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FHBARRASZEILL, &7 4 PoOE b O SRAKT 205, BRI MIC X OCIEii A
B X URERIGBERF LT 222059 5203 TH %,

REVCER T WM £ O/LE S &K & nBERE A 5 LT 5RME, HHKSHL DA
L EDCTHRIETHENIDTHOT, FiF4E b 0l 1926 4£0 W, Schuen™, 1945 420 M.
A. Bezborodov(™ i X (8 1948 4R FERKIBTD OB T %o Schuen Xilc ALO, & X ¢
2 ORIt it BELI S N 2 FRECEAR D, M ISR BE % R 340 % 2 2 £% L, Bezboro-
dov 1% ALOg, FeO ofiic TiO,, CaO, MgO, Na0 % X ¢¢ K,0 & #%ic AfL, Schuen
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| v+ 1 2 | 3 | 4 | s § | 7 | 8

BOCo | = = =| = =| =] =| = =
H,0 (+) — — - el T I R e -
Ig. loss | 13,92 | 9.26| 10.46 | 14.40 | 1534| 15.00 | 16.52| 16.06 | 9.24
Si0, 55.18 | 64.24 | 62.36 | 54.22 | 51.58 ‘ 54. 46 ‘ 47.30 | 48,44 | 52.95
FeyOs 1.32| z.20| 2.20| 226 ‘ 319| 1.42| 9712| 57| 174
Fe0 —| = T T=| T T I A M2
TiO, - =t - = — = — —
AlOy 28.22 22,72 23,18 26.83 28.82 27.79 | 24.78 av. 75 26.89
CaO 0.61| 0.45| 0.45| 0.56| 0.42 0.40‘ 0.45| 0.40| 0.60
MgO 0.51| 0.52| 0.67| 1.86| 067 046, 1.19| o0.77| 0.12
NayO i = = = e I == = - -
K.O . — — . ‘ — | s ‘ = = =
Total | 99.76 | 99.39 | 99.32 wwlwwlwm}w% 99.18 | 90.84
S K 35 30 30| 8.5 34 3¢ 33| 315 30
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|10

H:O0 (- =
H,O (+) =
Ig, loss | 12.94
510, | 50,04
Fego;g 1.89
FBO :: =
TiO, | =
ALO; | 32,01
CaO | 1.42
MgO | 0.28
NagO | =
K.O | —_

Total | 98.58

S K | 34

10 PREEADTANGE

11

H,O (—) sd |
Ig. loss 3.96
SiO, 70.44
F6203 0.57
FeO —
TiOg ==
Al,04 24.67
Ca0 0.16
MgO tr. |
NazO e
Kgo =

Total 99.80

S K 29

11 BREERETRGE

12
-y =
Ig. loss 12.73
Si0, 49,95
Fegoa 0.19
FeO —
TiO, 0.64
Al,O4 34.24
CaO 0.93
MgO 0.01
Na, O 0,92
K,O 0.42
Total 100. 03
S K 34
12 JbEREEER
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14 15 16 17 | 18 v | W | ;| =
H,0 (- | (10.20)] c12.50)] (10.60) (9.80) 2.14 —| 32| 482 18.40
H,0 (+) i = - —| 798 —| 892 8| 502
Ig, loss ‘ 7.77 | 8.10| 7.93| 9.61 —| 6.80 ‘ — —
SiO, | 65.54 | 64.84| 60.78 | 61.16| 66.04 | 69.79 | 58.98 | 51.02 | 50.92
Fe,0; | 3.09| 28| 28| 813 200| 343 196 8.01| 3.40
FeO - — — = - - - -
TEy b — . —| o.69 —| o70| 13
ALO; | 22.54| 23.20 | 27.27| 25.20 | 2031 | 18.14 | 24.08| 23.69 | 16.48
CaO | 049|044 0l62| 039 0.02 —t  m n| 1.14
MgO 049 | 0.54| 0.6l| 0.65| 0.38 —| 05| 112| 314
N0 | RS [ — | 016 — | o040| 03| 02
K,O - - =] =] oz —| 053] 1.45| 0.56
Total 99,92 | 99.94 | 100.08 100.14| 99,93 | 98.16 99,68 100,49 10018
S K 30 31 | a4 3 20+ 28+ 30-| 27 BUF 27 LF

14 551 BRI } Hﬁfuqzsiﬁ |
16 452 gRIm ) 2AMAR / T
16 [EFN 23 4E 3 HHSA R, J =R Ew
17 ” 4 FHRA N

18 1 BEKR

19 2 SR

20 prEe KR oMb O OE BT
21 R R oL

22 Z&FAYiA

$ 0F B & D

23 | 25 o8 | = 28 29 30 o

HO0 (- | @1 — - — =~ - =] |
HO S| "= —| — | |
Ig, loss | 13.09 | 14.90 | 12.35| 12.56 | 16.60 | 13.90 | 17.02 | 17,12 | 14.20
Si0, 46,40 | 43.35 | 46.70 | 43.18 | 43.86| 46.36  45.70 | 45.33 | 47.06
Fe,0; 1.88 1.29| 1.75| 1.35| 1.76| 2.60| 1.53| 0.41| 1.62
FeO — — — — ‘ —| = — — —
TiO, o ™ ol e e — — =
ALO, 38.27 | 40.06| 37.99 41,93 | 36.10 | 34,50 | 85.09 | 36.92 35.76
CaO 0.24| 0.20| 0.3 0.73| 0.41| 0.65| 0.56| —| 0.99
MgO 0.88| 0.18 0.76 | ) 017/ 031 0.63f 0.55| - -
NayO — = ] | tr. 58 = =
*n = ~ow | too| B =ilows - -

Total  100.76 99.98 99,95 100.00 99.04 98.64 | 100.50  99.78  99.63

SK | 35 —| 34| 35| 35| 335 34| 35 33

23 A ¥+ & B ou W® LK

241 2 ¥ & ]

25 ” CHb B ARy

26 B B B+ }

27 A ¥ 4 T

PN ey o

28 B i 4 I SRR A 3

29 8 & H A bR

30 B M ORE 4 £ AF W0 O

31 ” & R gk B
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FEd F
s2 | 33 34
HOC-)| —| —| -
Ead] =i = =
Ig. loss ‘ 14.76 16.92 14,80
Si0y 45.84 | 47.17 43.22
Fey O3 | 0.82 0.32 4,80 |
FBO e | 2t =
TiOy | S| === ==
Al,Oy 37.66 | 34.26 37.34 |
CaO — 0.61 ==l
MgO — 0.05 — |
Na,O — - — |
KO | - =i — i
Total 98.78 | 99.33 | 99,96
S K 35+ — 3871
32 H M O s R
33 ” ”
34 7% M A ”
35 ” ”
36 A £ KRIR—&H
37 o ”
38 ” ”
39 ” ”
40 B ¥ ”
%=
41 42 43
H,O () 1.32 1.48 1,53
Hy,O (+) e === =
Ig. loss | 13.24 13.86 | 15,20
S5i0, 49,02 48.00 48.33
FeoOy 1.97 0.96 | 2.11
FeO -— = e
TilOq _— | —_
Al,Oy | 34.63| 35.08| 32.95
Ca0 . 0.38 0.52 | 0.50
MgO | 0.42 0.32 | 0.39
Na,O | = —il e
Total 100,98 | 99.92 | 101.01
S K 34+ 34.5-| 34.5-
41 B 5 & KiR—&H0
42 ” 14
43 JEfapie s A ’
44 FEfaRE et ”
45 ” Vs
46 ” ”
47 FIRBRI R ”
48 [JeFH] ORI Hid: 7

49 A Mh £

bii] ok EZD
35 36 37
—~| 18| 135
— 11.59 | =
12.10 — | 13.62
45.35 | 50.58 | 48.52
5.64 | 1.74 1.98 |
—| onm s
s 0.71 i o |
35.37 | 81.12 | 34.48 |
1.08 | 0.03 | 0.56
0.03| 0.98| 0.48
- 0.08 | —=
—| o7z —
|
99.57 | 100.14 | 100.99
—| 385 345
-
A& T ko %
wE

B g LK% %
My B A& OB

| R A
|

A R

I S &)
44 45 46
2.47 | 1,31 1.06 |
12,93 | — —

— | 13,16 | 14,14
46.27 | 48.40 | 48.20
1,40 2.01 1.92 |
0.63 = —_
0.96 | =1
33.98 34,77 | 83,82 |
0.03 0.62 ! 0.38 |
1.03 0.43 0.38 :
0.14 | — ad
0.29 | — —

|
100,13 100.70 ! 99.40 |
34.5 35+|

35 |

B oK 6 O 2

b L A A By

oK 60 5 7 3

ST UKD R

.28
.50

1.12

.36

|
0.32 |
i

99. 69
34,5%

1,18|

L2
.84

39 40
1.08| 1.46
= | .68
13,26 —
48.12 | 59.88
1,12 | 1.67
-
- 0.40
34,76 | 25.10
0.57 0.08
0.33| 1.25
—| o037
—| 1.70
99.24 99,96
35—i 29.5

48 49
(4.18) —
27.90 | 8.81
37.76 | 46.74
2.08 | 1.98
30,03 | 40.84
0.67 | 0.97
0.51 | 0.59
98.95 | 99.93
35+ 34




b1 =
| 50 51 52
H,O ()
H,O -+ e
Ig. loss 9.42 9.42 9.92 |
Si0, 49.50 | 49.32 | 47.18
Fe 0y | 1.98 2.48 | 1.86 |
FeO e 2 || -
TiO, | = == -
AlL,O, | 87.42 | 37.06 | 39.36 |
CaO | 101 0.88 0.92 |
MgO | 0.65 0.78 0.62 |
Na,O [ — -— —
K,O — — ~1
Total | 99.98 | 99.94  99.86
SK | 34| 335 33
| | |
50 A B -k KRIR—b0
51 # Y
52 BRKEEH G ”
53 A gk ”
54 iRBRNE L 4
55 Ak & ”
56 ” Va
57 7 Vi
58 #” ”
|+ 59 ‘ 60 61
HO (=) = - -]
H.O (+) | — = | £
Ig. loss ‘ 10,01 | 10.05 | 10.68
SiOg 49.06 | 51.88 | 50.50 |
Fe.0; 1,58 | 1.46 1.80
FeO — ==l —
TiO, ‘ — ==l | —
AlLO; 38.28 | 35.42 | 35.80 |
CaO 0.66 0.74 | 0.78
MgO 0.42 0.51 | 0.46
Na,O . — — | —
K10 | sl = | E=
| |
Total 100,01 | 100,06 | 100,02
S K | 34| 335 )| 33
59 A fk -k KR —SFYT
60 7 e R L
61 ” ”
62 ” V4
63 ” ”
64 B ¥k -+ ”
65 ” Vs
66 2 ’”

67 7” ”

T als (4>
53 54 | 55 56
B g _ |
9.90  10.90 | 7.91 8.50
49.78  49.24 | 47.62 | 48.08
2.11 2.58 2.48 2,21
37.68 35, 30 40.44 39,56
0.79 1.00| o075 0.92
0.68 0.89| 0.73| 0.79
100.94 | 99.92 | 99,93 | 100.06
33+ 32 | 34+ 34 |
‘%EM%%WH%
|
*h + (5
62 J 63 64 65
= e — sk
10.14 9,24 9,34 | 10.56 |
52.74 | 49.80 50,82 | 52.66
214 2.36 2.14| 2.14 |
33.66 | 37.24 36.42 | 33.38 |
0.63| 0.67  0.39| 0.39
0.48| 0.85 0.87 | 0.91
s = — =
- . = =
99.79 | 100.16  99.98 100.04 |
33+ 32.5 3 31+i

|
2B W gk R B

57 58
7.72 | 12.39
52.04 | 4828
810| 1.46
35.04 | 36.92
1.05| 0.58
1.00| 0,44
99,95 | 100,07
32 34

66 ‘ 67
11.24 | 11.33
5452 | 54.14
236 | 295
30.00 | 30.20
10| 114
0.93 | 0.96
106,06 | 100,02
31 31+
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77 FIRAGAE LR

78
79

”

7”7

80 I A R A
81 fify 22 R Wk

82 AR IHYEIRS
#EX

83 ”

5.09
78,62
© 1,52

3.37
0.40
0.42
0.45
0.41

100.28
31

Hh B 38 2 BT

Q]

~3 |
w

W =t
o &iw

=5
o oo

s,

99.8
36+

TS 2K 4 4 8, HA 17,

e b4
68 69 70 [
H.O0 () = — o
H,O (+3 — — =
Ig. loss 6.33 | 6.34| 14.65
Si0, 73.81 72.27 49,39
Fe,03 2.24 1.62 3.89
FeO — — —
TiO, C— —_ —_
Al O3 16.64 | 18.17 27.54
CaO 0.57 0.46 1.98
MgO 0.28 0.38 2.23
Na,O 0.12 0,23 0.31
K;O 0.16 0.69 0.12
Total 100,15 | 100,16 | 100.11
S K 29 29 27
68 REEHmBIEH
69 ”
70 1} 52 Bt
71 7 BEH
72 W& K RO
73 B W R
74 ”
75 ”
76 Va
% B9
77 78 79
HO ()| 328| 0.66| 3.3
H,O (+3 = e =
Ig. loss 14.96 3.96 | 12.99
SiO, 46.42 81.38 | 44.76
Fe,0; 1.50 | 0.75| 0.95
FeO — — —
TiOy 0.80 0k L5 0.40
Al O3 30.66 9.46 36.03
CaO 0.50 0.13 0.61
MgO 0.37 | 0.12| 0.87
Na,O 0.26 0.24 0.30
K,0 1,21 3.07 0.30
Total 99,96 | 99,92 | 100,07
S K

3.56

13.90
49.94
1.15
¥.:13
51
56
17
.55 |
J14 |

MOoOOoOoONOo

99.99 | 99.85 |

81
4,31

13.14
47.31

1.66

0.68
30.12
0.60
0.37
0.41
1.25

iR E e Ty

.06
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12.71 |
41.17

.70
45 |
54
42
.13
12
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94 +v+Ev b

95 2 M = ow x

96 ~+E Y b

97 Wl &

W 75 4 2 L N =2 Rk
I\ R g I AR

it E g + 1
84 85 86 87 88 89 90 91 92

Boc—| —| —| —| -] —| - -] -] -
H,0 (+) — | — | — - - | = - —
Ig. loss 10,52 | 14.36 ‘ 9.55 | 12,39 | 8.33| 13.00 11.75 | 24.96 —
SiO, 53.69 | 49.60 | 57.10 | 49.30 | 55.58 | 52,77/ @ 53.18 | 42.10 | 55,22
Fe, 0y 137 18| 151 0.74| 211| 203 35| 1.08) 1.10
FeO — — | — - — — | — = =
TiO, — | — ] — — —| o0.8| 156 1.64 =
AL, 33.17 | 32.53 | 81.37 35.83 | 33.00| 30.17 | 27.94| 28.58 | 43.36
CaO — | — | — ‘ — | 0.08| 0.34| 0.26| 0.30
MgO | — — — | 0.44| 0.57| 0.3 0.06
Na,O = - = = ‘ = = = — =
Ky0 — | — — . — — | - — —

| |

| .

Total 98.75 | 98.34 99.53 | 98.26 ! 99.02 | 99.35 ‘ 98.90 | 98,97 | 100.04
S K 33|  34- 30 33 | 30+ 32| 82+ 33+
84 SRl B AN M
85 ”

86 ” HH 74 ik 3 L PM 2t

87 oW R

88 ”

89 ” i r 4% |

90 BRI TR T ¥ A BT

91 v AR 2 ]

92 v +EY b BH 75 8% 2 Ju I =ik
P & g3 g2 G2)

93 94 95 96 97 | _
el [ = = = = | [ |
H,0 (45 — — = ==l = | | ‘
Ig. loss ‘ 15.16 — | 17.74| 1.78| 26.82 |
Si0, | 47.05 | ©53.26 | 45.40 | 55,68 | 41.18‘ | ‘
Fe,Op | 1.43| 3.43| 1.61| 2.72 BT
FeO | —_ — == = —

TiO, | 1.45 = - | |

ALO; | 33,63 | 42,80 | 35.47 | 39.82 | 28.12 | -
CaO { 0.37| 040] 0.95| 173 0.20 ‘
MgO 031 0.10| 0.40| 01| 0.27 |

NazO = = = . = |
KO =) = . =it = |

Total 99.40  99.99 | 101,57 101,84 ! 99.00 . ,
S K | | 33+ 36~ 33+|
93 BEFPEIAREEx # PR OB

61
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H.0 (=

H,O (+)
Ig, loss
Si0,
Fegos
FeO
TiO,
Al,O4
CaO
MgO
Na;;O
Kgo

Total
SK '

98 =

99 &

98 99
20.62  10.89
39.50 | 59.32
6.36 |  4.98
1.04| 0.8
31.06 | 19.46
— 1.8
—| 1.38
-1 =
| _
i
98.67 | 98.72
30+ 28+
W A—AD
i

100 7% 17 3%
101 (1—A)

99.14
32

94.03
28

103 452 8177

104

”

105 7 &
106 19244
107 451973

108
109
110
111

”

”

7

”

10.89
13 .57
7.8b
4.61
0.82
2.43
0.27
0.47
0.12
0.06

101,09

34

J&

4

K HE
K i b
102 (1—AD Kz Hnz (1: 1D 2l 2

15,20
42.50
5.14

35.60
0.43

99.37
32

£

15.4
42.5

35.20

97.92

Bk

106 107 |

15,20 | 14.60
42,00 = 43.60
6.00 5.00

36.15 31.63
0.10 1.80

0.36 0.86

99.81  97.49
32 30
EEE T

G

102

14.15
49.19
5.68

29.77
0.67
0.53

99.99

bR I8 A

13

108

99,

.64
.30

109

99.

.17
.34
.72

.94
,22

36

75

32

110 |

99.

.07
22
.43

.90
.92
.35

89
32

111

16.20
43.06
3.43

34.36
0.84
0.64

98.53
32



B N i =l
112 113 114 115 116
HO0 (—> — - -
H,0 (+) — — — — —
Ig. loss 19.62 15.35 15.16 = 15.44 | 14,94
Si0, 42.64 | 41,72 42,82 | 42.72 | 40.78
Fe Oy 515 3.48 3,72 | 3.72 6.29
FeO — — = = —
Ti0y = - — | — | —_
ALO; 30.82  87.25  36.68 37.10 | 34,25
CaO 0.84  0.90 1,10 | 0.70  1.00
MgO 0.34 0.07 0.08 0.06 | 0.05
Na-JO — — = —— =
K,0 S = = - —
|
Total 99.41 | 98.72 99.55 | 99.74  97.31
S K 30 32 32 | 34 30
112 #1817
13 155
L% 7 (B Sk 8K 2
115 ”
116 6 Sl
17 21 eA7EEs
118 " — o
- > | I\ Bk By i A
120 ”
Ei I poi
121 | 122 123 124
H,0 (—> — — - -
HO (+> — — —
Tg, loss 14.40  15.20 12.30 | 13.62
Si0, 38.63 41,60 42.80 | 42.60
Fe.O; 6.45 174  6.42 2.65
FeO — — = —
'Fi03 S o S oo
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Si0, 45,43
F8203 0,70
FeO -
TiO, 2,45
AlyOy 39.68
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132 133
0.30 | 0.51
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135 136 137
0.91| 0.49| 0.54
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54,32 57.15 52,66
0.23| 0.12| 0.24
,— | 0.04| 0.0
1.37 1.23 1.47
30.65 28.89 32.08
0.56 | 0.22 | 0.28
0.19| 0,03| 0.0
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138 139
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0.06 0.09
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1.75| 1.86
28.53 6.71
0.08| 0.06
n, 0.17
0.21 —
99.96 98,96
347

65



66

18 1
149 150 151 |
HO(—)| 0.25| 4.06] -‘
H.,0 (+) 3.87 | 11,12 s
Ig. loss — | — | 9.21
Si0, 79.91 | 50.80 | 58.25
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Total 99.48 | 99.65 99,53
S K
158 /4 K 8
159 ” B #
160 FHE 41 B K
161 7 Hhidk
162 ” |E2i/
163 /M4 OB No. 1
164 ” 2
165 ” 3
166 ” 4

Hh

152

99,

.07
.65
: Wi

.40
99,

05
13

.68
70
78 |

Tt a3
153 | 154 155 |
1.41| 3.50 =
11.33 | 14.36 | .
£, . 13.74
34,31 42.54 | 44.55
0.35| 0.93 2.67
3.26 | 1.06 2.28
36.14 | 37.10 | 36.45
0.75 — =
0.11 | o0.11 n
0.32 | = =
2.10 | = -
9.82 | — 0.30
99.90 | 99.60 99.99
35 | 36
}m%z%x%
b iy o 4 50 % 28 7
}m%z%x%
oL 13 - 185 5% 2 B
R T XE
& 3 A OB
e (4D
162 | 163 164 |
0.42 | 0.30| 0.35
| 11.38 | 10.93
3,56 - —
83,98 | 51.62 | 45.87
0.67 | 0.34| 0.23
~| o004 =
1.88| 0.98| 0.98
8.09 | 32.16 | 32.59
0.34 | 0.12
0.25 | 0.04
— | 0.2
— | 0.33
0,20 | 2.45| 7.53
99.48 | 99,98 98,48
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SO; 3.96 3.64

Total 99.11 | 100.20

Sk
167 /AR FE B No. 5
168 ” 6
169 ” 7
170 ” 8
171 ” 9
172 ” 10
173 ” 11
174 ” 12
175 #” 13
176 177

H,O () 0.43 0.36
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— - - —  0.04
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Résumé
On the Fire Clay in Japan
by

Makoto Muraoka

In this summarized report, the present author deals chiefly with the geology on
the fire clay deposits as well as some concepts on the clayey ore and minerals in
It is also emphasized that, in the course of studies, many problems

particularly on the genesis of the fire clay remains unsolved should be investigated
in the future.

Japan.

The fire clay deposits in Japan comprise the next three:
(1) Beded Tertiary deposits associated with coal, lignite or oil shale.
(2) Veins or massive clay deposits of volcanic rocks.

(3) Weathered products of younger volcanic ash.

Among those deposit, the first is the largest in scale and superior in quality.
Discovery of the similar clayey deposits, hereafter, in the coal field may be expec-
ted, but the deposit of excellent qualities like the " Fu-chou Clay” in Manchuria,
judged from geologic character in Japan, though a few, is impossible to be found.

The localities or the mines in Japan are tabulated below.,

(1) Associated with coal seam.

(2)

(35

Chikubetsu,
Numaushi,
Yoshioka,

Kuji,

Iwate,

Arikabe,

Twaki,
Teshima,
Chikuho,
Kenboku,

of Volcanic rock
Kubonai,
Isshochi,
Ibusuki,

of Volcanic ash
Tsukinokawa,
Yame,

Major constituents of the fire clay in Japan are kaolinite, halloysite and endellite
(or B-endellite), and accessories are such as quartz, montmorillonite, gibbsite, allop-



hane rutile and others. The mineral associations for the high grade refractories
are kaolinite and halloysite.

The name "B-endellite”, provisionally proposed by the writter is nearly identical
to endellite, but somewhat differ from it in having rounded form and in the lower
critical tempreture of exo-or endo-thermal reaction on heating samples up to 600—
1,000°%c. Effects of associated allophane is most probable.

The ore reserves, including those of "Bota-clay” in Japan is given as follows:

SK>34 4,600 thousand metric tons.
SK: 32—34 11, 000 Ve ”
SK: 29—32 40, 000 7 Y

The majority of which is, however, restricted in the next four localities: Iwate,
Iwaki, Chikuho and Ibusuki. Prospective ore reserves may be totalized as more
than 1, 000, 000 thousand metric tons.

Although the fire clay deposits in Japan are very small in scale and inferior in
quality, it does not seem good to import the clay, because utilization of low grade
clay and discovery of new clay deposits is desirable for Japan’s economy.

(Translated by S. Iwao)






The Geological Survey of Japan has published in the past several
kinds of reports such as the Memoirs, the Bulletin, and the Reports
of the Geological Survey.

Hereafter all reports will be published exclusively in the Reports
of the Geological Survey of Japan. The currently published Report
will be consecutive with the numbers of the Report of the Imperial
Geological Survey of Japan hitherto published. As a general rule
each issue of the Report will have one number, and for conveni-
ence’s siake, the following classification according to the field of

interest will be indicated on each Report.

r Geology.

Petrology and Mineralogy.
Palaeontology.

Volcanology and Hotspring.
Geophysics.

Geochemistry.

A. Geology & allied

sciences

L =

Ore deposits.

Coal.,

Petroleum and Natural Gas,
Underground water.
Agricultural geology.
Engineering geology.

Physical prospecting.

Chemical prospecting & Boring.

Poap T

B. Applied geology

Lig

C. Miscellaneous
D. Annual Report of Progress
Note: Besides the regularly printed Reports, the Geologica
Survey is newly going to circulate ‘“Bulletin of the
Geological Survey of Japan.” which will be published
monthly commencing in July 1950
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