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P-T Path of Abukuma Metamorphic Rocks Inferred from Inclusions
and Compositional Zoning of Garnet

Yoshikuni HIROI !

Abstract

0 O The Cretaceous Abukuma metamorphic terrane consists of the oceanic Gosaisyo Series
overthrust onto the terrigenous Takanuki Series. Although the dominant mineralogy defines
one of the classic andalusite-sillimanite-type progressive metamorphism, there are several
lines of evidence suggesting an earlier higher -pressure history of the Takanuki Series. Garnet
in the Takanuki pelitic rocks commonly shows textural sector zoning and preserves growth
compositional zoning despite the high metamorphic grade, suggesting rapid and continuous
changes in P-T conditions and a relatively short duration of high-temperature conditions. The
common high grossular content of garnet interiorstd up to ca. 30 molJ O overgrown by Ca-poor
rimé&] less than 3 molO grossularCin the pelitic rocks containing Al.SiOs minerals, plagioclase,
and quartz indicates high-pressureld 0 12 kbarO and subsequent low-pressurell ca. 6 kbar[
conditions. In addition, the occasional presence of low Ca cores with sillimanite-bearing
plagioclase inclusions suggests earlier high-temperature and low-pressure conditions. Thus,
the Abukumall Takanukill metamorphic rocks are inferred to have experienced rapid high-
temperature loading and subsequent unloading, which may be in common with some Cretaceous
metamorphic rocks in the circum-Pacific region.

Key words: Garnet inclusion, sector zoning, growth zoning, high-temperature loading,
unloading, partial melting
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Fig. 1 Generalized geological map of Abukuma Plateau.
F.F. : Futaba Fault, H.F. : Hatagawa Fault, T.F. : Tanakura Fault. Pre-Neogene
Japan is divided into Northeast Japan and Southwest Japan by the left-lateral

strike-slip Tanakura Fault.
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Fig. 20 Sketches of texturally sector-zoned garnets
HZ122-A, HZ122-B and HZ122-C in the
same Takanuki pelitic gneis§ Sp. HZ122[1

Photomicrograph of HZzZ122-C is shown in Fig. 4.

Compositional color maps of these garnets are

shown in Pictorial 3 and Fig. 5.
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Fig. 30 Map showing regional occurrence of texturally and compositionally sector-zoned
garnet in plitic gneisses.

H :Hanawa late-kinematil oldergranitic mass, Ir : Iritono post-kinematid] youngerJgranitic

mass, Is : Ishikawa late-kinematic granitic mass, M : Miyamoto late-kinematic granitic mass,

R : Ronden post-kinematic granitic mass, S: Samegawa late-kinematic granitic mass, Si:

Shibayama post-kinematic granitic mass, Y : Yoshimagawa post-kinematic granitic mass
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Fig. 40 Photomicrograph of sector-zoned garnet HZ122-C in Takanuki pelitic

gneiss Sp. HZ1220 from Osaku.

Biotitél Bt[bccurs replacing garnef]l Grtfrom outside and along cracks. Cordierite
0 Crd[ plagioclase Pl and quartzd Qtz[O are also present.
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