LERFZMIBHRI AT MY

Hiroshima University Institutional Repository

) On the Petrochemical Character of the Pelitic Gneiss from
Title the Southwestern Part in the Hida Metamorphic Belt, Central
Japan
SUZUKI, Morihisa
Author(s)
e Journal of science of the Hiroshima University. Series C,
Citation Geology and mineralogy , 7 (3) : 133 - 148
1975-10-25
Issue Date
DOI
10. 15027,/53057
Self DOI
https://ir. Lib.hiroshima-u. ac. jp/00053057
URL
Right
Relation



http://dx.doi.org/10.15027/53057
https://ir.lib.hiroshima-u.ac.jp/00053057

On the Petrochemical Character of the Pelitic Gneiss from the
Southwestern Part in the Hida Metamorphic Belt,
Central Japan

By

Morihisa Suzukr

with ¢ Tables and 6. Text-figures

(Received April 30, 1975)

AnstracT: In the Hida Metamorphic Belt, metapelites develop in a small amount, in contrast to wide
development of basic and calcareous metamorphites. The metapelites in the district have been clarified
to be higher in CaO, FeO and MgO contents while lower in Al-excess as compared to the usual metapelite.
Judged from the petrochemical characteristics and the mode of occurrence, it is probable that the met-
apelites in question should not be derived from rocks of “‘miogeosynclinal” character of higher maturity,
but from those intermingled with basic volcanic materials. Also have been discussed the similarity and
the difference between the metapelites from other high T-low P type metamorphic belts in Japan along
with the Precambrian metapelites from the Kamiaso conglomerate.
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I. INTRODUCTION

In order to investigate the specific characters of the metamorphism in the Hida Meta-
morphic Belt, it is of great importance to clarify not only the metamorphic processes
but also the nature of the original rocks of the metamorphites. Concerning to the former,
one of the most annoying problems is the time and spatial relationship of some metamor-
‘phic episodes. As for the latter, unsolved problem is to determine types of the original
rocks reflecting the provenance environments.

In the Hida Metamorphic Belt, there distribute different kinds of gneisses derived from
various kinds of original rocks. For example, complicatedly intermingled are amphi-
bolite or hornblende gneiss of basic rock origin, marble and limesilicate gneiss of cal-
careous rock origin and biotite gneiss of pelitic rock origin, associated with vast amounts
of granitic rocks.

It is characteristic in the Hida Metamorphic Belt that pelitic gnc1ss has a small share
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in the metamorphites, in contrast to the cases in the other high T-low P type mctamorphic
belts in Japan. Moreover, also curious is the scarce occurrence of aluminium silicate
minerals in metapelites in the Hida terrain, undoubtedly subjected to the metamorphic
condition of amphibolite facies.

Consequently, if the mode of occurrence, and petrochemical and mineralogical
characters of the minority in the Belt could be clarified, it gives the one step to under-
stand the foundamental character of the Hida Metamorphic Belt.

In this paper, the author wishes to treat on pelitic gneisses from the southwestern arca
of the Hida Mectamorphic Belt, to give a key to solve the problem on the Pre-mectamor-
phic Hida Belt.

Acknowledgement: The author wishes to express his sincere thanks to Professor George
Kojma of the Hiroshima University for his invaluable advice and continuous encourage-
ment. -He is also indebted to Dr. Kiyoshi Ismsasii of the Kyushu University, who
kindly makes chemical analyses. His hearty thanks are due to Mr, Asao Minami of the
Hiroshima University for a chemical analysis. The present study is partly supported
by the Grant in Aid for Scientific Rescarches of the Ministry of Education,

II. GEOLOGICAL SETTING AND METAMORPHISM

The investigated area is located in the southwestern part of the Hida Metamorphic
Belt. The field is divided into two parts by the Atotsugawa Fault running along the
Odori-River (Fig. 1). In the northern half of the arca, widely developed are hornblende-
clinopyroxene gneiss (hornblende-clinopyroxenc-potassium feldspar-plagioclase-quartz)
and clacareous gneiss (crystalline limestone and lime-silicate gneiss with scapolite, wol-
lastonite, and diopside). In the northernmost part, there also distribute calcareous
gneiss and hornblende-clinopyroxene gneiss, permeated by migmatitic granite.

The southern half consists mainly of basic migmatite (hornblende-biotite-potassium
feldspar-plagioclase-quartz), tectonically contacted by potassium feldspar porphyritic
granite.

Pelitic gneiss is also distributed in the arca, but the mode of occurrence varies place
to place. Namely sometimes it occurs as a thick bed of some ten meters, but in another
occasion it appears as an intercalation with basic or calcarcous gneiss. Details will be
mentioned in the following section.

Generally speaking, rocks in the arca represent the metamorphic condition of am-
phibolite facies or lower as many authors have sofar suggested. It is notable, however,
that there occur some interesting rocks to suggest the higher grade metamorphic condition,
probably granulite facies. Among them, potassium feldspar corundum gneiss (potassium
feldspar-corundum-plagioclase-biotite-rutile) and “eclogitic rock” (almandine-ferroaugite-
quartz) are found and described by the author (Suzukr and Kojma, 1970, and Svzuki,
1973). Besides them, two pyroxene gneiss, which is characterized by the stable associa-
tion of two pyroxene, associated with brown hornblende and almandine, is also found
to suggest the higher grade metamorphic condition. So-called “syenitic rock’ of the
Inishi type, with the assemblage of wollastonite-clinopyroxene-plagioclase, can also be
consistent with those rocks formed under the granulite facies metamorphism.

The granulite facies rocks occur sporadically in the amphibolite facies metamorphic
terrain and it is impossible to construct the simple thermal structure, progressively grading
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T1c. 1. Geological map of the Odori-River district, Gifu Prefecture. Numbers on the map indicate
localities of studied metapelites, being consistent with the column numbers in Tables 1 and 2.
A; Cenozoic volcanic rocks, Bj; Tetori Series (Mesozoic), C; Funatsu type granite,
D; Potassium feldspar porphyritic granite, E; Gabbro, TF; Biotite gneiss, G; Crystalline
limestone, H; Lime silicate gneiss I; Hornblende-clinopyroxene gneiss, J; Basic migmatite
K; Migmatitic granite, Lj; Pyroxene gneiss, M; “Eclogitic rock”, N; Potassium feldspar
corundum gneiss, Oj; “Syenitic rock” of the Inishi type, P; Fault.

into the higher grade part towards the granulite facies rocks. Concerning to this point,
it must also be notable that the metamorphosed basic dyke is found in the Tsukigase area,
intruding after the formation of gneissosity of surrounding gneisses including the “eclogitic
rock” of the granulite facies, and after that the dyke is suffered by the metamorphism under
the amphibolite facics condition, as well as the surroundings. Accordingly, polymeta-
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morphism, at least of two phases, must be actualized in the areca (Suzuxki, 1973 and
1974).

In this conncction, spccial attention should be paid to appearance of gray granite.
It is one of the most characteristic granites in the Hida Belt, occurring not as a large
body but frequently as a sheet or a dyke. Namely in one occasion, it “intrudes” parallel
to the gneissosity of the gneisses, but sometimes cleanly cuts across the gneissosity.

The author has the opinion that gray granite is the “pruduct’” of the granulite facies
metamorphism. Since the P-T condition under the granulite facics metamorphism,
possibly exceeding to the higher temperature side of the Q-Ab-Or melting curve, must

cause the partial melting of the granitic materials from the surrounding gneisscs,

III. Mobe or OCCURRENCE OF METAPELITES

The pelitic gneiss with characteristic assemblage of biotite and garnct shows various
mode of occurrence. The most common type is the intercalation within hornblende-
clinopyroxenc gneiss and basic migmatite, both of which are derived originally from
basic rocks. In the southern half of the area, however, there distribute thick beds of pelitic
gneiss. Eleven samples of metapelites are selected to be chemically analysed, as shown
in Fig. 1. Their mode of occurrence are summerized as follows:

1) intercalated with pyroxene gneiss, which may be derived from graywacke sand-

stone Nos. 1 and 7

2) intercalated with hornblende gneiss or basic migmatite

3) independent thick bed Nos. 3, 4, 6, 8 and 10

The modal composition of metamorphic minerals for each sample are given in Table 1.

Nos. 2, 5,9 and 11

TABLE 1. MobAL ANALYsES or PrLiTic GNesses IN THE Opori-River Districr.

1 2 3 4 5 6 7 8 9 10 11

Quartz 25,7 53 22,5 363 249 277 322 536 169 3.1 360
Plagioclasc 435 644 479 196 563 242 445 152 551 49.7 335
K-feldspar 1.9 72 31 241 15 215 27 36 06 29 25
Biotite 19.1 141 244 198 169 227 114 165 252 283 173
Muscovite 0.7 87 — 0.1 tr. 06 07 — — 1.8 0.1
Sillimanite — —_ — — — — — — — 03 05
Garnct 26 02 04 — 03 28 44 57 04 78 80
Titanite 15 01 — 01 01 — 0.1 tr — 0.1 0.1
Hornblende — — 1.7 — —_ — 01 53 — —_ —
Clinopyroxenc —_ = = = = = = - 08 — -
Graphite 24 01 01 — — — 36 — 0.1 57 05
Orc —_ = - 0.1 tr, 06 03 01 10 04 05
Others 26 — —_— — — — — — — — 1.1
Total 100.0 100.1 100.1 100.1 100.0 100.1 100.0 100.0 100.1 100.1 100.1

1. 67V 2408, 2. 67 V 1922, 3. 671V 2902, 4. 67 V 0601, 5, 67V 1811,
6. 67 V 2701, 7. 67V 2335, 8. 68 VII 1802, 9. 69 X 0402, 10. 70 VI 0609
11. 71 IX 1112,
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Quartz, potassium feldspar, plagioclase and biotite are-universally distributed, although
with some variations of frequency. Whereas it is of great interests that aluminium silicate
minerals occur very scarcely* but always as sillimanite. It is also notable that some
samples contain greenish brown hornblende and as much clinopyroxene.

It may be doubtful that rocks with these unusual mineral assemblage can belong to
the category of the pelitic origin metamorphites in the strict sense. But the main con-
stituent minerals are biotite, feldspars and/or garnet. Hence they are wholly included
in the members of metapelites.

It seems that in the district correlation bctwcen mode of occurrence and mineral com-
position cannot be observed.

IV. PeTROCHEMICAL CHARACTER AND ITs BEARINGS

Chemical analytical data of metapelites in the area are given in Table 2, as well as the
values of C.I.P.W. norms. Published chemical data of metapelites from the Hida
Metamorphic Belt are summerized in Table 3. C. I. P. W, norms are calculated by the
author.

In table 4, for comparison, average chemical compositions of metamorphic pelites
from Ryoké and Abukuma Metamorphic Belts and of pelitic rocks from Palaeozoic geo-
synclinal sediments in Japan, as well as the data of Precambrian metapelites from Kamiaso
conglomerate (MivasHiro and HARAMURA, 1966 and Apacmhi, 1973). In this case,
the analyses with more than 709, SiO, contents are excluded becausc these rocks could
-not be regarded as pelitic rock in the strict sense. ‘

Generally speaking, metapelites in the Hida Metamorphic Belt are characterized by
the lower value of SiO; and the higher values of FeO, MgO and CaO than the affinities
of the other high T-low P type metamorphic belts in Japan, also than the Palaeozoic
pelites and Precambrian metapelites.

The author has plotted on AKF diagram pelitic gneisses from the Hida Metamorphic
Belt as well as the affinities from other localities in Japan (Fig. 2). Hida metamorphites
are concentrated in the vicinity of the apex of F, reflecting the enrichment of FeO and
"MgO contents. In Fig. 3, the characterlstlc feature of Hida metapelites of mafic-rich
can be seen cleanly.

Nextly, analysed data are plotted on the CaO-alkalies diagram (Fig. 4). Samples
from the Hida Metamorphic Belt are maldistributed in the CaO richer area.

In conclusion, metapelites from the Hida Metamorphic Belt is characterized by the
characteristics are directly reflecting the mineralogy as follows:

- i) occasional occurrence of hornblende or clinopyroxene. .

ii) plagioclase has much higher content of CaO, and garnet, more or less almandinous,
has rather higher content of CaO for those in a usual pelitic gneiss (Suzuki, 1975).

As for the mineralogical characters, details will be discussed in the another paper soon
later. '

As previously mentioned, aluminium silicate appears rarely in the Hida metapelites.
The reason is also explained on the view point of the chemical characters of the original
rocks. WINCHESTER (1974) has proposed the diagram, showing exactly the compositional

* In thin scctions of metapelites from this area, only 3.2% of them contain aluminium silicate,
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Table 2. CuemicaL Comrositions AND C. 1. P. W. Norws or PeLITIC

1 2 3 4 5 6
SiO, 5091 5092 60.51 67.76 58.76  60.11
Tio, 0.61, 089, 073, 043, 059, 0.64,
ALO, 1761 2298 17.93 1544 1843 17.83
Fe;0, 122 077 063 002 044 228
FcO 495 488 572 310 558 454
MnO 0.13, 004, 008, 004, O0.11; 0.13
MgO 353 172 1.8 129 204 122
Wt CaO 424 673 552 113 542  2.63
Na,O 263 451 38 211 376 097
K,O 191 252 189 791 223 7.52
H;O (—) 019 021 016 014 022 045
H;0 (+) 236 338 070 062 190 121
P,0; 0.18, 038 024, 0.5 019, 021,
co, — ol15 003 002 — -
c 038 — — - — —
S —_— . R — — —
Total 99.86; 100,09, 99.82, 100.18, 99.68, 99.74,
' K
ol ratio ‘Nﬁ 032 027 025 072 028 084
Al
m% 125 103 098 128 1.00 123

Wt% Fe;03+4FeO+MnO+MgO 9.83, 741, 829, 445, 8.17; 8.17,

Norms (CIPW)

Q 20.11 — 13.01 19.00 10.09 16.21
c ‘ 3.89 1.37 0.03 1.67 0.36 3.73
or 11.29 1490 1118 4676 13.18 44.42
ab 22,22 3542 3228 1782 31.75 8.17
an 1996 31.22  26.05 467 25,80 11.87
ne — 1.45 — — — —
wo — — — - — —_
-di { en — — — — — —
fs —_ —_ — —_— —_ —_
hy { cn 8.82 —_ 4.64 3.22 5.09 3.04
fs 7.29 — 8.91 5.04 9.09 5.65
fo — 3.00 — —_ — —
ol { fa - 536 — - = —
mt 1.76 1.11 0.90 0.02 0.63 3.29
hm — — — — — —
il 1.17 1.69 1.38 0.82 1.12 1.20
ap 0.44 0.87 0.54 0.37 0.44 0.47
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GNEIss IN THE DISTRICT.

7 8 9 10 11
59.54 6841 5641 4819  59.40
0.70, 042, 0.5, 0.82, 1.38
1747 1329 1970 2499 20.86
2.50 0.64 .16 — 0.33
3.12 4.86 585  7.77* 10.38
014, 015 018 022, 0.7
1.74 1.63 254 .19 170
6.49 4,22 556 245  1.32
2.76 0.60 367 419 136
1.69 3.54 163 188  1.90
0.17 0.27 019 017 025
3.18 1.62 254 162 . 1.58
0.17 016, 020, 0.15  0.04

—_ —_ — —_ n.d.
0.21 — — 047 nd.
—_ —_ —_ 0.08 n.d.
99.90, 99.82, 100.18, 100.20, 100.67
0.29 0.80 023 023 048
0.96 1.06 110 1.86 3.1
7.50, 7.28, 973, 1518, 12.58
19.96  36.71 952 — 3131
= 1.12 221 1191 14.23
9.95 2091 962 1106 11.23
23.32 5038 3097 3537 1148
30.25 2002 2641 1131  6.37
0.39 — — - —_
4.34 — — — —
2.75 — — — —
— 4.07 634 731  4.24
— 7.97 920 541 1679
— — — 746  —
— — — 608 —
3.62 0.90 167 — 0.46
134 08l 103 155 261
0.40 0.37 047 034  0.07

Analyst: 1.to 10; K. IsuBasHI, 11; A, MINaML.
* This sample contains sulfide, so the iron content is
determined in terms of total Fe as FeO.
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TanLe 3. CHARACTERISTIC MINERAL ASSEMBLAGES, CHEMICAL
FrOM THE HipA MEeTAMORPHIC BELT,

Characteristic mineral sillimanite e
association -+ biotite garnet--biotite
a b c d c f g
Localit Senno- Wada-  Koshi- Nagato- Wada- Wada-  Wada-
ality tani gawa mizu gawa gawa gawa  gawa
Refcrence 1 2 3 -2 1 1 2
Analyst YAMADA SAMA- « OMORI OMORI .
Si0, 60.58 53.85 56.24 57.24 62.06 54.98 50.50
TiO; 1.09 0.97 0.88 0.77 0.51 0.93 1.00
Al;O,4 23.64 25.81 20.72 23.81 18.06 19.05 25.27
Fe,O4 0.21 1.24 2.06 0.34 1.44 1.16 0.41
FeO 3.16 5.13 5.79 5.60 4.01 6.27 6.83
MnO 0.11 0.17 — 0.14 0.19 0.15 0.13
wt 9% MgO 0.40 1.95 3.07 1.04 1.55 3.38 3.33
CaO 0.14 3.82 8.85 5.40 4.45 5,95 6.63
Na;O 0.52 2.85 1.61 3.88 4.05 2,97 3.15
K,;0 0.75 1.26 0.94 0.89 1.33 2.25 1.59
H;0 (~ . 0.53 0.37 — 0.24 0.40 0.12 0.48
H,0 (+ 6.31 1.71 — 0.86 1.44 1.80 1.50
P,0; — 0.16 — 0.28 0.24 0.29 0.23
— 0.46 — 0.14 — — 0.04
Total 97.44 99.39 100.16  100.31 99.73 99,30 100.61
2 K;O
K mti-_K,_O- 0.49 0.23 0.28 0.13 0.18 0.33 0.25
2
g Na,0+K,0¥Ca0 12.27 1.99 1.05 1.39 1.12 1.05 1.33
Wt 9%, Fe,O;+FeO 3.88 8.49 10.92 7.12 7.19 10.96 10.76
+MnO+MgO
Norms (CIPW)
Q 52,04 18.56 16.39 14.84 19.62 7.82 2.61°
c 21.74 13.14 0.95 7.22 2.35 1.50 6.78
or 4,39 7.45 5.50 523 7.84 13.29 9.40
ab 4.35 24.05 13.57 32.75 34.22 25.10 - 26.62
an 0.67 18.04 43.92 25.21 20.74 27.86 31.55
ne — — — — — — —
wo — — — — — — —
di { en —_ —_ —_ — — —_ —_—
fs — — — — — — —
hyf en 0.99 4.87 7.67 2.59 3.87 8.44 8.32
{ fs 4.01 7.09 748 - 8.96 5.68 9.28 10.78
ol { fo — — — — —_ — —
fa — — — —_ — —_ —_
E‘lt 0.30 1.79 2.97 0.49 2.06 1.67 0.58
m — — — — — — —
il 2.07 1.84 1.66 1.46 0.96 1.76 1.88
ap — 0.37 —_ 0.64 0.54 0.67 0.5¢

" Norms are calculated

by the author,

References: 1. Nozawa ¢t al (1960), 2. Soma (1975), 3. Kobavasiui (i954),

4. Aoxr (1964),

5. Sato (1968).

* : Analyses are made by the Metallic Minerals Exploration Agenéy of Jaf)an.
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Cowmposttions AND C. I. P. W, Norwms oF PeLITIC GNEISSES

biotite - ‘ hornblende-f-biotite clinopyroxene - biotite
h i j k 1 m n o p
Ovnagatani Wada- Wada- Wadagawa Onagatani Futatsu- Fuji- Wada- Wada-
-gawa gawa  gawa -gawa ya bashi gawa gawa
4 2 2 1 4 5 1 2 2
AOKI * * YAMADA AOKI SHIBATA OMORI *
66.90 58.58 57.32 47.98 66.34 65.30 51.52 54,18  45.70
0.41 0.96 1.08 1.51 0.03 0.66 0.99 1.64 1.16
17.99 22,22 23.92 19.15 16.55 17.79 16.47 1975  18.85
0.12 0.51 0.06 2.05 1.34 0.94 0.96 0.83 3.35
2.29 388 3.16 8.48 2.72 2.99 7.34 7.04 5.32
0.03 008 0.04 0.11 0.03 — 0.17 0.14 0.10
0.66 2.29 1.69 5.11 1.15 1.15 - 6.77 3.23 6.91
2.95 4,66  4.66 7.82 3.62 1.86 5.00 5.56 8.34
- 4.36 333 439 -3.08 3.55 4.85 3.25 3.50 3.34
- 8.52 1.36 1.98 2.15 3.62 1.85 3.28 1.90 1.45
0.22 0.36 0.33 0.46 0.34 0.32 0.32 0.26 0.26
1.03 1.30 093 1.43 0.99 1.89 1.65 1.37 2.26
0.02 0.14 030 0.42 0.30 0.02 0.32 0.28 0.25
—_ — - 0.02 — — — — 0.11 2.66
100.50 100.51 99.55 99.75 100.58 99.62 98.04 99.53  99.64
0.35 0.21 0.23 0.31 040 0.20 0.40 0.26 0.22
1.10 1.44 1.34 0.89 : 1.01 1.44 0.92 1.10 0.85

S 310 6.76 4.95 15.75 5.24 5,08 1524 1124 15.68

Norms (CIPW)

19.28 18.58 10.67 — 21.40 22.77 — 6.09 —_
1.66 7.06 671 — 0.84 4.46 — 2.40 —
20.79 8,01 11.68 12.68 21.41 10.90 19.35 1123 8.56
36.84 28.14 37.10 25.99 '29.97 40.98 2746 29.55  25.68

- 14.54 22,38 2138 32.05 16.21 9.15 - 20.63 25.99 32.;%
—_ — — — — - — — 1.
— — —_ 1.81 —_ — 0.97 — 3.27
— — —_ 1.34 - 2.87 6.76 — —
— — — 1.21 — 3.63 4.53 — —
1.64 572 422 —_ 2.87 —_ — 8.07 —
3.49 527  4.04 — 3.89 — — 9.78 —
— — - 7.99 — — 7.11 — 12.09
— — — 7.99 — — 5.26 — 4.07
0.16 0.72 0.07 297 1.93 1.35 1.37 1.18 —
— — — — — — — — 4.85
0.78 1.81 2,04 - 2.86 0.05 1.25 1.87 3.10 2.19
0.03 030 071 0.97 0.71 0.03 0.74 0.64 0.57
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.TanLe 4. Averacep ComposiTions AND C. I, P. W. Norwms oF PELITES FROM JAPAN,

Symbols K A R N S
No. of analyses 6 10 30 31 12
Si0, 64.09 65.03 62.92 65.31 66.16
TiO, 0.40 0.55 0.71 0.63 0.59
AL O, 15.96 15.53 18.16 15.81 15.37
Fe, Oy - 1.93 2.23 1.02 1.83 1.48
FcO 3.52 4.49 4.64 3.25 3.30
MnO 1.28 — 0.08 0.08 0.11
Wt % MgO 2.08 2.54 2.37 2.08 1.84
CaO -1.51 2.73 CL19 0.3¢4 0.49
Na,O 2.31 2.31 2.04 2.09 2,95
K;O 4.40 1.77 4,01 3.84 3.28
H,0 (— 2.79 } 2.20 0.24 0.61 0.73
H,0 (+ 0.37 : -2.37 3.36 2.88
P,O; 0.07 —_ 0.13 0.10 0.12
C — L — —_ 0.76 0.67
Total 100.71 99,38 99.88 100.09 99.97
K.0 5 5 :
Mol. ratio N0 FK.0 0.56 0.34 0.56 0.55 0.42
AL O,
Na;,0+K,07Ca0 1.41 1.45 1.84 1.93 1.66
Wt % Fe;0;+4-FeO+MnO+MgO 8.81 9.26 8.11 7.24 6.73

Norms (CIPW)

Q 24.65 32.72 26.94 33.28 31.17
c 4.76 4.85 8.57 7.80 6.32
or 26.02 10.45 23.69 22.68 19.35
ab 19.49 19.49 17.24 17.66 24.89
an 7.14 13.54 5.14 1.08 1.75
ne —_ — —_ —
wo — — — — —
di { cn — — — —_ —_
fs — — — — —_
hy{ en 5.19 6.3¢ 5.92 5.19 4.59
}:s 6.59 5.49 6.65 3.56 4.07
ol { (o] —_ _ —_ — —
fa — —_ — — —
mt 2.78 3.22 1.46 2.64 2.13
hm — —_ — — —
il 0.74 1.03 1.34 1.19 1.11
ap 0.13 — 0.30 0.24 0.27

Norms are calculated by the author.

K: Precambrian pelitic metamorphites of the Kamiaso conglomerate (Data from Apacni,
1973), A: Peclitic schists of the southern Abukuma Platcau and the castern half of central
Abukuma Plateau (Data from Mivasuiro and HArAMURA, 1966), R: Pelitic rocks of the
Dando area and Kiso-Komagane arca, Ryoké Mctamorphic Belt (ditto), N: Practically or
necarly unmetamorphosed Palacozoic slates for zone N (ditto), S: Practically or nearly
unmetamorphosed Palaeozoic slates for zone S (ditto).
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limits of stability field of the aluminium silicate minerals under the amphibolite facies
condition expressed in terms of the CaO against AL,Oj; contents of analysed pelites. In
Fig. 5 the curve A-A’ can be drawn dividing pelitic rocks lacking aluminium silicate
associated with muscovite from those with aluminium silicate. The curve A-B may divide
the rocks which contain aluminium silicate but lack muscovite or retain only a trace
of it, from aluminium silicate free rocks. C-C’ curve may drown the boundary between
pelitic rocks and amphibilite or lime-silicate rocks (WINCHESTER, 1974). Samples
with sillimanite (Nos. 10 and 11) are plotted in the field of Al-richer side than the curve
A-A’, whereas the rests lacking of aluminjum silicate in the opposite side. Plotted points
of the Hida metapelites on the diagram can explain the scarce occurrences of aluminium
silicatc minerals in the area, none the less subjected by the amphibolite facies metamor-
phism or higher than that. Namely, as mentioned above, the metamorphic grade is
commonly said to be the amphibolite facies, and in the district thermal gradient towards
the higher grade part can not be supposed, because of complicated overlapping of some
metamorphic episodes. Consequently, it is impossible to consider that the scarce ap-
pearance of aluminium silicate is depending on the dissatisfaction of physical condition.
Under the microscope, rarely found are such evidence suggesting the preexistence of
aluminium silicate as aggregates of muscovite. Hence, it is also impossible to consider
that aluminium silicate could disappear in the progress of metamorphic events.
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Fic. 2. AKTF plots of pelitic rocks in Japan.
Solid circles: Hida metapelites. The numbers attached to individual symbols refer
to the column numbers in Tables 1 and 2, except for NO. 3 which can not be plotted
on the diagram because of too lower value of excess alumina.  Open circles: Aver-
aged values of pelites from Kamiaso conglomerate (K), Abukuma Metamorphic Belt
(A), Ryoké Mctamorphic Belt (R), Palacozoic from zone N (N) and Palacozoic from
zone S (S). Abbreviations for open circles as in Table 4.
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All arc considered, unusual occurrence of aluminium silicate can explained in con-
nection with the dependence on the bulk rock chemistry.

In view of the above results it is found to be difficult to avoid the conclusion that miner-
alogical character of the metapelites from the Hida Metamorphic Belt is seriously depend-
ing on bulk rock chemistry.

The most troublesome problem, however, is whether this chemical character of present
metapelites can certainly and directly reflect those of the original rocks. In this con-
nection, it is fortunate that none of analysed samples show abnormally high or low con-
tents of alkalics, which must be one of the most casily mobile components. Consequently,
there happens no remarkable alkali addition or subtraction through the metamorphic
processes. It may be probable to supposc that in the progress of metamorphism the reac-
tion could be advanced under more or less isochemical condition.

Generally speaking, the more the pelites have been decomposed to take the character
of high maturity, the higher the ratio of K;O/Na,O+K,O, and excess alumina (Al,Os/
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Iic. 3. AL O, plotted against Fe,O3-+FeO-+MnO--MgO for pelites.  Small solid circles are
plots of published data for metapelites from the Hida Mctamorphic Belt, their chemi-
cal composition being shown in Table 3. Other abbreviations as in Fig. 2.
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Fic. 4. Total alkalies and CaO contents of pelites. Abbreviations as in Fig. 3.

Na,0+4-K;0+Ca0O) (Mivasairo and HaraMURA, 1962 and 1966). These values for
pelites are given in Table 2, 3 and 4 with the chemical analytical data. Fig. 6 represents
the relationship between alkali ratios and the values of Al-excess of pelitic rocks, meta-
morphosed and unmetamorphosed in Japan. It is to be noted from the figure that most
samples from the Hida Metamorphic Belt are plotted in the area of lower values of not
only alkali ratios but alumina-excess, than the affinities from other localities in Japan.

As may readily be seen, the enrichment of CaO, FeO and MgO is the characteristic
to Hida metapelites suggesting the mechanical mixing of basic volcanic materials into
pelites. '

All are concerned, it may be concluded that sedimentary environments of Hida pelites
is not miogeosynclinal but rather ‘“eugeosynclinal’®, where mixed sediments of pelitic
rock with basic volcanic provenance can be accumulated. The point is one of the most
distinguishable character of the Hida Mctamorphic Belt among the similar type metamor-
phic belts in Japan. ‘

Based on his detailed petrological studies on the Precambrian metamorphic pebbles
in the Permian (to Triassic?) Kamiaso conglomerate, Apacur (1973) has come to the
conclusion that metamorphites are derived from the Precambrian land including the
present Hida terrain. Kano (1972) also noted the similarity of composition and zoning
pattern in garnets from Kamiaso Precambrian gneiss and Hida metapelites.

The author, however, has the opinion that the petrochemical and mineralogical charac-
teristics of the metapelites from the present Hida terrain could not be similar to gneisscs
from the Kamiaso conglomerate. The original rocks of the former must be accumulated
in the sedimentary environments of mixing of basic volcanics into pelites. The latter,
however, must be derived from pelite of high maturity. This difference may suggest
the distinction of sedimentary environments of original rocks. Precambrian metapelites
in the Kamiaso conglomcerate may be derived from the more innerside (near to the Sino-
Korca platform) than the present Hida terrain, where through the Palacozoic age to
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The compositional distribution of metapelites in the Odori-River district.  Double
circles: sillimanite present, solid circles: no aluminium silicates (almost with musco-
vite), half open circles: hornblende or clinopyroxene present.  The numbers attached
to circles refer to the column numbers in Tables 1 and 2, The explanation for the
curves is presented in the text. Dashed lines are extended by the author.
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Fic. 6. Alkali ratios and excess alumina of pelites. Abbreviations as in Fig. 3. A sample

(column a in Table 3.) is omitted because of its exceptionally high value of excess
alumina.

Mesozoic age, some metamorphic episodes have overlapped. Namely, not all of the
Hida metamorphites are Precambrian but a part of them are composed of those which
had been firstly metamorphosed in the Precambrian age to form hinterland as well as
the basement of the Japanese Palacozoic geosyncline.

V. CoONCLUSIONS

On the stand point of his petrological studies on metapelites from the Hida Metamor-
phic Belt, the author has come to the following conclusions.

i) Pelitic gneisses from the southwestern part of the Hida Metamorphic Belt are
clarified to have such chemical characteristics as having comparatively high contents of
FeO, MgO and CaO, with low values of alkali ratios and alumina excess. This is the
common characters of metapelites through the Hida Metamorphic Belt.

ii) The occasional appearance of hornblende or clinopyroxene in contrast to the
scarce appearance of aluminium silicate in metapelites can be explained by the depend-
ence on bulk rock chemistry.

iii) In comparison with petrochemical character of the affinities from other high
T and low P type metamorphic belts and Palacozoic slates from Japan, as well as Pre-
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cambrian metapelites of Kamiaso conglomerate, it could well be said that the original
pelites of the Hida Mectamorphic Belt had not been derived from miogeosynclinal sedi-
ments of high maturity, but from pelites with mixing of basic volcanic materials, This
is one of the most distinguishable character of the Hida Mctamorphic Belt.
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