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Latest Early to Middle Miocene paleogeography of the eastern San’in
district, Southwest Japan, viewed from a provenance study
of conglomerate

Toshio Matsumoto*

Abstract In the eastern San’in district, the uppermost Lower to Middle Miocene sediments
are widely exposed. This paper presents sedimentological studies of the lower part of the
sediments (Toyooka Formation), characterized by thick sequences of conglomerate, and a
paleogeographic reconstruction of the district.

The composition and size analysis of conglomerates from the Tsuji Conglomerate
Member of the Toyooka Formation reveal that they were derived from two rows of
basement highs, trending NE-SW and ENE-WSW, existed to the northwest and southeast
of the sedimentary basin. The highs were composed mainly of Cretaceous to Paleogene felsic
volcanic rocks and Neogene andesite and basalt, and controlled the elongate morphology
(NE -SW to ENE-WSW). The coarse clastic sediments were deposited under fresh-water
conditions. They are interpreted as alluvial fan or fan delta deposits. Subsequently, the
eastern San’in district submerged rapidly from a non—marine to a deep marine environment
and the sedimentary basins became filled by thick accumulations of fine-grained deposits
(Muraoka Formation) in a short period. The sedimentation rate was several hundred meters
per million years during deposition of the Toyooka and Muraoka Formations.

Key word: sedimentary petrology, sedimentology, provenance study, latest Early to Middle
Miocene, sedimentary environment, paleogeography
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Fig. 1. Investigated area and the distribution of the uppermost Lower to Middle Miocene series
in the Tottori-Kitatajima area (Compiled from Wadatsumi & Matsumoto, 1958; Wadatsumi et
al., 1966; Tottori Prefecture, 1966; Uemura ef al., eds., 1974; Igi, ed., 1981; Matsumoto, 1986,

1989, 1991a;
Recent) - are omitted.
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KITATAJIMA AREA (Wadatsumi and Matsumoto, 1958;

TOTTORI AREA (Matsumoto, 1991) Wadatsumi et al., 1966)
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pt: pumice tuff, wt: welded tuff, tf: tuff, br: breccia., cg: conglomerate,
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Fig. 2. Generalized stratigraphy of the Tottori and Hokutan Groups in the Tottori and
Kitatajima areas. (Data of fossils for correlation are quoted from Wadatsumi & Matsumoto,
1958; Wadatsumi ef al., 1966; Tottori Prefecture, 1966; Yamana, 1968, 1977; Hojo, 1973;
Matsumoto, 1986, 1989, 1991a; Ueda, 1989; Nomura & Matsumoto, 1990).
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Fig. 3. Generalized stratigraphic profile of the Tsuji Conglomerate and Ooka Conglomerate
and Sandstone Alternation Members of the Toyooka Formation. See also Fig. 5.

Fig. 4. Tsuji Conglomerate Member. left: massive conglomerate of proximal facies. Scale bar:
1m. Southwest of Toyooka. right: massive conglomerate interbedded with pebbly sandstone and
sandstone of distal facies. Scale bar: 1Im. Fukujoji. Toyooka City.
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Table 1. Classification of gravels of the Tsuji Conglomerate Member. See also Fig. 5.

CLASS

CONSTITUENTS OF GRAVEL

Rhyolitic tuff

Rhyolitic tuff, Rhyolitic welded tuff

Rhyodacitic tuff

Rhyodacitic tuff, Rhyodacitic welded tuff

Dacitic tuff

Dacitic tuff, Dacitic welded tuff

Andesitic tuff

Andesitic tuff

Rhyolite lava

Rhyolite lava

Dacite lava

Dacite lava

Andesite lava

Andesite lava, Basalt lava

Plutonic rock

Granite, Granodiorite, Diorite

Hypabyssal rock

Porphyrite, Plagiophyre, Granite
porphyry, Quartz porphyry

Dike

Felsite

Chert

Chert, Sandstone, Shale
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Fig. 5. Change of mean size and composition of gravels of the conglomerate in the Tsuji

Conglomerate Member.
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R 2 5 (hiRIZ RS, 1987).
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Fig. 6. Provenance of clastic rocks of the Tottori and Hokutan Groups and
paleogeographical changes around the Tottori-Kitatajima area during latest Early to Middle
Miocene time (Data are quoted from Kawai, 1957; Wadatsumi & Matsumoto, 1958;
Wadatsumi et al., 1966; Tottori Prefecture, 1966; Yamana, 1968, 1977; Hojo, 1973; Uemura
et al., eds., 1974; Igi, ed., 1981; Yamada et al., eds., 1982; Matsumoto, 1986, 1989, 1991b; Igi
et al., eds., 1987; Nagami & Yamauchi, 1989; Nomura, 1989a, b; Nomura & Matsumoto,
1990; Shibata & Itoigawa, 1980; Shibata ef al., 1989; Ueda, 1989).
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Fig. 6. (Continued from the preceding page.)

1: Depositional stage of the Tsuji Conglomerate Member, 2: Depositional stage of the Ooka
Conglomerate and Sandstone Alternation and Otani Sandstone and Conglomerate Members,
3: Depositional stage of the Yubunegawa Shale Member. M.: Member, Alt.: Alternation, Cg:
Conglomerate, Ss: Sandstone. See also Fig. 9 of Matsumoto (1991b),
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