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Ferroglaucophane schist from the Ohsa-yama area,
Okayama Prefecture, Japan

B & £ X (Toshio Nozaka)*

A ferroglaucophane schist occurs in fault contact with serpentinites at the Ohsa-yama area, Southwest
Japan. It consists of albite, ferroglaucophane and actinolite with small amounts of stilpnomelane, sphene, apatite
and K-feldspar. Petrological studies reveal that the schist was originally igneous rock of felsic or intermediate
composition and has suffered two stages of metamorphism: ferroglaucophane has been formed at the first stage
and actinolite at the second stage. In a basic schist from the same outcrop that the ferroglaucophane schist occurs,
tremolitic amphibole instead of alkali amphibole has been formed along with chlorite, phengite and albite. Such a
difference in mineral association between the schists is ascribed to a difference in whole rock composition, particu-
larly in Fe/Mg ratio.

Some of the schists from the Ohsa-yama area characteristically contain glaucophane or ferroglaucophane
and have low Fe203/FeO ratios, forming a striking contrast to the crossite schists that commonly occur in the so-
called "Sangun metamorphic terrane". These facts suggest that the alkali amphiboles of the Ohsa-yama schists
were formed under higher P/T and more reducing conditions than those of the regional metamorphic rocks. On the
other hand, development of the second-stage actinolite in the ferroglaucophane schist is consistent with the meta-
morphic parageneses of greenschists from adjacent areas. Consequently the ferroglaucophane schist is considered
one of the tectonic blocks that were captured by mobile serpentinites and have suffered the regional metamor-
phism after the emplacement of the serpentinites into the present geologic position.

keywords: ferroglaucophane, petrology, tectonic block, serpentinite, high P/T metamorphism, Ohsa-yama,

Sangun metamorphic terrane, Southwest Japan
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Fig. 1

Simplified geological map of the Ohsa-yama
area showing the locality of the ferro-
glaucophane-schist. Metamorphic zonation of
ultramafic rocks in the aureole of a granitic
intrusion is also shown (Nozaka and Shibata,
1995).
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Table 1. Chemical compositions of ferroglaucophane-
and tremolite-schists from the Ohsa-yama area.

sample no. 0306H * 0406H ' 0206H "
Si02 61.95 61.27 41.88
TiO2 0.73 0.78 0.79
Al203 14.23 13.98 10.49
Fe203 0.89 1.20 3.09
FeO 4.68 5.34 10.55
MnO 0.10 0.09 0.38
MgO 3.84 4.35 20.84
Ca0 4.22 417 5.87
Na20 7.97 7.20 0.35
K20 0.09 0.70 0.09
P20s 0.19 0.20 0.18
total wt.% 98.88 99.28 94.50
FeO*/MgO 1.43 1.48 0.64
Fe203/FeO 0.19 0.22 0.29
CIPW norm
Q 1.3 1.5
C - -
ne - - -
or 0.5 4.1 0.5
ab 67.4 60.9 3.0
an 2.8 3.8 26.8
di wo 7.6 7.1 1.0
en 4.2 4.0 0.7
fs 3.0 2.8 0.2
hy en 5.3 6.9 215
fs 3.8 4.9 6.7
ol fo - - 20.8
fa - - 7.2
il 1.4 1.5 1.5
mt 1.3 1.7 4.5

t: ferroglaucophane-schist. ' tremolite-schist. *: total iron as
FeO.
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Back-scattered electron images of the ferroglaucophane schist. Ferroglaucophanes (FG) show composi-

tional zoning and are fringed with actinolites (thin and lighter-colored parts). The lightest- and darkest-
colored phases are apatite or sphene, and albite, respectively. Grain nos. of ferroglaucophane are 0306H-
3in fig. A, 0406H-6 in fig. B, 0306H-1 in fig. C and 0406H-4 in fig. D. Each scale bar indicates 100 um.
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Table. 2 Chemical compositions of ferroglaucophane.

sample no. 0306H 0406H

grainno. l-core 1l-rim 2-core 2-rim 3-core 3-rim 1l-core l-rim 3-core 3-rim 4-core 4-rim 6-core 6-rim 7-core 7-rim
Si0O2 55.72 56.56 56.7T1 55.68 57.01 56.76 56.05 56.48 55.63 56.66 56.45 57.09 56.28 56.36 56.02 56.39
TiO2 033 001 013 009 003 0.03 0.19 005 012 002 002 003 024 003 031 008
Al203 10.91 1069 11.00 994 1149 1105 11.05 10.57 1050 1126 11.15 10.58 11.17 10.77 1140 9.80
FeO* 17.84 13.77 16.00 18.22 15.37 17.37 17.06 1805 17.94 1550 16.22 1549 16.20 1566 15.83 16.71
MnO 0.10 015 012 018 0.04 0.10 021 023 013 009 025 016 018 015 016 042
MgO 489 782 605 540 6.16 543 527 516 494 645 607 703 579 629 6.11 6.54
Ca0 0.10 012 007 015 008 005 0.14 021 009 034 008 033 022 014 014 043
Na20 688 676 719 703 699 6.95 691 688 711 681 711 691 685 680 7.00 6.93
K20 000 000 000 000 000 000 002 000 002 002 001 001 002 001 000 0.01

total wt.% 96.77 95.88 97.27 96.69 97.17 97.74 96.90 97.63 96.48 97.15 97.36 97.63 96.95 96.21 96.97 97.31

cationg/O=23

Si 7.949 7.952 7.990 7.963 8000 7.976 7.962 7.985 7.985 7954 7.939 7.967 7.956 7.992 7.901 7.961
ALY 0.051 0.048 0.010 0.037 0.000 0.024 0.038 0.015 0.015 0.046 0.061 0.033 0.044 0.008 0.099 0.039
AlY 1.784 1.723 1816 1638 1900 1806 1812 1746 1761 1818 1.788 1.708 1817 1792 1.796 1.592
Ti 0.035 0.001 0.014 0.010 0.003 0.003 0.020 0.005 0013 0.002 0.002 0.003 0.026 0.003 0.083 0.008
Fe™ 0.262 0.444 0.182 0.384 0.168 0.303 0.236 0.310 0.219 0.264 0.304 0.349 0.227 0.296 0.280 0.401
Fe* 1.866 1.175 1.704 1.795 1.635 1.738 1790 1.824 1935 1555 1604 1459 1688 1561 1587 1.572
Mn 0.012 0.018 0.014 0.022 0.005 0.012 0.025 0.028 0.016 0.011 0.030 0.019 0.022 0.018 0.019 0.050
Mg 1.040 1639 1271 1.151 1289 1138 1116 1.087 1057 1350 1.273 1463 1220 1.330 1.285 1.376
Ca 0.015 0.018 0.011 0.023 0.012 0.008 0.021 0.032 0.014 0.051 0.012 0.049 0.033 0.021 0.021 0.065
Na 1.903 1.843 1964 1949 1902 1894 1903 188 1979 1854 1939 1870 1878 1870 1914 1.897
K 0.000 0.000 0.000 0.000 0.000 0.000 0.004 0.000 0.004 0.004 0.002 0.002 0.004 0.002 0.000 0.002

total 14.918 14.861 14.975 14.972 14.914 14.901 14.928 14.918 14.996 14,908 14.953 14.921 14.914 14.893 14.935 14.964
mg-no. 0.328 0.503 0.403 0.346 0.417 0.358 0.355 0.338 0.329 0.426 0.400 0.447 0.389 0.417 0.408 0.411
Fe® ratio 0.128 0.274 0.096 0.176 0.093 0.148 0.117 0.145 0.102 0.145 0.159 0.193 0.119 0.159 0.150 0.203

*: total iron as FeO. Fe® contents were estimated by calculating total cations to 13 exclusive of Ca, Na and K. mg-no. : atomic
ratio of Mg/(Mg+total iron). Fe® ratio: atomic ratio of Fe®/(Fe® +Fe®').

Table 3. Chemical compositions of calcic amphibole.

sample no. 0306H' 0406H! 0206H"

grain no. 1 2 3 1 2 4 5 6 8 1 2
Si02 54,40 54.79 53.69 53.67 55.18 53.22 5494 53.44 54.62 57.35 57.40
TiO2 001 001 012 0.09 000 006 001 0.01 000 0.00 0.00
Al203 088 070 0.28 0.18 046 055 0.76 0.31 046 026 0.30
FeO* 14.68 1544 20.51 19.33 14.03 20.29 1441 20.13 13.54 532 681
MnO 029 031 039 053 043 044 043 0.74 031 0.13 022
MgO 14.31 13.98 10.14 10.77 14.62 10.34 14.66 10.37 15.07 20.39 20.01
CaO 11.49 12.10 10.93 11.57 12.33 11.58 12.16 11.08 12.26 12.46 11.75
Na20 0.79 051 0.89 026 045 040 049 0.72 043 0.69 1.08
K20 0.07 007 052 0.12 004 024 005 061 004 011 0.18

total wt.% 96.92 9791 97.47 96.52 97.54 97.12 9791 9741 96.73 96.71 97.75
cationsg/O=23

Si 7.919 7.946 8.050 8.055 8.005 7.983 7.926 8.010 7.959 8.050 7.984
AlY 0.081 0.054 0.000 0.000 0.000 0.017 0.074 0.000 0.041 0.000 0.016
A1V 0.070 0.066 0.049 0.032 0.079 0.080 0.055 0.055 0.038 0.043 0.033
Ti 0.001 0.001 0.014 0.010 0.000 0.007 0.001 0.001 0.000 0.000 0.000
Fe* 0.188 0.069 0.000 0.019 0.000 0.039 0.112 0.039 0.046 0.000 0.158
Fe? 1.599 1.803 2.572 2.408 1.702 2.506 1.627 2484 1.604 0.625 0.634
Mn 0.036 0.038 0.050 0.067 0.053 0.056 0.053 0.094 0.038 0.015 0.026
Mg 3.106 3.022 2.266 2.410 38.162 2.312 3.153 2317 3.274 4.267 4.149
Ca 1.792 1.880 1.756 1.860 1916 1861 1.880 1.779 1.914 1.874 1.751
Na 0.223 0.143 0.259 0.076 0.127 0.116 0.137 0.209 0.121 0.188 0.291
K 0.013 0.013 0.099 0.023 0.007 0.046 0.009 0.117 0.007 0.020 0.032
total 15.028 15.037 15.114 14.959 15.050 15.023 15.026 15.105 15.043 15.081 15.074
mg-no. 0.635 0.617 0.468 0.498 0.650 0.476 0.645 0.479 0.665 0.872 0.840

*: total iron as FeO. Fe® contents were estimated by calculating total cations to 13 exclusive of Ca,
Na and K. mg-no. : atomic ratio of Mg/(Mg+total iron). " ferroglaucophane-schist. '*: tremolite-schist.
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