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2.240 k bS50 2.385 OB ERUTY 3, —BCRIE MBS, EO/DH 3
ST O 50 In 3o MR R OVRIE A IS S O KILER QPR P BRECE ST ARSI



18
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WERRDY, ZOMSED THHTD 2, JOEEETIHBEHORABIARC-L O H2 T
SEHREC L DT, =&k, BREAROBIEEOMS AL GEIRLFIHEOROMITD
Aa H:EEQ);’(H(Tﬁ%@ﬁm:%bvn,‘&iﬁﬁ‘b 2y, AN

EHEL bR & OBE

s & SIO, ORI, KRBT SO, oo THEITERMG a5 H 2
BRI S,

c. BRELIOMEEST, LR

HE < 7o PEIR % A UZe & 0 oy, SRR 84, ARME% 5 M, Z OSFEREFHE Uizt
ph ERO 1k U b o M TE, BRIEE 2 EaE 16 MiC 0 ¥ RIS 2T
oo Z RN TRROH KDL I Th 3,

T & IR OLERA R W LTS &, 2 0B LOBRGKATH 5, FHIRE
T Uledn <, FHOER Uil OZFR T

mom oy HOx <1z
#® i & HO = >5x
OEFEME O, 1~5 ZOFHD & DHFhA ETFFE US540 T BIRPR-

CBRIEHACTAES 3 2R OKOBIC 2 THILRBIRE AR ILIKOBIILY ® 5. KO
BRI 3 SRk 2 — KoK T BRI A7/ 2 ubsorped water T 672 ¢, M
HIRC R 2 ZHAVKT H 3 LIBT3 ),

A

SIS S
B OB W W M B | AL | N | SR EURR SR

810z 76.24 | 75.89 | T74.41  74.23 | 71.3¢ | 7L.3 71.36 6418 | 61.19
AL:O; 12.56 | 12.67 | 13.33  15.40 14.75 | 15.21  14.35 | 14.70| 16.42
FexO3 0.68 | 1.09 0.08 0.53 0.61 0.32 0.97 2.30 | 1.26
FeO 0.53 | 0.87 0.86 0.99  1.94 152 1.95 3.20|  5.09
MgO 028 0.55 0.43 0.43  0.16 0.45 1.88 3.30| 2.03
a0 | 0.96| 1.39° 1.90  1.22 2.03| 1.46 3.73 5.00 |  4.82
NaO | 2.8 3.18 2,99 3.99 3.86 3.16 2.72 2.87 3.08
K0 | 4.30| 474 4.3 3.44 3.76 5.53 2.24 | 3.80 3.56
H:0 + 0.69 0.41 0.23  0.09  0.40| 0.26 0.78 0.51 0.15
B 0.17 | . 0.26 0.2 0.16 0.29 0.16 0.35 0.07 0.19
TiO: 0.38 | 0.13 0.05 0.02 0.38 0.04 0.35 |  0.34 1.03
MnO 0.05  0.03 0.05 0.04 0.07 0.81  0.06 0.08 0.11
P:0s 0.25 |  0.15 0.23  0.15 0.06 | 0.33 0.33 | 0.19 0.47
Total | 99.83 100.86| 99.15 | 100.09 | 98.95| 100.09| 100.56 | 100.5¢| 99.40
S L B PR £F I Ll oA oM s Mo Hl
(I g g | 4 5 6 7 g | 9
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| RERCSE | kb | L | | W % | Bk | W OB
SiOp 71.22 | 70.52 - | 70.23 69.94 |  68.60 | 69.05 68.49
A1,0, 18.37  13.48 12.24 12.72 I 12.25 | 12.98 13.18
Fes04 0.51 1.36 | 0.76 0.36 | 117 1.09 0.26
FeO 1.20 0.94 | 1.13 0.97 | 070 | 1.02 0.3¢
MgO 0.14 0.58 | 0.90 0.54 0.3 0.34 - 0.59
0 0.88 2.6 2.15 1.81 1.32 1.20 1.56
NaO 2.36 2.08 2.99 2.64 3.40 2.82 3.13
K0 5.86 2.94 1.64 2.99 | 3.98 4.02 4.14
H,0 + 3.20 4.27 4.78 4,82 5.59 5.44 3.98
R == 0.35 0.98 2.41 2.97 3.39 2.06 3.19
TiO, 013 | 0.6 0.16 0.05 0.02 0.07 0.09
MaO | 0.06  0.02 0.04 0.00 |  0.01 0.02 0.05
PO; | 023 0.8 0.13 0.91 ' 0.16 .  0.19 0.16
Total 99.51 | 100.14 99.49 | 99.13 | 100.85 | 100.30 |  99.15

miE | B M ma B B oW ®m s W A m

AT OF U AL R s 0 SI0, 20T Th 3, FIZH 31, BRED
Si0, 1% 76.24 22 3 b 61.19 2232DZLH D 3 R U, BRHO Si0, 1% 71.922 % ~68.79 2
TRAE—SEVRBAEH VTV Bl ETH B, 4 H0x 2RI UT 100 22 S80S 3 &, F4
A ERTSORIGH Y 4~T6 2D b D LY, FRAEHULCETD 5, AHEO A & T4 B
DB DO T b AR HEVBEYT LN 3, ZOHFSBIFEII O 2 RSO &
RSN BCFRoRY LA, SCE A OFSUM TERIEE sk 2 Z 5800
BRBEDTH 3,

PIRE DK BRI UT 100 22128k 0T Uk T4~T76 2 ORISR R T  WHoLTh b
DR & LTI T S 3,

AlLO,, CaO R 7¥ Alkalies (20~ TIBIAH 2 RIFEOTEEILE L I2Rid e,

RIHEFRE A & BIEAA OISR P B L THRE 5,

Si0; DAY bEAW, RIS~ KESIHREHEOEATD 5, T OfESE L
USHEDE b33,

Bowen 1x# g4t d 2 b Alkalies D44 § O34 ® T sub-alkaline rock series =
b3 e i (N6, oLtk (0 " 7% 04 o
Th s EMSTE 305 AFED S QD EXEEOME UHE TR Z0 L 5 REERAD L
Nz,

RIS M ORRERTC 08 7 v 2 G SR U & O 45 95BN 85 105k ¢ T
Do, BBHED /7 vnLh Sal B Fem OGS PHHUTRE &, 2, 8 OERMIEEPERS
Sal i d 93 2P EZRUT 3, BIEHTOCT KA ZBRIFUT Sal & Fem ot
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‘Obsidian Norm M09

‘Quartz 41,76 34.50 35.76 | 34.20 | 928.32  96.64 35.76 , 18.00  16.44
‘Orthoclase 95.02  98.36 25.58 « 20.57 | 22.24 32.79 13.3¢ 22.2¢  21.13
Albite 24,10 26.72  25.15 33.54 | 32.49  26.72 | 23.06  24.10 | 26.20
Anorthite 2.06 6.1 7.78 | 5.28| 10.01  7.23  16.96 16.12  13.07
Corudum 2.14 - 0.92  8.16| 0.07 1.3 1.22 2.65
Hypersthene | 0.60  2.98 | 2.82. 2.68| 1.59, 2.91 7.20 8.90 14.74
Magnetite 0.70  1.62  0.25  0.70 | 0.9 1.10  1.39 3.25 1.86
Hematite 0.16 e aas ie T .o L]
Timenite 0.76 = 0.30  0.15 ... 076 0.61  0.68  0.61 1.98
Apatite ¢ 0.62  0.93 0.62  0.31 0.62  0.62 0.31  0.93
Sal. 96.08  95.70 95.19 96.75 | 93.13  94.71 90.34 . 80.46  79.49
Fem, 2.84 5.83  3.82  3.69| 3.28 ' 5.24 9,89 13.07  19.51
Pitchstone - Norm w10

A ow | TR AL | MAT | W 0B | kR | B OE
Quartz 30.18 40.68 | 41.04 | 38.70 | 30.54 | 5432 30.90
Orthoclase 34.47 17.24 9.45 | 17.79 | 923.35 | 93.91 |  24.46
Albite . 19.91 17.82 | 24.63 22.53 28.82 | 23.58 | 26.20
Anorthite 2.78 12.51 9.73 7.23 5.84 | 5.00 6.95
Corundum 2.14 2.94 2.14 2.45 0.21 | 2,14 0.92
Hypersthene 5.08 1.76 | 3.62 2,22 1.06 | 1.60 |  1.90
Magnetite 0.93 2.00 | 1.16 0.46 1.62 | 1.62 0.46
Tlmenite 0.30 0.30 0.30 0.15 0.15 | 0.25 |  0.15
Apatite 0.62 0.31 0.31 | o0.62 | o031 ! o081 | 0.3
Sal. 89.48 90.49 86.99 | 88.70 88.76 | $8.95 89.43
Fem. .93 4.46 5.39 3.45 3.14 | 3.87 2.82

LT T Sal AT b 93 DAk Td 3. BIEENE Sal RAVKES T Fem g5 '
Td B 5P L4 Sal T 5, Q, Or, (Ab+An) 5D A% 100 22 (8L Uiz b D345 11
EROUEI2FEDIN 15, ) .
Q-—Or—(Ab+An) #FEE B LTi: Bowen ¢ Q-nephelite-kaliophillite O—if&,

Vogt OEEREEM L, FKARIEEE OILRIRS WA IR 0F LT OBV PRI d 2, 44
11 M U5 12 RO EAD Q, Or &8 (Ab+An) 0fiiz Bowen OR=MMZHL U
THZCHE (6) 0l 3, AMTRAML, KIS OIFMEL & Bowen KU Vogt
O ternary cutectic OFHEIZHEUTHED 2, EIKHNIBIRBILE S 2.2, KEFO b DR
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Natural elasses in Japan
o

by Yoshinori Kawaxo

Résume

Natural glasses may be divided into two groups, i.e. those of igneous
origin and those of tektite, which are believed to be meteoritic and hare never
been found in Japan. The former is composed of obsidian, pitchstone and
pumice. In this paper, obsidian and pitchstone are to be dealt with. They
are considered to represent original magmas which extruded and cooled
too quickly to have time for crystallization. So the study of glassy rocks is
very interesting and important for us from pure petrographical point of view.
Furthermore, the new technical usage of these glassy rocks has recently
developed. From these two sides, the auther performed this work.

In their modes of occurrence at twenty localities in Japan, no regularity
is found, though the obsidian mostly crops out as lava Hlows or volecanic
detritus while the pitchstone forms dykes or lava flows and is very rarvely
found as pyroclastic.

In their time of eruption, they are confined to the Cenozoic-age, includ-
ing Oligocene, Miocene and Pleistocene period, but there is no periodical
difference between obsidian and pitchstone as formerly considered.

Obsidian and pitchstone always contain a small amount of phenocryst
and large quantity of dusty crystallite, microlite is wholly absent or very
scarecely found in clear glass. This is the cause of vitreous Juster of glassy
rocks and is the main difference from the ordinary volcanics. Glassy rocks
of igneous origin contain some of the common rock forming minerals such
as quartz, plagioclase, biotite, common hornblende, augite, hypersthene,
garnet, olivine and wmagnetite, but the pyroxenes are limited to basic
extrusives.

Indices of refraction of obsidian and pitchstone directly measured by
Abbe’s refractometer are as follows :

obsidian n =1.4865 — 1.4950
pitchstone n = 1.4880 — 1.5060

There are no notable differences in both types. Between these indices
of refraction and SiQ, content we cannot find any distinct relation, though
a general tendency is recognizable that the increase of SiO, content slightly

lower the indices of refraction.



Densities of glassy rocks carefully measured by means of picnometer
are as follows :

Obsidian G at 4°C = 2.339 — 2.527
Pitchstone G at 4°C = 2.240 — 2.385

As is seen in Tables 3 and 4, the densities of pitchstone are somewhat
lighter than those of obsidian. Relation of densities to Si0, content is
plotted in Fig. 7. Tt is recognized that the increases of Si0, content decrease
the densities.

Nine specimens of obsidian and seven of pitchstone are chemicaly
analized. Water (H,0O %) contents of obsidian are less than 1%, while the
contents of pitchstones are more than 5%, sometimes attaining up to 10% ;
those with 1-FP% of water are extraordinary rare. SiO, content of obsidian
varies 61.19-76.24%, mostly 74-76%. If we reduce the chemical percentage
of pitchstone to water free basis, the content of Si0, becomes 74-76%.
These values well coingide with those of liparitic obsidian of very com-
mon type, thus the high content of silica is a striking feature of all pit-
chstones in Japan, and the same tendency is also recognizable in the
pitchstones of other countries.

Salic components of normative minerals of glassy rocks are mostly
more than 93%. So if we recalculate the values of Q, Or, and (Ab+An)
alone to be 100% and plot them in a Q-Or-(Ab + An) triangular diagram, we

know that the compositions of most glassy rocks are situated around the

Genetic condition of natural glasses
j ) s
| Composition near the ternary eutectic composition of

Chemical ‘condition Q-Or-(Ab + An) triangular diagram.

Physical condition . Rapid cooling not to form mierolite in the groundmass.

Peterologic differences of obsidian and pitchstone

Obsidian Pitehstone

Mode of ocecurrence | lava, detritus, rarely dyke dyke, lava, rarely detritus
concoidal fracture many cracks
Appearance black or gray colors black, dark green, dark violet colors
vitoreous luster resinous luster
Specific = 2.339 — 2.527 G =2.240 — 2.385
gravity heavier than pitchstone lighter than obsidian
Chemical i H,04 HoOyvevvevr - <19 HzOpeverenvvs s >5%
composition ‘ Si0z | 61.19% ~ 70% §8.49 ~ 71,229, ‘;V;'f{;;f basis



ternary eutectic point; and the farther they deviate from this point, the
more the rocks become crystalline. It is quite evident that, on cooling molten
rock magmas, those having a composition nearcr to the ternary cutectic point
remain as liquid longer than those of other compositions.

To sum up the foreging, the most favourable genetic condition of glassy
rocks and the remarkable peterologic differences between obsidian and
pitchstone are shown in the following Table.

In some factories of Japan, the obsidian is used to heat insulating plate
utilizing its good expansion, and the pitchstone is used as glaze of porcelain
utilizing its low melting point. But the production is very small.

Resources of glassy rocks in many places of Japan were estimated by
geological survey. As is seen in Tables (20 and 21), in some places glassy
rocks for technical use amounted to a few ten thousand tons or more.
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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 eonsecutive 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 giumber, and for conveni-

ence’s sake, the following classification aceording to the field of

interest will be indicated on each Report.

A, Geology & allied

sciences

B. Applied geology

C, Miscellaneous

Geology.

Petrotology and Mineralogy.
Palaeontology.

Voleanology and Hotspring.
Geophysies,

Geochemistry.

Ore deposits.

Coal,

Petroleum and Natural Gas.
Underground water.
Agricultural geology.
Engineering geology,
Physical prospeeting,
Chemiecal prospecting & Boring.

D. Annual Report of Progress

Note: Besides the regularly printed Reports, the Geological

furvey is newly going to cireulate ‘‘ Bulletin of the

Geological Survey of Japan.’’ whiech will be published

monthly commencing in July 1950,

.
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