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Abstract: The Middle Miocene Tsurushi Formation distributed in Sado Island is composed of the lower
basalt and upper mudstone. This formation is important to elucidate the geohistory of Sado Island and the
expansion process of Japan Sea.

We tried to clarify the geologic age of the Tsurushi Formation by using biostratigraphical data on
microfossils from this formation. We identified radiolarian fossils from three sites (Sites 1 to 3) of the
Tsurushi Formation and correlated the radiolarian assemblages with the previously proposed radiolarian
zones. At the Site 1, we discriminated Eucyrtidium inflatum. E. inflatum indicate the E. inflatum Zone,
which corresponds to 15.3-11.7 Ma. At the Site 2, E. inflatum, Lychnocanoma kamtschatica and
Lychnocanoma magnacornuta were identified. On the basis of the occurrences of these species, the
formation of the Site 2 can be correlated with the E. inflatum Zone (15.3—11.7 Ma) to the L. magnacornuta
Zone (11.7-9.1 Ma). L. kamtschatica has been reported only from the high latitudes of the North Pacific.
The occurrence of this species from the Tsurushi Formation is its first occurrence from the Japan Sea
region. At the Site 3, relatively a lot of specimens of Cyrtocapsella tetrapera and Cyrtocapsella japonica
are identified, which indicate the Subzone a of the E. inflatum Zone or older zones.

Keywords: Miocene, radiolaria, Japan Sea, Tsurushi Formation
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Fig. 1 Map of the study area. Topographic map is from the GIS map (https://maps.gsi.go.jp/#16/37.862158/138.294353/&base=std
&ls=std&disp=1&vs=c1j010u0t0z0r0f0, https://maps.gsi.go.jp/#16/37.904395/138.385892/&base=std&ls=std&disp=1&vs=
¢1j010u0t0z0r0f0 (December 27, 2018)) of the Geospatial Information Authority of Japan.

A, Location map of Sado Island. B, Location map of samples. C, Location map of Site 1 and Site 2. D, Location map of Site 3.
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Fig. 2 Columner section and stratigraphic occurrence of
radiolarian fossils of the Tsurushi Formation at Site 1.
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Fig. 3 Columner section and stratigraphic occurrence of radiolarian fossils of the Tsurushi Formation at Site 2.
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Fig. 4 Columner section and stratigraphic occurrence of
radiolarian fossils of the Tsurushi Formation at Site 3.
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Table 1

List of radiolarian fossils.

Site 2 Site 3

Sample number

H28-01
H28-02
H28-05

H28-07

H28-08
H28-09
H28-12
H28-16
H28-17
H28-19
H28-20
H28-21
H28-26
H28-28

Actinomma sp.

® |H28-10

Anthocorys pseudoovata

Calocyclas motoyamai

Ceratospyris sp.

Cornutella profunda

0 0 0 03

Cyrtocapsella japonica

Cyrtocapsella tetrapera

Dendrosphyris sp.

Dictyocoryne sp.

Eucyrtidium calvertense

Eucyrtidium inflatum o ([

Flustrella sp. o ([

Haliomma sp.

Lipmanella redondoensis

Lychnocanoma kamtschatica

Lychnocanoma magnacornuta

Lychnocanoma sp.

Spongoplegma variabile

Stichocorys delmontensis o

Theoperidae gen. et sp. indet.

Thecosphaera sp. o (@
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Plate I ~ SEM photomicrographs of radiolarian fossils from the Tsurushi Formation.
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Spongoplegma variabile Nakaseko (H28-10)
Thecosphaera sp. (H28-10)

Thecosphaera sp. (H28-02)

Haliomma sp. (H28-01)

Lipmanella redondoensis Campbell and Clark (H28-07)
Lipmanella redondoensis Campbell and Clark (H28-13)
Lipmanella redondoensis Campbell and Clark (H28-10)
Lipmanella redondoensis Campbell and Clark (H28-10)
Lychnocanoma magnacornuta Sakai (H28-13)

. Lychnocanoma kamtschatica Kamikuri (H28-10)
. Calocyclas motoyamai Kamikuri (H28-10)
. Eucyrtidium inflatum Kling (H28-13)

. Eucyrtidium inflatum Kling (H28-10)

. Eucyrtidium calvertense Martin (H28-10)

. Cyrtocapsella tetrapera Haeckel (H28-07)
. Cyrtocapsella japonica Nakaseko (H28-13)
. Dictyocoryne sp. (H28-10)

. Theoperidae gen. et sp. indet. (H28-10)

. Dendrosphyris sp. (H28-13)

. Cornutella profunda Ehrenberg (H28-10)

. Cornutella profunda Ehrenberg (H28-10)
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