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Abstract

Ore minerals in the Goto mine were formed in the post-igneous action which was accompanied
with the intrusion of granite porphyry into the sandstone and shale (Goto formations). In this study,
Higashidani deposit, which is one of the ore deposits in mining now, has been investigated and the
ore minerals have been studied by microscope, X-ray powder diffraction, DTA, and EPMA. Ore
minerals of the Higashidani deposit are mainly composed of quartz and pyrophyllite, and often a pure
monoclinic pyrophyllite exists. In the upper part of the ore body, some clay minerals have been
found and they are identified to be illite-montmorillonite and chlorite-montmorillonite mixed

layer minerals.
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Fig. 1 Location of the Goto mine.
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Fig. 2 Generalized geological map of the Higashidani deposit in the Goto mine.
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Fig. 3 The sampling points and their mineral

Fig. 4 Microphotographs (in crossed nicols) of granite porphyry (A), quartz -+ pyrophyllite
(B), quartz-topaz (C), and topaz (D). Length of scale bar is 0.1 mm.
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Fig. 5 Differential thermal analysis curves.

(a) monoclinic pyrophyllite, no-81031801G
(b) illite-montmorillonite, no-81031906
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Table 1

positions

Comparison of chemical com-

between

pyrophyllite
from the Honami mine and pyro-
phyllite from the Goto mine.

1 2

SiO, 63.57 SiO, 67.52
TiO, 0.04 TiO, 0.00
ALO,  29.25 ALO,  28.34
Fe,O,  0.10
FeO 0.12 FeO 0.12
MnO 0.00 MnO 0.00
MgO 0.37 MgO 0.06
CaO 0.38 CaO 0.07
Na,O 0.02 Na,O 0.06
K,O tr. K,O 0.04
P,0O; tr.
H,O* 5.66 H,O 3.79
H,O- 0.66

" Total 100.17 Total  100.00

Numbers of ions 0=24
Si 7.764 .
)8.00 Si 8.113

Al 0.236
Al 3.976 | Al 4.013
T e
Fe*s 0.009 |4.07  Fe 0.011
Fe+ 0.012 |
Mg 0.068 " Mg 0.010
Ca 0.040 | Ca 0.009
Na ae }0.04 Na 0.013
K = K 0.005
(OH) 4.000

l: from the Honami mine, chemical
analysis, Kodama (1958)
2: from the Goto mine, EPMA analysis,
this study

L

i

Table 2 EPMA analyses of monoclinic

pyrophyllite anhydride from the

Higashidani deposit.

1 2 Average
Si0, 69.27 69.61 69.44
AL, Oy 29:32 29.57 29.45
TiO, 0.00 0.00 0.00
FeO 0.05 0.10 0.08
MnO 0.00 0.00 0.00
MgO 0.06 0.04 0.05
CaO 0.03 0.04 0.04
Na,O 0.08 0.15 0.12
K,O 0.01 0.01 0.01
Total 98.81 99.53 99.19

Numbers of ions
Al=4

Si 8.019 7.989 8.004
Fe 0.004 0.009 0.007
Mg 0.009 0.006 0.008
Ca 0.003 0.005 0.004
Na 0.018 0.033 0.026
K 0.001 0.001 0.001
O 22.066 22.017 22.042

Fig. 6 Scanning electron micrographs for monoclinic pyrophyllite (A) and illite-montmorillonite

mixed layer mineral (B).

Length of scale bar is 10 #m.
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Table 4 Basal spacings of the illite-montmorillonite and chlorite-montmorillonite mixed
layer minerals.

1 | 2 [ 3 [ 4
bkl TL  dows (A) [ ITe  dons (A) | Bkl I/To  dops (A) | ULy dobs (A)
001 100 25.8 100 27.5 001 33 30.3 17 32.1
002 60 12.6 75 13.4 002 100 14.7 100 15.5
005 50 5.02 50 5.15 004 17 7.25
006 33 4.96

: illite-montmorillonite mixed layer mineral
: treated with ethylene glycol, the same sample as 1
: chlorite-montmorillonite mixed layer mineral

BN —

: treated with ethylene glycol, the same sample as 3
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hiczF vy 7 ) a—ABEBEHLTAS &, Fig 7 (b) ICRTBICER RSO EHEM~
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(a) illite-montmorillonite
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(b) illite-montmorillonite treated
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diffraction conditions: CuKae, 30 Kv, 20 mA, with Ni-filter

Fig. 7 X-ray diffraction patterns for illite-montmorillonite mixed layer mineral.
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E— s 8HoNECORER, THS (1969) ORUEBERSEHLLEDL 54 -2
) vrM FREESEYE 4 S KETNB,
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Table 4 DRiCIE 5, 4 54 -2 =) vF4 T, 258 126,502A OREHR, #hz
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im = illite-montmorillonite
cm = chlorite-montmorillonite

(a) p = pyrophyllite

o [ i0 18 20 22

[} ] 1 1 | — |
28
diffraction conditions: CuKa, 30 Kv, 20 mA, with Ni-filter
Fig. 8 X-ray diffraction patterns for illite-montmorillonite and chlorite-
montmorillonite mixed layer minerals (a), and for patterns for the
same sample treated with ethylene glycol (b).
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Table 3 X-ray powder diffraction data of topaz from the Higashidani deposit in the Goto mine.

1 | 2

bkl T &) L dos (&) donre (A)
020 6 4.40 3 4.43 4.40
022 4 419
110 12 411 13 413 412
021 6 3.90
11 60 3.6 65 3.703 3.701
120 65 3.20 100 3.209 3.203
022 35 3.04 ' 23 3.048 3.087
121 25 2.986 15 3.000 2.992
112 100 2.937 70 2.940 2.940
130 20 2.4804 19 2.487 2.485
103 10 2.3966 13 2.384 2.383
131 25 9.3783
023 45 2.3609 21 2.362 2.361
200 8 2.3247
113 10 2.3130 4 2.315 2.314
210 6 9.2470 4 2.254 2.255
040 10 2.1989 7 2.206 2.202
211 12 2.1711 12 2.175 2.178
041 8 2.1269 2 2.132 2.130
123 45 2.1049 29 2.108 2.106
220 25 2.0555 30 2.060 2.062
140 8 1.9872 1.9915
212 10 1.9816 5 1.9918 1.9863
042 4 1.9470 3 1.9430 1.9498
141 6 1.9340
114 25 1.8691 1 1.8715 1.8693
133 25 1.8553 13 1.8589 1.8575
230 12 1.8212 10 1.8258 1.8266
142 8 1.7969 2 1.8005 17990
231 6 1.7796 3 1.7841 17848
232 25 1.6706 18 1.6757 1.6747

a=4.649 A a=4.666 A

b—8.792 A b—8.809 A

c=8.394 A c=8.389 A

1: data from the ASTM (12-765)
2: 'this study, no-80112504
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