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GEOLOGICAL SIGNIFICANCE OF SILICEOUS MICROFOSSILS
FROM DOGO, OKI ISLANDS
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ABSTRACT—A combined siliceous biochronology from surface samples of Dogo, Oki Islands is presented. Samples from Karao and
Minoura sections contain more abundant and diversified biosiliceous microfossils than those from Shionohama and linoyama sections. All
known siliceous microfossil groups were observed, and the biostratigraphic events recognized from the present study serve as an
informational bridge for the early Middle Miocene succession between Japan and Korea.
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INTRODUCTION

Dogo Island is the largest of the Oki Islands in the Sea
of Japan and is located about 60 km north of the
Shimane Peninsula of Honshu (Yamasaki, 1984) (Fig.
1A). Geologically, various alkaline rocks occupy most of
the island with limited marine diatomaceous sediments
outcropping in the southern and western parts of the
island (Fig. 1B). In spite of the commercial significance
of these diatomites, most of the previous investigations
on the island were focused on volcanic rocks (see Okubo,
1984 for a historical review). It was the discovery of
Middle Miocene Miogypsina (Okubo and Takayasu,
1980) that renewed the interest of paleontologists and
geologists. Okubo and Yokota (1984) suggested that the
diatomites belong to the Denticulopsis lauta or D.
lauta-D. hustedtii Zone of Koizumi (1973).

Geographically, the island, together with other smaller
islands, is situated near the southern end of the Sea of
Japan and represents the only land between the home
islands of Japan and Korea. Analysis of contained
microfossils from the island would, therefore, bridge the
informational gap on these microfossils between the
well-known Japanese occurrences and the Pohang Basin
of Korea. Such an analysis was carried out under the
U.S.—ROK (Republic of Korea) Science Cooperative
Program (Ling ef al., 1988).

In the meantime, Kobayashi visited the island as part
of his doctoral research on the silicoflagellate biostrati-
graphy of Japan (Kobayashi, 1988). We present our
combined results in this paper.

SAMPLES ANALYZED AND RESULTS OF STUDY

The outcrop samples examined for the biosiliceous
microfossils were collected from four sections, linoyama
Quarry, Minoura Quarry, Shionohama Quarry (aban-
doned) and southwestern part of the Karao (tunnel) (Fig.
1C). All these sections are described in detail by
Kobayashi (1988), and are briefly summarized together
with the geological occurrence of microfossils (Table 1-4)
in ascending order as follows:
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Fig. 1. Index map showing geographical location of Dogo, Oki Islands
(Fig. 1A). The distribution of commercial diatomaceous deposits of
Dogo is marked with filled smaller circles, and the four outcrop sections
are indicated with filled larger circles (Fig. 1B). The detailed sample
locations are presented (Figs. 1C and 1D). INY, linoyama Quarry
section; KOT, Karao (Tunnel) section; MIN, Minoura Quarry section;
and SHO, Shionohama Quarry section.




440

Ling, Hsin Yi and Kobayashi, Hiroaki

Table 1. Geological occurrence of selected key species of radiolarians, ebridians and archacomonads from the Shionohama (SOH) section of

Dogo, Oki Islands.
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1. Shionohama section (SOH): Diatomite is exposed
along the coastal road side facing Tsuma Bay between
Kamo and Tsuma, and was once excavated for industrial
purposes. The lower part of the section consists of fragile
but hard mudstone, and the remaining strata can be
divided into two parts, diatomite below and pumiceous
sandstone above. Judging from the diatom assemblage
(Actinocyclus ingens- Denticulopsis lauta Zone), the sec-
tion is stratigraphically lower than the linoyama and
Minoura sections, but all of them belong to the Kumi
Formation.

Although silicoflagellate occurrences are limited to

only the upper part of the section, the assemblage is
assignable to the Corbisema triacantha Interval-zone. A
few radiolarian species are characteristically limited to
sample #4 of the lower section: Lychnocanoma sp. and
Didimocyrtis mammifera. On the other hand, except for
Cyrtocapsella tetrapera and Archaeomonad mammil-
losa, which make their initial appearance in sample #4,
most of the radiolarians and ebridians and also one
archaeomonad including Eucyrtidium asanoi, Ebriopsis
antiqua cornuata and Archaeosphaeridium pachyceros,
are observed only in the upper part of the diatomite
above sample #6 (Table 1).
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Table 2. Geological occurrence of selected key species of radiolarians, ebridians and archacomonads from the linoyama (INY) section of Dogo,

Oki Islands. See Table | for lithology.

IINOYAMA
(INY)
SECTION

Eucyrtidium asanoi
Eucyrtidium inflatum
Cyrtocapsella tetrapera

Archaeosphaeridium pachyceros

Theocyrtis redondensis
Ebriopsis antiqua comuta
Hermesium actinoporum
Archaeomonas mammillosa
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2. linoyama section (INY): The section is located
southwest of Saigo (town), directly north of Oki Airport,
and is one of the largest diatomite quarries on the island.
Lithology of the area consists mainly of massive gray
diatomites with a few layers of fine acidic tuff of the
Kumi Formation. A nodular hard diatomite layer is
observed near the base.

Of the seventeen samples examined, only eight contain
siliceous microfossils. The section is assigned to the
Corbisema triacantha (silicoflagellate) Interval-zone or
Denticulopsis lauta and D. hyalina (diatom) Zones, and
considered as nearly coeval to the Shionoyama section.

Cyrtocapsella tetrapera occurs sporadically throughout
the section; on the other hand, Archaeomonas mammil-
losa is present only in its lower part, while both Fucyrti-
dium asanoi and Ebriopsis antiqua cornuata only make
their appearance in the upper part with Sample #16
(Table 2).

3. Minoura section (MIN): Samples were collected
from another large diatomite quarry located north of a
harbor town, Minoura.

Eleven of the eighteen samples contain poorly to
moderately preserved silicoflagellates which are very rare
to common in abundance. The section is assigned to the
Corbisema triacantha (silicoflagellate) Interval-zone and
Denticulopsis lauta and D. hyalina (diatom) Zones.
Thus, the lower part of the section correlates with the
upper part of the Ilinoyama section, but the entire
Minoura section still belongs to the Kumi Formation.

Samples from the section contain abundant radio-
larians, ebridians and archaeomonads (Table 3). Both
Cyrtocapsella tetrapera and Archaeomonas mammillosa
nearly occur throughout the entire section, whereas
Eucyrtidium asanoi and Ebriopsis antiqua cornuata
were recovered above sample #6. The oldest occurrence
of Eucyrtidium inflatum was noticed in sample #8, while
the youngest appearance of Archaeosphaeridium pachy-
ceros was observed in sample #14.

4. Karao (tunnel) section (KOT): Samples of the
Karao section were collected along a road cutting about
200 m SW from the western end of the Karao Tunnel
which is considered the best outcrop section from Dogo
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Table 3. Geological occurrence of selected key species of radiolarians, ebridians and archaecomonads from the Minoura (MIN) section of Dogo,

Oki Islands. See Table 1 for lithology.

MINOURA
(MIN)
SECTION

Eucyrtidium asanoi
Eucyrtidium inflatum

Cyrtocapsella tetrapera

Archaeosphaeridium pachyceros

Theocyrtis redondensis
Ebriopsis antiqua comuta
Hermesium actinoporum
Archaeomonas mammillosa
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Island in the abundance, diversity and preservation of its
siliceous microfossils.

The samples from the section are essentially diatomite,
and assignable to the Corbisema triacantha Interval-
zone and Distephanus stauracanthus (silicoflagellate)
Range-zone , and the Denticulopsis hyalina, D. hustedti,
Crucidenticulopsis nicobarica, and D. praedimorpha
(diatom) Zones.

Radiolarians, archacomonads and ebridians are also
abundant in most of the samples. The initial appearance
of Theocorys redondensis, and the last occurrence of
Eucyrtidium asanoi, Ebriopsis antiqua cornuta, and
Hermesium actinoporum were recognized within the
section (Table 4).

BIOSTRATIGRAPHIC DISCUSSION

All known siliceous microfossils—archacomonads,
diatoms, ebridians, radiolarians and silicoflagellates—

were recovered from the land outcrops of Oki Island. As
previously mentioned, samples from the Karao and
Minoura sections contain more abundant and diversified
microfossils than those from the Shionohama and
linoyama sections. The geological occurrence of the key
species is presented in Table 5 together with the relative
stratigraphic position of the four sections, and the
diatom (Koizumi, 1985) and silicoflagellate (Kobayashi,
1988) zonations. The age of these outcrop sections has
been identified as early Middle Miocene.

Among radiolarians, successive extinctions (last
occurrence) of Eucyrtidium asanoi and Cyrtocapsella
tetrapera from the island is in good agreement with what
observed from coastal sections along the Sea of Japan on
Honshu; the former disappears near the top of the
Denticulopsis nicobarica Interval-zone and the latter
slightly above the base of the D. praedimorpha (diatom)
Zone (Takayanagi et al., 1984). A level of sharp decrease
in abundance has been used by Nakaseko and Sugano






