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Fig. 6. Plot of hornblende in the garnet-bearing tonalite

onto the classification diagram of calcic amphi-
boles (Leake et al., 1997). Solid circle indicates
the average value.

Discussion

The metamorphosed mafic rocks bearing ferrous
minerals have been found from the Ryoke Belt

(Yoshizawa, 1952). Also the occurrence of ferrous _

minerals has been known in the granitized
metabasites incorporated in the Ryoke granitoids
(Iwao, 1937, 1940). 1 reported the tonalitic rocks
bearing the ferrous minerals and including a number
of REE minerals from the Mitsuhashi Granite in the
Toyone-mura area (Kutsukake, 1993). The mineral-
ogy of these rocks is quite similar to that of the
garnet-bearing granitoids of this study.

The crystallization of almandine-rich garnet in the
granitoids requires the low oxygen fugacity condi-
tions (Calk and Dodge, 1986; Liggett, 1990;
Kutsukake, 1997a), and also the presence of
ferropargasite indicates high-temperature crystalli-
zation. As a matter of fact, the amphibole-
plagioclase geothermometer (Blundy and Holland,
1990) yields the temperature as high as 815°C for
GT, using the hornblende analysis in Table 3 and the
rim composition (An32) of plagioclase (assuming
P=0.45GPa; Kutsukake, 1997b). This estimated
temperature is well above the solidus of tonalite

(Stern et al., 1975), indicating the magmatic crystal-

Table 4. Analysis and formula of the biotite.

[0=22]
Si0, 32.00 (0.56) Si - 5.485),
Ti0, 2.71 (0.28) ALY 2051548
Al,0, 1474 (0.61) ALYY 0,463
Fe0* 31.94 (0.95) Ti 0,349
Mn0 0.32 €0.07) Fe  4.577 95.71
Mg0 9.18 (0.14) Mn 0,046
Ca0 0.01 <0.02) Mg 0.279
Nas0 0.06 (0. 02) Ca o.oozl
K0 8.69 (0.29) Na 0,021 $1.92
K 1.901)
Total 92. 65

Fe0* denotes total Fe as FeO.

lization of this granitoid.

The texture of the microdiorite (MD)also suggests
its magmatic crystallization, on the contrary to
Koide’s (1958) interpretation of its metamorphic
Koide (1958) these
garnet-bearing granitoids to be the products of

recrystallization. regarded
“granitization characterized by garnet” of meta-
mafic rocks. However, the temperature of crystalliza-
tion estimated above favors the liquidus rather than
subsolidus crystallization for these garnet-bearing
granitoids. )

Whole-rock major- and trace-element chemistry

" indicates the different origin of these rocks from the

host Kiyosaki Granodiorite. As mentioned above,
the mafic and intermediate rocks with high Fe/Mg
ratios and their associated garnet-bearing granitoids
have been found as enclosed by the Ryoke granitoids
from several localities. These rocks would represent
a somewhat different magmatic activity from and
prior to the main Ryoke granitoid magmatism.
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