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Deformation style of foliated rocks—an information
from rhyolite schist of the Unazuki Zone, central Japan
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Abstract:Rhyolitic rock in the Unazuki Zone of the Hida mountains, central Japan, exhibits
a sequence of changes from the development of schistosity under lower-temperature meta-
morphic conditions to the formation of well-developed compositional banding (foliation)
under higher-temperature metamorphic conditions. The schistosity and compositional banding
are quite planar as observed on outecrops along the Kurobe River. The  compositional
banding is shown by the alternation of Q-layer consisting mainly of quartz, F-layer
consisting mainly of feldspar (K-feldspar and or plagioclase), FQ-layer consisting of
quartz and feldspar and M-layer consisting of mica.

Q-layers are divided into two types, CQ-layers consisting of coarse-grained quartz,
which shows type II crossed girdle of c-axis fabric, and S-CQ-layers consisting of fine-
grained quartz, which shows Type II S-C structure and type I crossed girdle of c-axis fabric.
Such microtextures of quartz indicate that layer-parallel shearing under lower-temperature
condition than ca.450°C during the retrograde phase of metamorphism occurred strongly in
some Q-layers, forming Type II S-C structure and type I crossed girdle, but not in some
others (Umemura & Hara,1996). Grain size of quartz in a Q-layer changes depending upon
a=(Q/ (Wfl+Wf2+Q) value, where Q is width of the Q-layer and Wfl and Wf2 are
widths of its just surrounding F-layers. Grain size of quartz seams appears, therefore, to
depend on magnitude of stress concentration in Q-layers and is much larger in CQ-layers
than in §-CQ-layers (Umemura & Hara,1996). Feldspar grains in FQ-layers show frequently
arc-like shapes and are much smaller than those in F-layers which show commonly granular
shapes. Size reduction and shape change of feldspar grains in FQ-layers are illustrated in
terms of strain-controlled dissolution (cf. Bell & Cliff,1989), which was induced by
deformation of quartz (Umemura & Hara,1996).

Ab content of Plagioclase in F-layers and FQ-layers shows a clear tendency to be nearly
constant within individual layers, having a maximum frequency value, but to change from
layer to layer. The maximum frequency values are observed in ca.829%, ca.86% and ca.98%.
As plagioclase grains are associated with muscovite flakes in large volume, commonly, the
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maximum frequency value of their Ab content is ca.98%. These facts suggest that the
rhyolite schist was especially strongly deformed in three phases under descending tem-
perature during the retrograde phase, A phase when plagioclase grains were recrystallized
with Ab content of ca.82% (a maximum value between 81.5% and 83.5%) by layer-parallel
shear deformation, B phase when they were recrystallized with Ab content of ca.86% (a
maximum value between 85.5% and 87.5%) by layer-parallel shear deformation, and C
phase when they were recrystallized with Ab content of ca.98% by layer-parallel shear
deformation, and that in the rhyolite schist there are F-layers and FQ-layers strongly
deformed only during the A phase, those strongly deformed only during the B phase (or
through the A-B phase) and those strongly deformed only during the C phase (or through
the A-B-C phase or through the B-C phase or during the A and C phases), showing that
strain concentration occurred in different layers between the different phases of layer-parallel
shear deformation. Crystallization of muscovite flakes is related to injection of HO. Modal
values of them greatly change from layer to layer, suggesting that the injection of H.O
during the layer-parallel shear deformation of C phase occurred heterogeneously from layer
to layer. Analogous heterogeneous deformation of the foliated rocks has also been described
in the Sambagawa schists by Hara et al.(1988,1992), showing that such the layer-parallel
shear deformation was generally associated with schistosity-parallel fracturing (=formation
of quartz veins).
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Fig.1l. Geological map of the Unazuki Zone of the
Hidd mountains (after Katoh et al.,1989) "and lo-
cality of the sample (rhyolite schist) exarined: in
this paper (solid square).

a:thrust, b:Tertiary rocks, c:granodioritic roeks of
Jurassic age, d and e:gneisses of the Hida Zone (d:
basic gneisses, e:calcareous gneisses), f: mylonites
from granitic rocks, g, h, i, and j: schists of the
Unazuki Zone (g:alternation of psammitic schists,
pelitic schists and ‘basic schists, h:rhyolite schist,
i:pelitic schists, j:calcareous schist), k and 1:plutonic
rocks of Triassic age (k:granitic rock, l:gabbroic
rocks), Uz:Unazuki, Oz: Otozawa.
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Fig.2. Microphotograhs of the rhyolite schist of the Unazuki Zone (after Umemura |
1996).
a and b: samples from the mineralogical zone I. a shows a“distinct: schistosity of s
and b shows a K-feldspar porphyroclast with dynamically 1‘é01*y'ssta,llized griains an
fringe consisting of fine-grained quartz and K-feldspar. ¢ and d: samples Cetched)
high-temperature part of the mineralogical zone 11, showing a distinct compaositional
White parts consist mainly of quartz, while dark parts mainly of feldéparé.
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Fig.3. Microphotograhs of the rhyolite schist. of the Unazuki' Zone, showing structures of
compositional banding (after- Umemura & Hara,1996).
White parts consist of quartz, and dark parts mainly of feldspars. Dark flaky minerals are
miica.
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Fig.4: Microphotograhs of the rhyolite schist of 1r1ey'Urlazu‘ki‘ Zone, sh’bwing structures of

compositional banding (after Umemura & Hara 1996). .
a:.arc=like shapes of feldspar grains in FQ-iaver. ‘White: parts. are quartz grains. b:
compositional banding shown by alternation of CQ-layer (CL), 8:CQ-layer, F-layer ‘and
FQ:layer. k :
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Fig.5. Anexample of stratigraphy of compositional
banding of the rhyolite schist (after Umemura
& Hara,1996).

M: M-layer, F: F-layer, 1. Q-layer, 2: FQ-layer.
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Fig.6. Quartz c-axis fabrics in the rhyolite schist (after Umemura & Hara,1996).
a: data from CQ-layer, b: data from S-CQ-layer.
straight line: compositional banding. contours: 5-3-1%.
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Fig.8. Microphotograhs of the rhyolite schist, whose locality is shown in Fig.l, showing a
distinct compositional banding.
L1~13: K-layer consisting of K-feldspar, Lia~Lq: P-layer consisting mainly of plagioclase
and FQ-layer consisting mainly of feldspar and quartz. For fuller explanation see the Text
(abstract).
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Fig.9. Ab content of plagioclase grains (cores) in layers [La (a) ~ Lg (g)] showrin Fig.8.

F: number of grains. In m, stippled part is for data from mi‘ca—rich domain of Lim and solid
part is for data from mica-poor part of Lm.
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Fig.10. Ab content of fine-grained plagioclase (cores) dynamically
104 recrystallized in plagioclase porphyroclasts of the specimen of
Fig.8.
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