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(Igneous and Metamorphic History related to the Hida
regional metamorphism, the Hida belt, Southwest Japan:

A case study for the Kumanogawa - Nagatogawa area )
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ABSTRACT

The Hida belt, Southwest Japan, was situated along the
continental margin of the eastern Asia prior to the opening of
Japan Sea. The Hida belt is made up mainly of the various
plutonic rocks and orthogneisses. The metamorphosed
gabbroic complex, the Kumanogawa—Nagatogawa gabbroic
complex, well preserves igneous structure and texture;
therefore, it is suitable for geological and petrological studies
as an igneous suite. The gabbroic complex contains gabbro,
diorite and granodiorite - granite. Gabbro is subdivided into
the coarse-grained gabbro showing igneous layers with
cumulus texture and the fine-grained gabbro occurring as
syn-plutonic dykes and micro-magmatic enclaves with ophitic
texture. The fine-grained gabbro possesses tholeiitic
compositions similar to subduction-related basalts. On the
other hand, the diorite and the granodiorite - granite show the
various texture resembling magma mixing and mingling; e.g.,
bladed biotite, acicular apatite, boxy cellular plagioclase and
rapakivi feldspar. The chemical compositions of the diorite
overlap with the evolved compositions of the fine-grained
gabbro. Considering occurrence and geochemical features of
the gabbroic complex, the various kinds of magma ranging
from basaltic to granitic compositions were coexistent with
each other and differentiation, magma mixing and mingling
took place in a magma chamber to produce the gabbroic
complex. This magma is suggested to have occurred in the

active continental margin related to a subduction zone.
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The Kumanogawa - Nagatogawa gabbroic complex are of
syn-kinematic intrusive rocks and essentially undergone by
high-grade regional metamorphism. As the gabbroic to dioritic
rocks showing weak deformation locally contain
orthopyroxene and clinopyroxene, the peak metamorphic
condition of the complex reached up to granulite facies. On the
other hand, the rocks having mylonitic foliations include large
amounts of Dbiotite and/or hornblende, instead of
orthopyroroxene and clinopyroxene; thereby suggesting the
metamorphic condition of mylonitic rocks corresponds to
amphibolite facies. The metamorphic temperature estimated
with two-pyroxene geothermometer is of up to 840 °C. All
metamorphic foliations of the complex show ENE to WSW
direction regardless of their metamorphic grade. The
mylonitic rocks possess S-C structure with dextral slip sense.
This deformational feature of the complex resembles that of
mylonitic rocks at the Unaduki stage in the Funatsu shear
zone.

The pelitic gneiss with migmatitic structure occurs as a lens
or a tabular block in the complex. This pelitic gneiss consists
mainly of garnet, biotite, cordierite, plagioclase, K-feldspar,
sillimanite, spinel and corundum. Garnet porphyroblasts
locally include biotite, anhedral quartz and sillimanite.
Euhedral plagioclase crystals locally appear in the matrix of
garnet porphyroblasts. Cordierite and spinel crystals make a
symplectite that occurs along the boundary between garnet
and sillimanite. Based on these textures, the following

reaction would take place in the pelitic gneiss.



Bt+Sil+Qtz— Grt+Kfs+Melt
Grt+Sil— Crd+Spl
These reactions probably reflect temperature increase and
pressure decrease processes, respectively. The pelitic gneiss
together with the host gabbroic complex would, therefore,
experience a clockwise P-T path in the same metamorphic
event. Igneous complexes Ilithologically resembling the
Kumanogawa - Nagatogawa gabbroic complex are widely
exposed in the Hida belt. The petrogenesis of the complex
studied here can, therefore, be adapted with other igneous
complexes in the Hida belt. Recent geochronological studies
including zircon SHRIMP dating and monazite chemical
dating reveal that igneous activities mainly occur at the time
of 270 to 240 Ma and the Kumanogawa - Nagatogawa gabbroic
complex intrudes at the initial stage of this igneous activity.
During the same period, the regional metamorphism occurs in
the Hida belt. Therefore, the igneous activity at the late
Permian can be heat source of the Hida regional
metamorphism. In conclusion, the Hida belt was potentially
formed at the active continental margin, and probably

situated at a part of North China Block.
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