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Detrital garnet in sandstone from the Permian strata of the Chichibu Terrane
in western Kyushu, Southwest Japan*

Takami Miyamoto**, Junji Kuwazuru*** and Eiko Kawamoto**

Abstract Detrital garnet in sandstone from the Permian strata in the western part of
Kyushu and the central part of Shikoku, Southwest Japan, are studied from a petrological
viewpoint. EPMA analysis of detrital garnets (a total of 612 grains) reveals the following;

(1) There are significant differences in chemical composition between the detrital garnets
of the sandstones from the Kuma and Kozaki Formations (well-organized stratigraphic
units which consists of clastic sediments) and those from the Miyvama and Kamoshishigawa
Formations (chaotic mélange units). The former are characterized by grandite, whereas the
latter are characterized by almandine.

(2) Detrital garnets in sandstones of the Mizukoshi Formation and the Ichinose Formation
are chemically similar to those in sandstones of the Kuma and Kozaki Formations.

Judging from the chemical composition of detrital garnets and the constitution of the

conglomerates, the source area of the clastics of the Kuma, Kozaki, Mizukoshi and Ichinose
Formations consisted chiefly of granitic rocks, acidic volcanic rocks, metamorphosed
calcareous rocks, and metamorphic rocks of greenschist to amphibolite facies.

Key words: detrital garnet, Chichibu, sandstone, Kuma Formation, Kamoshishigawa
Formation, Permian
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Fig. 1. Index map. M.T.L.: Median Tectonic Line, B.T.L.: Butsuzo Tectonic Line, Ku: Kuma
Formation, Kz: Kozaki Formation, My: Miyama Formation, Km: Kamoshishigawa Formation,
Ic: Ichinose Formation, Mz: Mizukoshi Formation.
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Fig. 2. Geological map and geological section of the Rokuro-Kashinoki Pass area, Kumamoto
Prefecture. 1: Yatsushiro Formation (Lower Cretaceous), 2-3: Middle to Upper Jurassic
formation (2: shale-rich member, 3: sandstone-rich member), 4-5: Upper Triassic formation (4:
shale-rich member, 5: sandstone-rich member), 6-7: Kuma Formation (6:shale-rich member, 7:
conglomerate-bearing sandstone-rich member), 8: metamorphic rocks of high-pressure type and
Miyama Formation, 9: conglomerate, 10: limestone, 11: acidic tuff, 12: localities of the sandstone
specimens, 13: angular unconformity, 14: fault, 15: axis of syncline.
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Fig. 3. Plots of detrital garnets in sandstones from the Kuma Formation in the
Rokuro-Kashinoki Pass area. Analysed grain number=270. (1): (Gro+And=Sp)—
(Py)—(Alm) diagram. (2): (Gro+And)—(Sp)—(Py+ Alm) diagram. Py: Pyrope, Alm:
Almandine, Sp: Spessartine, Gro: Grossular, And: Andradite.
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Fig. 4. Plots of detrital garnets in sandstones from the Kozaki Formation. Analysed
grain number=63. (1a), (1b): (Gro+ And-+Sp)—(Py)—(Alm) diagram. (2a), (2b): (Gro+
And)—(Sp)—(Py+ Alm) diagram. Symbols are identical with those of Fig. 3.
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Fig. 5. Plots of detrital garnets in sandstones from the Mizukoshi Formation. Analysed
grain number =98. (1): (Gro+ And+Sp)—(Py)—(Alm) diagram. (2): (Gro+And)—(Sp)—
(Py+ Alm) diagram. Symbols are identical with those of Fig. 3.
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Fig. 6. Plots of detrital garnets in sandstones from the Miyama Forma‘gion. Analysed
grain number=17. (1): (Gro+ And+ Sp)— (Py)—(Alm) diagram. (2): (Gro+And)—(Sp)—
(Py+ Alm) diagram. Symbols are identical with those of Fig. 3.
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Py
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Fig. 7. Plots of detrital garnets in sandstones from the Kamoshishigawa Formation.
Analysed grain number=40. (1:: (Gro+And+Sp)—(Py)—(Alm) diagram. (2): (Gro+
And)—(Sp)—(Py+ Alm) diagram. Symbols are identical with those of Fig. 3.
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