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Shimane Prefecture, Japan
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(Received September 4, 1982)

Abstract

Outline of geology in the studied area is given and original rocks of greenschists distributed
in 8 horizons are estimated to be mainly volcanic sand/mudstones. A metamorphosed sheet
showing bostonitic texture under the microscope is found in this area and its chemical com-
position is similar to that of mugearite and its differentiation products.

The chemical compositions of greenschists are not necessarily basic. Mineral assemblages
in greenschists are listed in this paper.

Two kinds of composite amphibole-grains are recognized in the geenschists. One of
them is zoned amphibole, in which Al-poor crossite is usually rimmed by actionolite. The
other kind of composite amphibole-grain is composed at least of three parts, i.e., magnesian
hastingsitic hornblende, actionolite, and winchite. Although this amphibole grain is optically
homogeneous at a glance, back-scattered electron observation reveals chemical hetero-
geneity in micron scale. The result of line scanning analysis for some major elements shows
that the chemical heterogeneity in the amphibole is more complicated, especially in MgO
and total FeO contents. On the basis of stability fields of amphibole proposed by BANNO
and OTsuKkI (1982), P-T condition of the Sangun Metamorphism in this area is tentatively
estimated.

This chemical heterogeneity in amphibole in micron scale may be a new mode as to
chemical haterogeneity in amphibole.
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Fig. 1. Geological map of the northeastern part of Mito-cho.

1: pelitic schist 2: psammitic schist 3: greenschist 4: siliceous schist 5: dyke rokcks
(quartz porphyry, porphyrite, andesite, and basalt)
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Fig. 2. Distribution map of greenschist and localities of samples
described in this paper.
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Table 1. Bulk chemical compositions of mugearite and greenschists (XRF. analysis)
(Analytical method is mentioned in KoBAYASHI et al., 1981)

1 2 3 4
SiO, 48.34 47.20 59.01 56.49
TiO, 2.20 2.32 n. d. 2.16
Al O, 16.14 17.54 18.49 11.54
Fe,0, 14.32 15.74 2.56 10.18
MnO 0.23 0.05 0.0 0.12
MgO 3.16 2.00 0.53 9.41
CaO 6.54 4.94 4.36 3.82
Na,O 5.24 4.98 7.41 2.03
K,O 2.01 0.43 1.61 0.99
P,0, 1.50 1.17 n. d. 0.25
H,0+ 1.07 n. d. n. d. . d.
Total 100.75 96.37 96.99

1 Mugearite (BENSON, 1942), from Turner & Verhoogen (1960), p. 168. Total
iron is re-calculated as Fe,0;.

2 Metamorphosed sheet, sample number: 8030603, mafic part

3 same as above, felsic part. partial anlysis

4 pumpellyite bearing greenschist, sample number: 8091303
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Fig. 3. Some examples of zoned amphibole grains.
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(1) 8031604, (2) 8071607 (LIt Gz J&), (4) 8030904 (G4 /@) DT VA Y ARAICON
THBR EAMEITIZ - 72,

zhooREIC 7 v 2P/ (b=2Z,X=purplish blue, Y =blue—greenish blue, Z= colour-
less— faint yellow, c'Y=5°,2Vx=45°—50°) 23w Shitc, HAHSI** © 1HIEE 2 R
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Table 2. EPMA analyses of amphibole.

la . 1b 1c 2 3

SiO, 42.11 55.14 55.14 n. d. n. d.
Al,O4 15.74 0.89 1.22 3.32 0.56
FeO 15.91 14.58 19.56 16.87 9.22
MnO 0.47 0.65 0.52 n. d. n. d.
MgO 9.29 13.62 10.45 n. d. n. d.
CaO 10.89 10.53 5.41 1.25 11.92
Na,O 2.68 1.69 4.34 7.63 0.61
K.O 0.54 0.08 0.09 n. d. n. d.
Total 97.63 97.18 96.73

1 8031604, a: magnesian hastingsitic hornblende
b: actinolite
¢: winchite
2 8030904 partial analysis, Na amphibole
3 same as above, actionolite
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Fig. 4. Line scanning profile of Na and Ca K, lines of a zoned amphibole grain in sample number
8030904.
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Fig. 5. Intensity profile based on line scanning profile of Ca, Na, Al, Si, Fe, and Mg K, lines of a
composite amphibole grain in sample number 8031604.
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Explanation of Plate I

Plate I. Photomicrograph of textures of metamorphosed volcaniclastic rocks and igneous rock.

a volcanic sandstone, sample number 8071607. pl: plagioclase (albite), polarizer only.

b volcanic sandstone, sample number 8030904. pl: plagioclase (albite), gl: metamor-
phosed glassy volcanic rock fragment, polarizer only.

¢ Bostonitic texture in a metamorphosed sheet, sample number 8030603. pl: plagioclase
(albite), chl: chlorite, wm: white mica, crossed polars.

d volcanic breccia, sample number 8021314. Lower half part is a fragment of metamor-
phosed volcanic rock. pl: albitized plagioclase phenocryst. Upper half part is metamor-
phosed matrix of breccia. polarizer only.

Length of a bar in each photomicrograph is 0.2 mm.



T. WATANABE, H. KoBAvAsHI, H. ADACHI: Plate I



fig161401.pdf

Explanation of Plate II

Plate 11.

a  Pumpellyite replacing a part of plagioclase grain in sample number 8091303. Plagiclase
is albitized. crossed polars. cc: calcite, ab: albite, pum: pumpellyite
Same as above, polarizer only.

¢ An occurrence of zoned amphibole in sample number 8031604. act: actionlite, Na
amp: Al-poor crossite, polarizer only.

Length of a bar in each photomicrograph of a, b, and ¢ of Plate II is 0.2 mm.

d Back-scattered electron image for a composite amphibole-grain in sample number
8031604. a: magnesian hastingsitic hornblende, b: actionolite, 'c: winchite.
(X —Y) shows line-scanning position.

¢ The same composite amphibole-grain under the optical microscope. polarizer only.
(X —Y) shows line-scanning position.

Length of a bar in each photomicrograph of Plate II d and e is 0.02 mm.
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