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Eclogitic glaucophane schist from the Yunotani valley in Omi Town, the Renge metamorphic belt,

the Inner Zone of southwestern Japan

dk BT A B REPAESE

Tatsuki Tsujimori*', Akira Ishiwatari*
and Shohei Banno**

19994F 9 H 6 HSA

1999 £ 12 A 28 HZH.

* EIUORFEESERIR R E
Department of Earth Sciences, Faculty of
Science, Kanazawa University, Kanazawa 920~

1192, Japan
OB - RILERERSE AR
Present Address : Research Institute of

Natural Sciences, Okayama University of
Science, Okayama 700-0005, Japan

= EERF IR A E R
Emeritus Professor, Graduate School of
Science, Kyoto University, Kyoto 606-8502,
Japan

i L ® I

Abstract

Eclogitic glaucophane schist occurs as a boulder (about 4m
diameter) among many other garnet glaucophane schist and
epidote glaucophane schist of the late Paleozoic Renge
metamorphic belt in the Yunotani valley, western Omi area.
The eclogitic glaucophane schist forms a mafic layer (1.2 m wide)
intercalated within pelitic schist (garnet-paragonite-phengite
schist). It consists mainly of glaucophane (modal volume : 37%),
garnet (21%), omphacite (19%), epidote (19%), and small amount
of quartz, albite, phengite, chlorite, rutile and titanite. The
eclogite facies mineral assemblage ‘garnet+omphacite+
glaucophane +epidote +rutile+quartz’ is slightly replaced by
secondary chlorite, albite, calcite and rarely actinolite, and
form penetrative schistosity (S,). The preceding epidote
blueschist facies mineral inclusions ‘glaucophane-epidote+
titanite+quartz+albite’ forming earlier schistosity (S;) are
preserved in the rotated garnet core. These petrographic
features show progressive transition from the epidote blueschist
facies to the eclogite facies with little retrogression. Although
the relict eclogite facies minerals have been previously found in
some retrogressive Renge metamorphic rocks, the Yunotani
eclogitic glaucophane schist first provides evidences for the
progressive P-T path leading to the eclogite facies.

Key words : eclogitic glaucophane schist, eclogite facies, epidote
blueschist facies, Renge metamorphic bell, Hida marginal belt
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(b)

Fig. 2. Photomicrographs of the Yunotani eclogitic glaucophane schist. (a) Porphyroblastic garnet and
omphacite coexisting with glaucophane and epidote. Open nicol. (b) Prismatic omphacite included within garnet
porphyroblast. Crossed nicols. (c) Two different inclusion trails identified in garnet porphyroblast. S, fabric in
the core is perpendicular to S;. The S; fabric in the rim which is parallel to a penetrative schistosity. Open nicol.
(d) Porphyroblastic omphacite containing inclusion trail (Sp) perpendicular to a penetrative schistosity (S;). Open
nicol. (e) Albite coexisting with secondary chlorite and calcite adjacent to a garnet porphyroblast. Albite partly
fills fracture of garnet. Open nicole. (f) The same view as (e). Crossed nicoles. The scale bar is 0.5 mm, excepting
(a) that is 1.0mm and (e) and (f) that are 0.2mm. List of abbreviations : Ab, albite ; Cc, calcite ; Chl, chlorite ; Ep,
epidote ; Grt, garnet ; Gln, glaucophane ; Omp, omphacite ; Phe, phengite ; Qtz, quartz ; Rt, rutile ; Ttn, titanite.
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Table 1.

Selected microprobe analysis of rock-forming minerals of the Yunotani eclogitic glaucophane schist.
Coexisting mineral rims in contact with each other are also listed. S, and S, represent inclusion within garnet
core and rim respectively.

garnet omphacite glaucophane epidote phengite coexisting pairs in contact
rim mantle core rim core matrix S, N matrix S, S, matrix  [Grt Omp]  [Grt Omp] [Grt Omp Phe]

wt.% incl.  incl. incl.  incl. host  incl. rim rim rim rim rim
SiO, 3777 3844 3816 5654 5614 5806 5751 56.67 3907 3884 3963 50.95 3797 5648 3836 5561 3808 5644 51.78
TiO, 0.01 0.01 0.04 0.00 0.0t 000 000 000 0.04 001 0.00 0.03 0.02 0.01 0.05 002 0.01 0.00 003
ALO, 2165 2129 2140 11.56 1071 1147 1148 1191 2739 2699 2799 26.80 2140 1026 21.04 10.19 21.13 1067 2660
Cr, 0, 002 000 0.01 0.00 000 0.01 0.00 002 000 006 0.00 0.03 0.00 001 0.01 0.03 0.01 0.00 000
Fe,0* - - - - - - - - 85 907 688 - - - - - - - -
FeO** 2821 2773 2482 6.66 646 1064 1052 11.06 - - - 217 2762 684 2792 781 2757 715 201
MnO 0.4 0.61 339 0.00 0.06 0.00 0.05 0.03 0.00 0.24 0.28 0.00 0.70 0.08 0.45 0.00 0.55 0.00 0.00
MgO 231 277 1.30 6.23 6.58 98 987 979 005 000 o001 3.54 273 7.11 234 682 226 663 334
Ca0O 9.66 9.5 1132 11.18 1199 0.71 1.13 1.05 23.16 2313 2395 0.06 956 1218 1029 1205 984 11.25 0.04
Na,0O 004 009 000 818 782 7.21 680 7.07 0.00 005 0.00 0.70 000 7.59 0.01 7.29 005 78 057
K,0 0.00 000 001 0.00 0.00 0.00 000 0.04 000 000 001 9.96 0.03 0.00 0.00 0.00 0.00 0.01 9.81
Total 100.12 10048 10044 10035 99.75 9790 9735 9763 9824 9840 9876 9424 100.02 10055 10048 99.82 99.49 10043 94.17
atomic ratio
O= 12 12 12 4 4 23 23 23 25 25 25 22 12 4 12 4 12 6 22
Si 2988 3.021 3014 2.004 2.005 7.937 7904 7.789 6.061 6040 6.099 6.854 3.001 2.004 3.023 1997 3.026 2006 6941
Ti 0.000 0.000 0.003 0.000 0.000 0.000 0.000 0.000 0.005 0.001 0.001 0.003 0.001 0.000 0.003 0.001 0.000 0.000 0.003
Al 2019 1973 1992 0483 0451 1.849 1859 1929 5008 4946 5078 4.248 1993 0429 1954 0.431 1.979 0447 4202
Cr 0.001 0.000 0.001 0.000 0.000 0.001 0.000 0.002 0.000 0.008 0.000 0.003 0.000 0.000 0.001 - 0.001 0.001 0.000 0.000
Fe™ - - - 0.072 0.081 0.158 0.188 0.290 0995 1062 0797 - - 0.084 - 0.081 - 0.085 -
Fe* 1.867 1822 1639 0.126 0.112 1.058 1.021 0981 - - 0.244 1.826 0.119 1.840 0.154 1.832 0139 0225
Mn 0.030 0040 0227 0.000 0.002 0.000 0.006 0.003 0.000 0.031 0.037 0.000 0.047 0.002 0.030 0.000 0.037 0.000 0.000
Mg 0273 0324 0.153 0329 0350 1.997 2021 2.005 0.012 0.000 0.001 0.710 0322 0376 0.275 0365 0.268 0351 0.667
Ca 0819 0.805 0958 0424 0459 0.103 0.166 0.155 3850 3.854 3950 0.009 0.809 0463 0.869 0.464 0.837 0428 0.006
Na 0.006 0.013 0.000 0.562 0.541 1911 1812 1.8%4 0.000 0016 0.000 0.183 0.000 0.522 0.001 0.508 0.008 0.543 0.148
K 0.000 0.000 0001 0.000 0.000 0.000 0.000 0.007 0.000 0.000 0.003 1.709 0.003 0.000 0.000 0.000 0000 0000 1.676
Total 8.004 7999 7.987 4.000 4000 15014 14978 15046 15932 15959 15964 13.963 8.002 4.000 7.997 4.000 7.088 4.000 13868
* Total Fe as Fe,0s.
** Total Fe as FeO.
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Fig. 3. Representative zoning profile of garnet por-
phyroblast. Cg: core, Mg : mantle, Rg : rim.
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ELTETHIILALENOREDE ALDMKE & b
IZ, Mn-Fe-Mg BX U Ca- (Fe+Mn) -Mg =fEAXlic 7 o »
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g eclogitic glaucophane schist
p. host pelitic sghist 7
Ge: garnet glaucophane schist
Particular plots
« eclogitic glaucophane schist

o garnet glaucophane schist
o host pelitic schist

Happo-one epidote amphibolite
( and , 1981; Ne
@ Relict gamnet

et al, 1989)
Osayama garnet glaucophane schist
(Tsujimori, 1999)

,-%} Relict garnet with omphacite, glaucophane,
‘~~ rutile, quartz and epidote

« Matrix garnet fe—- general trends from core to nimj

20

20 i
Fig. 4. Chemical compositions of garnet in the Mn-Fe-Mg and Ca-(Fe+Mn)-Mg ternary diagrams.
eclogitic glaucophane schist and garnet glaucophane schist.
1999) and Happo-one epidote amphibolite (Komatsu and Yamazaki, 1981 ; Nakamizu et al., 1989).
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* Yunotani eclogitic glaucophane schist (this study)

O Happo-one epidote amphibolite (Komatsu and Yamasaki, 1981; Nakamizu et al., 1989)
Relict omphacite with garet
O QOsayama garnet glaucophane schist (Tsujimori, 1999)

Relict omphacite with garnet, rutile,
quartz and epidote
Fig. 5. Chemical compositions of omphacite in the Jd

(jadeite) - Ae (aegirine) - Di (diopside) ternary diagram
for the Yunotani eclogitic glaucophane schist. Relict
omphacite in the Happo-one epidote amphibolite
(Komatsu and Yamazaki, 1981 ; Nakamizu et al., 1989)
and the Osayama garnet glaucophane schist
(Tsujimori, 1999) from the Renge metamorphic belt are
also plotted. The estimation of Fe** and Fe®* of the
omphacite is based on the assumption of four total
cations, and the end-member components are
calculated as Jd=100XAl1Y"/(Ca+Na), Ae=100X(Na-
AlYY)/(Ca+Na) and Di=100XCa/(Ca+Na).
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Brw, KMELo S AHENARSIZE,
7 > A4, ERA,
BEYME L TRESINTED,
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Itaya, 1999).

ZED ) L O & RO bk A &2 (Fig. 4b).
S ALBHRER G VF LV ELREEET S,
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D, BNALABHRE&D Yy )Y —f

1998 ; Tsujimori and
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Fig. 6. Chemical compositions of Na-amphiboles in
Miyashiro’'s Fe?*/(Fe’*+Mg) versus Fe'/(Fet +Al)
diagram for the Yunotani eclogitic glaucophane schist
and garnet amphibolite. Na-amphiboles from the
Yunotani epidote blueschist and other Renge epidote
blueschist are also presented. N :Na-amphibole, O:
omphacite, G : garnet, E : epidote, P : pumpellyite, C:
chlorite, H: hematite, A :actinolite, S: stilpnomelane.
The sample ‘SB56072804 was collected by S. Banno in
1956. The estimation of Fe’" and Fe** of the
omphacite is based on the assumption of 13 cations (O
=23) excluding Ca, Na and K.
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