Nishi-yama middle lava.
4. HEAEEE A XS, Yo7 XAV, ek o mE A K RS
Olivine augite basalt, Cape Y akekuzure, Parasitic crater lava of the central cone.
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(Abstract)

GEOLOGY

Oshima-Oshima, a volcanic island in the Sea of Japan, is situated off the
western coast of the Oshima Peninsula, southwestern Hokkaido. It is located at Lat.
41°30° N and Long. 139" 22" E.

The island of Oshima-Oshima is 4km long in E-W direction and 3.5km
wide, having an outline of an equilateral triangle whose apex is on the eastern side.
Judging from the bathymetric chart, the volcanic cone has a submerged base, 12km
in diameter, from which the summit (714m above sea level) rises 1,700~1,900m.
The slope of the cone below the sea is gentle, dip of which is generally 10" to
15", but that above the sea is 30" to 40" . There is no surface water. Accordingly
no stream erosion has taken place anywhere. The island has so long remained un-
inhabited due to paucity of fresh water.

The island of Oshima-Oshima consists of a triple volcano. The eastern part
of the island is occupied by the Higashi-yama somma which surrounds a caldera,
more than 200m deep from the top of its eastern rim. The western part of the caldera



Recent

Late Pleistocene ?

Central cone

Nishi-yama somma

Higashi-yama somma

Table 1. Geological sequence of the Oshima-Oshima island

Beach sand and gravel (B)

Parasitic crater lava (Cp)
Lavas of olivine augite basalt
< Historic eruptions in 1741-42,
1759, 1768 and 1790
Central cone lava (Cc)
lavas and ejecta of olivine augite
basalt
< Formation of caldera
760+70 y.B.P.

Nishi-yama fragmental ejecta (Ne)
Pumice of augite-and hyperthen-
bearing biotite hornblende andesite
and ejecta of olivine augite basalt

) <Intrusion of dikes of olivine augite
basalt (Nd)

Nishi~yama upper lava (Nu)

Lavas and ejecta of augite olivine
basalt

Nishi-yama middle lava (Nm)
Lavas and ejecta of hornblende
olivine augite hypersthene
andesite and augite hypersthene
hornblende andesite

Nishi-yama lower lava (NI)
Lavas and ejecta of olivine augite
basalt

<Marine erosion
< Formation of caldera
<Intrusion of radial dikes of olivine

augite basalt (Nd)

Higashi-yama upper lava (Hu)
Lavas and ejecta of olivine augite
basalt

Higashi-yama lower lava (HI)
Lavas and ejecta of augite
hypersthene hornblende andesite
and hypersthene-bearing augite

olivine andesite

Letter in () indicate those of the legend of geological sheet-map



is completely covered by the lava of the Nishi-yama sommawhich in turn encircles
a caldera 1.3km across and more than 160m deep from the top of its southern rim.
The northern rim is much lower than the southern. Within this caldera lies a
central cone with a summit crater 250 X300m in diameter and 70m in depth,
rising 200m from its base. The central cone lava completely covers the caldera floor.

The Higashi-yama somma, the oldest body of the volcano, has been fairly
dissected due to marine erosion and exposes radial dikes cutting the body. However,
other volcanic bodies remain free from such intense erosion. At least the visible part
of the volcano probably ranges late Pleistocene to Recent in age.

The basement rocks of the volcano do not expose anywhere. It can be supp-
osed, however, that they are the Paleozoic sediments and the plutonic rocks intruding
the former which forms the basement of the Tertiary rocks in the southwestern
part of Hokkaido, as judged from xenoliths found in the lava.

The sequence of development of the volcano is tabulated as follows:

Eruptions of andesite took place in the early stage of the growth of the Hi-
gashi-yama volcano. Then, basalt was erupted to form a gigantic strato-volcano
which was intruded by radial dikes of basalt. The subsidence of the top of the strato-
volcano resulted in a caldera which is now surrounded by the Higashi-yama somma
on the east.

During some long period of quiescence, the volcanic edifice of Higashi-yama
was subjected to marine erosion. Then, basalt and andesite were erupted within the
caldera of Higashi-yama to form the second strato-volcano which completely covered
the western part of the caldera. These rocks were also intruded by dikes of basalt.
The top of the second strato-volcano was then subjected to subsidence to form another
caldera, just after the successive eruption from pumice of augite- and hyperthen-
bearing biotite hornblende andesite to coarse ash, lapilli, scoria and bombs of basalt.
The age of subsidence of the calderais estimated to be 7601:70 y.B. P., judging from
14C age determination on a wood twig buried in the pumice bed. The ring mountain
surrounding the caldera is the Nishi-yama somma.

Within this caldera, the eruption of basalt took place to form the central
cone. Flank eruptions also occurred at points on the western and northeastern foot
of the central cone. From the small craters opened at these points, aa lava of basalt
was extruded, which flowed into the sea at the northern coast.

During the historic time the central cone was active as shown in the follows:

1741 Aug. : ash fall toward the east, accompanied tsunami killed 1,467
persons on the western coast of Oshima Peninsula.
1742 Jan. : ash fall toward the east.
/- Feb. : ash fall toward the southeast.

- May. : ash fall including Pele's hair toward the east.



1759 Aug. : ash fall including Pele's hair toward the southeast.
1768 : emission of smoke.
1790 : emission of smoke.

Weak fumarolic activity is now seen on the crater wall of the central cone.
In June 1955 the maximum temperature of the fumaroles was 81°C.

The basalt of Oshima-Oshima contains phenocryst of olivine, augite, and pla-
gioclase in a groundmass mainly composed of plagioclase, augite, olivine, iron ore,
alkali-feldspar, and apatite. Orthopyroxene does not appear either as phenocryst or
groundmass mineral.

The andesite contains phenocryst of plagioclase, augite, hypersthene, olivine,
hornblende, iron ore, and rarely biotite. There is much variety in the assemblage
of these phenocrystic minerals. The groundmass is made up of plagioclase, augite,
hypersthene, alkali-feldspar, iron ore, silica minerals, and apatite. The hypersthene,
silica minerals, and alkali-feldspar are always present in the holocrystalline ground-
mass.

All the rocks of this volcano are rich in alkalies, and high in both K,O/Na,O
ratio and in MgO/FeO+Fe;O; ratios, showing similar character to the rocks of
other volcanoes on the Japan Sea side.

The basalt (columns 2 and 4, Table 2 in the Japanese text) is generally
undersaturated with silica. This feature, taken jointly with its high alkali content,
groups the basalt with the alkali olivine basalt of the Circum-Japan Sea alkali
province. The andesite which is intimately associated with basalt, however, is
oversaturated with silica (columns 1 and 3) and has a characteristic feature of the
calc-alkali andesite in both mineralogy and chemistry.

Xenoliths of hornfels of pelitic sediment origin, chert, granite, and diorite
are abundantly found in the andesite. Mafic and ultramafic inclusions of plutonic
rock appearance are also found in the andesite.
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Higasni-yama somma (front), Nishi-yama somma (middle), and Central cone (right)
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2. Bl EEESE (Hu) I3 L7 XA IR (Hd)
A dike of Basalt (Hd) intruded in the Higashi-yama upper lava (Hu)
A:Sea-cliff of the northern foot of the Higashi-yama somma B:Aclose-up the A

8= 3. 7 L4k LoD 7 P A

EW IR~ T Lz 2 IE i (Nm) OISR 2 %
Southwestern slope of the Nishi-yama somma. Lava banks of
the andesite (Nm) flowed down to the Cape Nampa are seen
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Lot Lizflk ntsss (Cp), Y77 AVl FaiEm sk (Nd) 2. gk EE EoFEAN
Parasitic crater lava (Cp) flowed into the sea at the Cape The principal crater on the summit of the central
Y akekuzure. One of the Nishi-yama dike in front cone

3. ki EFEEOMA D (Fal) AR (Cp) 75 % o BE X 7E (L1l 4. kO EFEBICEIT S 2Kk/IKAD—D
A parasitic crater (front) on the western flank of the One of the secondary craterlets on the western
central cone. The wall behind the lava field (Cp) is flank of the central cone

the Nishi-yama somma

5. WL (Ne) o> KIEH5 AR K L 6. ik O A B S AT MR < OV AR 1
A large spindle-shaped volcanic bomb of the Elongated spindle-shaped volcanic bombs ejected

Nishi-yama fragmental ejecta(Ne) from the central cone
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1. BB G A E N SRR PO A 22 s, RO A (HD 2. mEE O s, I B E (Hu)
Olivin-bearing augite hypersthene hornblende Augite olivine basalt, Nishi-yama upper lava (Nu)

andesite, Higashi-yama lower lava (HI)

3. MUSEAERIACE X, TILEIR (Nd) 4. SRR S K ORI o RERA DR U OB, T (Ne)
Olivine augite basalt, Nishi-yama dike (Nd) A pumice of hypersthene and augite-bearing biotite
hornblende andesite, Nishi-yama fragmental ejecta (Ne)

5. A NA BN A R EMEY, WY (Ne) hicEEns 6. ¥ A ERHES (BEEAMS), WmEilhEEs (Nm) hicEEns
An accidental ejecta of hornblende gabbroic rock A xenolith of dunite or olivine nodule included
found in the Nishi-yama fragmental ejecta (Ne) in the Nishi-yama middle lava (Nm)

BAREE B I O ITE 9= T 1.5mm
Scale: 1.5mm in width in all photomicrographs

ol: Hill& % olivine aug: & Bk A augite hyp: &85} 7 hypersthene hor: f B34 hornblende
bi: RER: biotite mt: #k§L iron ore pl: #H& £ plagioclase gl: 77 * glass
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