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Abstract
Petrologic analysis is used to determine the intensity and extent of the thermal effects of a postkinematic granite on its surrounding rocks to understand the thermal evolution of an accretionary prism
in Central Kyushu, Japan. The relatively young (14 Ma) Okueyama granite represents a single magma
chamber, which solidified as a zoned pluton, and is therefore suitable for the study of the thermal effects
by a single heat source. The Lower Shimanto Group country rock, an accretionary prism of Cretaceous
age, has undergone contact metamorphism, to form an orthopyroxene zone, cordierite zone, and biotite zone in order of decreasing metamorphic grade. Singular value decomposition (SVD) analysis of
composition matrices of relevant mineral assemblages results in the following isograd reactions
0.475BtCrd = 0.538Opx + 0.179BtOpx + 0.665Kfs + 0.075Crd + 0.067Ilm, for the orthopyroxene
isograd, and
0.612BtBt + 0.218MsBt + 0.063Ilm = 0.292KfsCrd + 0.686BtCrd + 0.137CrdCrd, for the cordierite
isograd.
Peak metamorphic temperatures for each zone were determined using ternary feldspar and garnetbiotite thermometers, yielding a peak thermal gradient of 0.071 °C/m. This thermal gradient yields
isograd temperature conditions of 740 °C for the orthopyroxene isograd and 550 °C for the cordierite
isograd, respectively.
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Introduction
Intrusion and cooling of magmatic bodies and their associated thermal effect are important processes in crustal evolution,
leading not only to the formation of contact aureoles, but also
to the development of regional low P-T metamorphic belts
(e.g., Hanson and Barton 1989; De Yoreo et al. 1991; Miyazaki
2004, 2007). Accretionary prisms, as well as fore arc basins and
high-pressure metamorphic belts, are important constituents of
Pacific-type orogenies (island arc and Cordillean-type orogeny)
(Dewey and Bird 1970; Matsuda and Uyeda 1971; Maruyama
1997). The thermal history of an accretionary prism is a key factor
in understanding the nature of a Pacific-type orogeny.
Miyazaki and Okumura (2002) discussed low P-T metamorphism (prehnite-actinolite facies) in the Shimanto Accretionary
Complex in Kyushu (the Cretaceous Makimine Formation in the
Lower Shimanto Group) based on petrography and numerical
modeling, and concluded that the metamorphism resulted from
subduction of a young, hot plate. In the Kanto Mountains, about
800 km east of Kyushu, Hara and Kurihara (2010) recognized two
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stages of low-grade metamorphism in the Shimanto Accretionary
Complex based on radiolarian fossils, metamorphic temperatures
derived from illite crystallinity, and timing of metamorphism
based on illite K-Ar dating. The early metamorphism, in excess
of 300 °C, was associated with the subduction of the Kula-Pacific
ridge during the Late Cretaceous (65–75 Ma), which is not known
in Kyushu. The latter stage of metamorphism was caused by the
subduction of the young, hot Pacific Plate during the Middle
Eocene (40–50 Ma), which corresponds to that discussed by
Miyazaki and Okumura (2002).
Thus, although there are some along-arc variations in the
age and nature of metamorphism, there is a consensus that the
Shimanto Accretionary Complex has undergone low P-T metamorphism related to the subduction of the young, hot Pacific
Plate. However, the thermal effects of post-kinematic granitic
plutons, which overprint the low P-T metamorphism, have not
been fully discussed. Knowledge of the intensity and extent of
thermal effects by post-kinematic granites aid in understanding
the thermal evolution of the accretionary prism in the context of
the tectonic link between the accretionary prism and metamorphism related to subduction and exhumation.
In Southwest Japan, the Median Tectonic Line (MTL) demarcates the Inner and Outer Zones (Fig. 1). The Outer Zone
is characterized by a zonal arrangement of three accretionary
prisms: the Jurassic Chichibu Zone, the Cretaceous Lower
Shimanto Group (the Northern Shimanto Belt), and the Tertiary

