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ITO Tsuyoshi and NAKAMURA Yoshihiro (2021) Biotite granodiorite of the Ashikaga Body and contact
metamorphic rock in Nagusa, Ashikaga City, Tochigi Prefecture, central Japan. Bulletin of the Geological
Survey of Japan, vol. 72 (4), p. 383-396, 11 figs, 1 table.

Abstract: Biotite granodiorite, called as the Ashikaga Body, is distributed in Nagusa, Ashikaga City,
Tochigi Prefecture, central Japan. This article describes the biotite granodiorite and its surrounding rocks
belonging to Jurassic accretionary complex of the Ashio belt. The biotite granodiorite shows equigranular
texture. The major constituent minerals are quartz, plagioclase, K-feldspar and biotite. Metapelite and
metachert has been formed by contact metamorphism in the aureole of the Ashikaga granodiorite.
Chert from sites over 1.5 km from the Ashikaga Body yielded radiolarian fossils. One sample yielded
Pseudoristola sp. and Archaeospongoprunum sp. which represent the Pliensbachian—early Toarcian
(Early Jurassic) in age. Another sample yielded closed nassellarians, which occurs mainly in the Jurassic—
Cretaceous.

The peak metamorphic temperatures of the northern and southern margin of the Ashikaga Body were
estimated to be 385+ 9 °C and 513 £33 °C, respectively, based on Raman spectra of carbonaceous
material thermometry. The difference in metamorphic temperature between the northern and southern
margin of the Ashikaga Body may be reflected by the intrusion angle of the body. A sample ca. 1 km
southwest from the Ashikaga Body shows 291+ 15 °C of peak metamorphic temperatures whereas
another sample over 1.3 km northwest from the body is 362 + 16 °C. Such high temperature suggests the
existence of any concealed or already-eroded rock body.

Keywords: Biotite granodiorite, contact metamorphic rock, Cretaceous, Ashikaga Body, Sori Type,

radiolaria, Jurassic accretionary complex, Ashio belt, Ashio Mountains, Tochigi Prefecture,

central Japan
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Fig. 1 Index and simplified geologic maps of the Ashio Mountains (modified after from Sudo et al., 1991; Geological Survey of Japan,
AIST, 2018). Geographical names in brackets indicate 1:50,000 topographic maps published by Geospatial Information Authority

of Japan.
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Fig. 5 Field occurrences of biotite granodiorite of the Ashikaga Body. (A) Several corestones of biotite granodiorite in the Nagusa
Gigantic Rocks. (B) Possible outcrops of biotite granodiorite (over than several meters) in the Nagusa Itsukushima Shrine.
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Fig. 6

Photomicrographs of thin sections of biotite granodiorite of the Ashikaga Body. (A) Granodiorite containing major constituent
minerals, Quartz, plagioclase, K-feldspar and biotite. (B) Albite-twin of plagioclase. (C) Zonal structure of plagioclase. (D)
Perthite texture of K-feldspar. (E) Apatite within biotite. (F) Zircon within biotite. (A-D) Crossed nicol. (E, F) Open nicol. Qtz:
quartz; Pl: plagioclase; Bt: biotite; Ap: apatite; Zrn: zircon.
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Fig. 7 Field occurrences of component rocks of accretionary complex of the Ashio belt around the Ashikaga Body. (A) Massive metapelite.
(B) Bedded metachert.
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Fig. 8 Photomicrographs of thin sections of contact metamorphic rock. (A) Metapelite interbedding thin-layered metapsammitic
rock. Yellowish fine mineral is biotite. (B) Metachert composed of coarse-grained quartz. (C) Metachert composed mainly of
cryptocrystalline quartz. All photomicrographs are under crossed nicol.
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Photomicrographs of thin sections of metasediment. (A) Muscovite within metapelite. (B) Muscovite
which cuts schistosity. (C) Biotite which is parallel to schistosity. (D) Columnar muscovite replaced from
aluminosilicate. (E) Granular garnet. (F) Dendritic garnet. (A, B) Crossed nicol. (C—F) Open nicol. Ms:
muscovite; Bt: biotite; And: andalusite; Grp: graphite; Grt; garnet.
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Fig. 10 SEM images of radiolarian tests. (A-D, F, I, X, Y, BB, CC) Closed nassellarian. (E, G, H, J-Q,

S-W, DD, LL) Spherical radiolarian. (R, EE-HH, KK) Nassellaria. (Z) Pseudoristola sp. (AA)
Archaeospongoprunum sp. (1T) Archaeospongoprunum? sp.
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Table 1 Summary of Raman spectroscopic results of pelitic rocks in northern Ashikaga City, Tochigi Prefecture. Peak metamorphic
temperatures (T1, T2, T3, and T4) were calculated by the method of Aoya et al. (2010), Beyssac et al. (2002), Kouketsu ef al. (2014)

and Lahfid et al. (2010), respectively.
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(Raman Spectra of Carbonaceous Material thermometry) % |
U 7225 B HE 2 A& ik & 7= (Beyssac et al., 2002 ; Aoya
et al., 2010 ; Kouketsu ef al., 2014). BREWEEIZL 3
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b, MAMBOMWEREDRRIZIA M ST
WA (5 %12, Endo and Wallis, 2017 ; Nakamura et al., 2019).
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1K), ZOENKE —2137 T 7 74 +O3RICHE
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Fig. 11~ Raman spectra of pelitic rocks in northern Ashikaga
City, Tochigi Prefecture.
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