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INTRODUCTION

Granitic rocks are the most widely distributed plutonics in
Japan, and occupy about one-eighth of the total area of the principal
islands, including Honsyf, Hokkaidd, Kyfsyd and Sikoku. Among
these regions, they have an especially great development in the inner
zone of Southwest Japan, as is indicated on the accompanying map
showing their distributions (Fig. 1).

The commonest type of the rocks is biotite-granite; there can,
however, be seen many modifications of it, such as muscovite-biotite-
granite, hornblende-biotite-granite, hornblende-granite, etc. In some
parts they associate with pyroxene-granite, though the association
is of comparatively rare occurrence. It is not seldom that the granitic
masses show a gradual transition mostly to diorite or to a more bagic
type, and one can in various places observe the hybrid rocks in the
contaminated zone along the outer shell of the batholithic mass.

The texture of the granitic rocks varies from medium to coarse-
grained, being often porphyritic, microgranitic or gneissose in the
special bodies or in the marginal facies of igneous masses.

Journ. Fac. Sci., Hokkaidd Imp.k Univ., Sapporo, Ser. IV, Vol. III, No. 1, 1935.
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With regard to the age of their intrusions it is generally be-
lieved™ that most of the granitic rocks of Japan are decidedly post-
Jurassic but pre-Tertiary in age, some of them, however, may be
of Late Palaeozoic or Early Mesozoic or even post-Miocene.

THE CHEMICAL COMPOSITION

The chemical analyses of the granitic rocks of Japan shown in
the annexed list have been collected from many published sources,®
though most of the analyses for Hokkaidé and some of the other
regions were specially made for this investigation.

In the list, 135 analyses were classified into 25 groups, each
group representing a definite geographical area which is arranged
in zones running from north to south. At any locality the analyses
are arranged in the order of decreasing abundance in silica. The
geographical divisions now in consideration and the numbers of
analyses of granitic rocks from these areas are shown immediately

below.
Number of

analysis
1. Xarahuto (Japanese Saghalin) .............. 0
2. Hokkaidd and Tisima ........... ... 12
8. The Kitakami District ........ ... ... .. .. ... 2
4. The Akita District ....... . i i 1
5. The Abukuma District ....................... 4
6. The Uetu District ...... ... . ... 0
7. The Hitati District ........ ... .. ... ... ... 11
8. The Tukuba District ........................ 15
9. The Zyodetu District .......... ... ..o ol 0
10. The Awa District ....... ... . ... 2
11. The Tanzawa Distriet ........ ... ... . ... ..., 2
12. The Kb6hu Distriet .......... .. ..o ... 1
13. The Suwa District ... ... ... . . L 3
14. The Hida District ......... .. ... . .. 2

(1) T.Katd: The Periods of Igneous Activity in Japan, with Special Reference
to Metallogeny. Proc.2nd Pan-Pacif, Sci. Congr. Vol. I, 1923, p. 810, and F. HoMMA :
Problems Concerning the Igneous Geology of Japan (in Japanese). Commemoration
Volume Dedicated to Prof. T. Ogawa, 1930, p. 391., etc.

(2) Bulletines, Reports and Explanatory Texts of the Geol. Sheet Map. from
Imp. Geol. Surv.; Journals of the Geological Society of Tokyo; Jour. Jap. Ass. Petr.
Min. and Econ. Geol.; “ Building Stones of Japan ”’, 1921, published from Okurasyd
(The Finance Department), ete.
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Fig. 1. Distribution of the granitic rocks of Japan.

1. Karahuto (Japanese Saghalin); 2. Hokkaidd and Tisima; 8. The Kitakami
District; 4. The Akita District; 5. The Abukuma District: 6. The Uetu Distriet;
7. The Hitati District; 8. The Tukuba District; 9. The Zydetu Disirict District ;
10. The Awa District; 11. The Tanzawa District; 12. The Kéhu District; 13. The
Suwa District; 14. The Hida Distriet; 15. The Kiso Distriet; 16. The Hiei
District; 17. The Yamato District; 18. The Rokkd-Awazi District; 19. The
Tango District; 20. The Okayama District; 21. The Sanuki District; 22. The
Hirosima District; 23. The Iyo District; 24. The San’in District; 26. The Oki
District; 26. The Yamaguti District; 27. Northern KytsyQ; 28. Middle Kyfsy( ;
29. Southern Kyfisyfi; 30. The Gotd Islands; 381. The Satunan Islands; 32. The
Rytkyt Islands.
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15. The Kiso District ...... ... .. .o it 6
16. The Hiei District .. ..o 3
17. The Yamato District ..............oveenin... 0
18. The Rokkd-Awazi District ................... 2
19. The Tango District ..... ... ... .. . ... 3
"20. The Okayama District ............ ... .. . ... 19
21. The Sanuki District ........ ... .. ... .. 9
22. The Hirosima District ................ ... ... 11
28. The Iyo District ......... ... i .. 3
24. The San’in District ...... ... ... ... L 1
25. The Oki District ..... ... ... . . L.
26. The Yamaguti District ............ ... ... ... 15
27. Northern KylsylQ .......coiiiiiiiin.. 0
28. Middle KyGsyl ..., 1
29. Southern Kylsyl ........ ... .. ... 3
30. The Gotd Islands .........ccvieeeannenna... 3
31. The Satunan Islands ...... e e 0
32. The Rylkyf Islands .............cviiinn... 0
Total ... i 135

Owing to petrological and comagmatic reasons, some of these
areas might be separated into smaller subdivisions, and more detailed
treatment is highly desirable. But, as the analyses of each area are
not sufficient, it is better to follow a practicable division at present.

Many localities of granitic rocks are widespread in the areas
along the coast of the Sea of Japan, including Ou province, Hokuriku,
San’in and North Kytsyf, and partly in islands of South KyfisyQi
and Rytky{i, Formosa, and Urup in Kurile islands. The rocks from
these regions have been so little analysed, however, that our present
knowledge of the chemical character of them is largely conjectural.

The areal average of the typical granitic rocks of representative
localities are shown in Table I and Fig. 2.

The analyses for the Okayama-Kagawa and Tukuba districts are
comparatively so numerous and cover so many localities that the
averages given may be regarded as fully representative of these
regions. But the averages for the other districts are probably not
quite satisfactory, for the analyses are too few and represent rocks
that are not widely scattered over the areas, which need much further
study.
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Areal average of the granitic rocks of the

TABLE I.

representative localities in Japan.

1 11 111 v v VI VII VIII IX
Si0, 70,74 70.16 71.75 71.93 72.51 72.95 74.60 72.67 74.09
TiO, 0.38 - 0.30 0.32 — 0.32 0.25 0.20 0.41
Al,O4 14.06 | 15.66 | 14.06 | 14.51 | 14.11 | 1381 | 18.69 | 14.76 | 13.51
Fe,04 0.78 3.71 0.65 0.26 2.79 0.64 0.22 1.06 0.73
FeO 2.70 — 3.3b 2.28 — 1.75 1.40 1.61 2.41
MnO 0.07 0.11 — 0.15 0.24 0.25 0.15 0.28 0.30
MgO 0.96 0.79 1.48 0.45 0.37 0.55 0.47 0.46 0.43
CaO 2.29 2.43 1.7 2.16 2.02 1.97 2.07 2.09 2.02
Na,O 3.45 3.13 3.54 3.51 3.20 3.65 3.45 3.13 2.98
K;0 3.64 3.66 1.80 3.58 4,38 3.22 2.98 3.20 2.48
P,04 0.23 — — 0.22 — 0.33 0.22 0.05 0.15
H,0(+) 0.70 0.35 1.30 0.63 0.38 (.56 0.50 0.59 0.49
Total | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
si 340 329 3562 368 376 387 419 383 410
al 40 43.5 41 44 43 43 455 45.5 44
fm 20.5 19 27 15 14.5 16 12 16.5 19.5
c 12 12 9.6 12 11.5 11.5 12,5 12 12
alk 27.5 25.5 22.5 29 31 29.6 30 27 24.5
k 0.41 0.43 0.25 0.40 0.47 0.37 0.36 0.40 0.35
mg 0.33 0.29 0.40 0.23 0.19 0.28 0.33 0.22 019
al-alk 12.5 18 18.5 16 12 13.5 15.5 18.5 19.5
¢/fm 0.59 0.63 0.35 0.80 0.79 0.72 1.04 0.77 0.62
ti 1.36 — 1.09 1.23 - 1.28 1.05 0.79 1.70
P 0.46 — — 0.46 — 0.73 0.51 0.10 0.37
I. Granite (Hokkaidd), average of 6 analyses.
II. Granite (The Abukuma District), average of 4 analyses.
III. Granite (The Hitati District), average of 5 analyses.
IV. Granite (The Tukuba District), average of 18 analyses.
V. Granite (The Kiso District), average of 4 analyses.
VI. Granite (The Okayama-Kagawa District), average of 18 analyses.
VII. Granite (Kitagi Island), average of 7 analyses.
VIIL. Granite (The Hirosima-Ehime District) average of 6 analyses.
IX. Granite (The Yamaguti District), average of 7 analyses.
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As is shown in the Table 1 and Fig. 2, the averages for many
districts are alike in their general features, though there are some
notable differences especially in silica. On comparing the composi-
tions, the averages for four districts in Southwest Japan, including
VI-IX, are characterized by a rather high content of silica,
Si0,=72.67-74.60%, but the averages for districts in Northeast
Japan and Hokkaidd, including I1-V, are decidedly low in silica,
S5i0,=70.16-72.51%.

50 w
al
40
30 1 alk
20
.
10 |- ~fm
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—— 8§

Fig. 2. Variation diagram of the areal averaged granitic rocks of 9 districts.

It is noticeable that some alkaline granites or allied rocks have
been reported from Isino, Aiti prefecture, the southwest bank of
Kizaki Lake and the central part of the Setouti district. The
petrographical and geological natures of these rocks have not yet
been noted, except the soda-granite porphyry from Kizaki Lake and
the aegirine-augite quartz monzonite from Iwaki Island described by
T. ToMmrTaA? and Y. MITSUCHI® respectively. The analyses of the
rocks show that they are quite distinet from most of the surrounding
normal granite, on account of their high content of alkalies, especial-
ly soda, as shown in the Table II.

Of 135 granitic rocks which are tabled in the annexed list, two
analyses, No. 129 (granite porphyry) and No. 133 (dioritic granite),
in which alkalies have not been separately determined, are omitted
in the construction of the next diagrams. The other analyses. are all
plotted in Fig. 3 in order to show the mutual relation of al, fm, ¢ and
alk to si.

(1) T.Tomita: An Alkali Rock from the Southern Bank of Lake Kizaki, Prov.
Shinano (Nagano Pref.). Jour. Geol. Soe. Tokyd, Vol. XXXV (1927) pp. 256-259.

(2) T. MirsucHi: Explanatory Text to the Onomiti-Sheet, Imp. Geol. Surv.
Japan, 1930, pp. 18-20.
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TaBLE II.
Chemical ecomposition of the alkaline granite and allied rocks.

I 11 111 v v VI
Si0, 76.34 68.44 74,23 74.16 72.20 70.60
TiO, 0.10 0.05 — - - -
ALO, 10.43 17.68 13.73 12.86 13.29 12.65
Fe,0y 0.60 1.04 0.71 1.70 2.71 3.12
FeO 1.40 1.00 — - - -
MnO 0.02 0.07 0.21 0.03 0.05 0.54
MgO 0.0 0.40 0.29 0.16 0.38 0.09
Ca0 1.0 0.97 0.71 0.80 1.68 - 2.11
Na,0 3.87 8.53 4.80 5.90 5.61 5.29
K,0 4.84 1.94 5.32 4.21 3.91 5.48
P,0; 0.04 tr. - —~ - -
HO(+) | 0.67 - — —~ — -
HO(—) | 020 - ~ - - -
Ig. loss — — 0.36 0.28 0.42 0.12
Total 9959 | 10002 | 100.36 | 100.10 | 100.15 100.00
si 485 293 410 403 357 331
al 39 4.5 44.5 415 39 35
fm 10.5 10 6.5 8 13 14
c 7 45 45 45 8.5 10.5
alk 435 41 4.5 46 39.5 40.5
k 0.45 0.13 0.43 0.32 0.32 0.40
mg 0.64 0.26 0.37 0.16 0.20 0.04
al-alk 4.5 3.6 0 -4.5 0.5 -5.5
c/fm 0.67 0.45 0.69 0.56 0.66 0.75
ti 0.46 0.16 ~ - - -
p 0.11 — —~ - - —

I. Soda granite porphyry.() SW Bank of Kizaki Lake, Nagano Prefecture.
1I. Aegirite-augite quartz monzonite.®) Iwakisima, Ehime Prefecture.
11I. Biotite granite.®) Momosima, Hirosima Prefecture.
IV. Biotite granite.() Inusima, Okayama Prefecture.
V. Biotite granite.(®) Magi, Nisikataoka, Okayama Prefecture.
VI. Granite.®) Isino, Nisikamo, Aiti Prefecture.

(1) T.Tomita: Op. cit., p. 258.
. (2) J.Suzukr and T. NEMOTO: On the Chemical Composition of the Granite
from Japan (in Japanese). Jour. Jap. Ass. Min. Petr. and Econ. Geol., Vol. VIII
(1932) p. 60.

(8) OKURASYO: Building Stones from Japan (in Japanese), 1921, p. 233.

(4) and (6) Ibid., p. 231.

(6) I.Ovama: On the Selection of Granitic Rocks for Building of the House of
" the Imperial Diet (in Japanese). Jour. Geogr., Vol. XXXVIII (1926) p. 895.
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Fig. 4. Variation diagram of the granitic rocks of Japan.

These variation diagrams of al, fm, ¢ and alk are brought to-
gether in Fig. 4.

METHODS OF AVERAGING

It will be convinient to note the methods of averaging adopted
before the average computed is given.

As is described by F. W. CLARKE and H. S. WASHINGTON,® there
are three methods of averaging each constituent. In the first method,
the sum of the percentages of any given constituent is divided by
the whole number of analyses, it being assumed that a constituent
is not present if it is not reported. This assumption, however, is not
justified, and the method will give results too low for the minor con-
stituents which in some analyses, have not been determined and re-
sults relatively too high for the major ones which have been deter-
mined in all analyses.

In the second method, the sum of the percentages of each consti-
tuent is divided by the number of analyses in which it was determined.
The only assumption made in this method is that the average amount
of any constituent represents the amount of this constituent in all
the analyses in which it has not been determined.

In the third method, the average amount of any constituent is
the mean between those determined by the above two methods. This
method is based on the justifiable assumption that the first method
yields results that are too low and the possibly justifiable assump-
tion that the second method yields or may yield results that are too
high, so that a mean between them will probably be nearer the truth
than either of them.

(1) F.W.CLARKE and H.S. WasHINGTON: The Composition of the Earth’s
Crust, U. S. G. S. Prof. Paper 127, 1924, pp. 10-12.
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Of the above three methods, it would appear that the second
method, that of dividing the sum of the percenfages by the number
of determinations, in which we use only data actually known and
avoid the introduction of the unknown and the arbitrary, is the most
logical and the safest and the one which should give the most reliable
averages.

The method of averaging which is adopted by the authors is in
principle similar to the second method above, and the average value
of each constituent is calculated in the following manner.

1. The mean values of the major constituents, such as SiO,,
MgO, CaO, Na:0 and K0, which were always determined in all the
analyses, are immediately calculated from the known data as they
are.

2. In many analyses some or all of FeO, TiO,, MnO and P,0;
were not determined and therefore the average values of these consti-
tuents are obtained by dividing the sum of the percentages of each
constituent by the number of analyses in which it was determined.

3. There are also many analyses in which the iron oxides have
not been separately determined. So the average value of Fe.O;
should be calculated by the following method.

In the analyses in which the iron oxides have been separately
determined, FeQO is recalculated to Fe.O; by multiplying its per-
centage weight by 1.11136. Then the recalculated value of Fe,O; is
added to that of Fe,O; which has been given in the analysis, the value
of total Fe,Q; thus being obtained. After all the iron oxides are
thus converted into Fey,Os, the average value of total Fe,O; is
calculated. Then the mean value of FeO which has been obtained
in 2 is recalculated to Fe.,O,;. If the difference of the average value
of total Fe,O; and the recalculated one of Fe,Os; which is obtained
from the mean value of FeO are determined, it denotes the average
value of Fe,0s.

4. The average value of Al,OQ; is obtained by the following
method.

In many analyses the minor constituents, such as TiOs;, MnO and
P.O;5 were not determined. All the analyses may be divided into two
kinds: one in which these minor constituents were determined, and
the other in which they were not determined. When these two kinds
of analyses are given, it is not rational in the light of our knowledge
of the chemical analysis of rock to average the known values of Al.O,
as they are. In many analyses, in which some or all of these minor
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constituents were not determined, the total of some or all of mean
values of TiOs, MnOg and P;O; which have been obtained in 2 is
deducted from the given value of Al,Os, the true value of Al;O; being
thus determined. The average value of Al,O; is then calculated
from the above true values obtained from the analyses in which these
minor constituents were not determined and the given values of the
other analyses in which they were all defermined.

5. The average value of H,O(—) is obtained by dividing the
sum of the amounts of the constituent by the number of its determina-
tions and that of H,O(+) is calculated, by the above method, from
the values of H,O(+) and ignition loss in some analyses.

6. The less common minor constituents, such as ZrQ,; SOs,
CuS, FeS and S are so rarely determined that they are all omitted
from the above calculation, though in some analyses they are given.

THE GENERAL AVERAGE

To compute the general average for the chemical composition
of the granitic rocks of the whole of Japan, we selected 94 analyses
of rocks which are believed to have typical granitic features, charac-
terized by showing a holocrystalline equigranular structure and by
containing more than 65 per cent of silica. The analyses of granite
porphyry, granite aplite and granitic gneiss are not included in the

20r

> Number
-
(o)

1

. e TSR Fi S s
— SI0, (Wi %)

Fig. 5. Curve of frequency based on silica percentage of granite in Japan.
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general average, though they contain as high a proportion of silica
as that of typical granite.

The curve of frequency based on the silica percentage of 94
granitic rocks is shown in Fig. 5. The interval of the silica per-
centage which was used to construct the curve is 1 per cent. As a
result of the above statistic study the highest peak of silica per-
centages appears to be between 72-73% and closely coincides with
the average of the whole rocks, 72.25%.

The general average of whole compositions of the 94 granites
is given in company with the calculated values, in the column I of
the following table. Column II in the same table shows the com-
position and calculated values of the averaged granites of Kurope,
America, etc., as computed by R. A. DALY® from 236 analyses.

TaBLe III.

Average and Niggli values, and norm for granitic rocks.

Wt. % Niggli Value Norm
I I I 1I I II
Si0, 72.25 69.92 si 373 332 Q 33.60 29.46
TiO, 0.35 0.39 al 42.5 41.5 Or 18.90 23.91
AlLO; 14.04 14.78 fm 18 20 Ab 238 82 27.77
Fe,04 0.38 1.62 c 12 11 An 8.90 8.90
FeO 2.32 1.67 alk 27.5 21.6 C 1.78 1.73
MnO 0.19 0.13 k 0.38 0.45 Hy 5.53 3.712
MgO 0.67 0.97 mg 0.30 0.34 Mt 0.46 2.82
CaO 2.13 2.15 al-alk 15 14 11 0.61 0.76
Na,0 3.43 3.28 ¢/fm 0.67 0.55 Ap 0.62 0.62
K,0 3.17 4.07 ti 1.837 1.40
P05 0.22 0.24 P 0.47 0.49
H,O(+)| 0.64
H0(—)| 0.2 } o8
. Sym- |17, (8)y4.| 177. 774,
Total | 100.00 | 100.00 bol 2.3 (4). 93

I." Granite (Japan), average of 94 analyses (J. Suzuki and T. Nemoto).
II. Granite (Europe, America, ete.), average of 236 analyses (R. A. Daly).

(1) R.A.DavLy: Igneous Rocks and Their Origin, 1914, p. 19.
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Figs. 6 and 7 illustrate mg—k and (al-alk)—c diagrams, obtained
by plotting the calculated values of 94 analyses and the general
average of the Japanese granitic rocks together with that of DALY’s
average for comparison.

As is shown in the Table I1I, and Figs. 6, 7 and 8, the average
for Japan is characterized by rather high si and c values, but especial-
ly by low fm, k and mg values. It is also obvious that the ratio of
alk to al in the average of the Japanese rocks is comparatively small.
Comparing both general averages in Table III and Fig. 9, it is
noticeable that the Japanese granite is rich in normative quartz and
poor in normative potash feldspar and is also characterized by the
comparatively high content of plagioclase in the norm for the silica
relations.

50

al

40 -

30 |-
mmmm——m— e ———— ~halk

20 4F————~_________________ﬂfm

10 |

T T T 1 T
330 340 350 360‘ 270 380
—_— > S

Fig. 8. Comparison diagram of both average granites,
Japan (I) and Europe, America, ete. (II).

It would be expected that the proportion of the normative
minerals may be paralleled with that of their modal mineral composi-
tion, at least so far as groups of minerals are concerned. It is re-
markable that the general peculiarities of the chemical and mineralo-
gical composition of the Japanese rocks are seen not only in the
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I. General average (Japan).
II. General average (Europe, America, ete.)

Fig. 9. Quartz-orthoclase-albite+anorthite diagram illutrating the difference
of both averaged granites in normative minerals.

granitic rocks but in the volcanic rocks® or whole igneous rocks
themselves®, as has already been pointed out by many petrologists.

(1) J.P.IopinGgs: Igneous Rocks, Vol. II, (1918), p. 111.

S. TsuBoi: Notes on Miharite. Jour. Geol. Soc. Tokyd, Vol. XXV, 1918, p. 56.

8. Tsupor: Voleano Oshima, Idzu. Jour. Coll. Sci. Imp. Univ. Tokyd, Vol.
XLIII, 6 (1920), p. 87.

S. K06zu: Optical, Thermal and Chemical Properties of Anorthite from
Miyake-jima (in Japanese). Chikya (The Globe), Vol. VII, 1927, p. 447.

S. Kbzv and M. WATANABE: Distribution of Voleanic Rocks in Japan, with
Subordinate Notes on the Korean Rocks. Proc. Third Pan-Pacific Sci. Congr. Tokyd
(1926), p. 775 and Jour. Jap. Ass. Min, Petr. and Econ. Geol. Vol. I (1929), p. 80.

S. Tsusor and H. KuNo: On the So-called *“ Pyroxene-Andesite ”’, the Com-
monest Voleanic Rocks in Japan (In Japanese). Bull. Vole. Soc. Japan, Vol. I (1932),
p. 24.

S. Tsupor: Some Remarks on the Petrology of the Common Voleanic Rocks
of Japan. Proc. Iifth Pacific Sci. Congr. Canada, (1933) p. 2271.

(2) F.W.CrLARKE and H.S. WASHINGTON: The Composition of the Earth’s
Crust. Prof. Pap. 127, U. 8. G. S. (1924), p. 64.
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LIST OF CHEMICAL ANALYSES AND NIGGLI VALUES®

(nH* (2)* (8)* 4) (5)
Si0, 75.68 74.85 72.00 70.45 69.22
TiO, 0.06 0.20 0.41 0.10 0.48
AlO;3 12.94 13.58 13.93 16.43 13.38
Fey0; 0.56 0.38 0.41 0.37 2.16
FeO 0.86 0.97 1.92 0.71 2.08
MnO 0.07 0.06 0.03 0.03 0.04
MgO 0.62 0.42 0.76 1.53 1.21
Ca0 1.05 1.88 2.26 3.11 4.20
Na,O 3.91 3.62 3.28 4.43 4.17
K0 4.16 4.45 3.56 1.07 1.35
P,0s tr. 0.15 0.31 0.58 0.25
H.O(+) — 0.15 1.00 1.27 1.85
H.0(—) — 0.15 0.21 0.27 0.10
Ig. loss 0.28 — — — e
Total 100.19 100.29 100.08 100.35 100.49
si 436 425 - 875 333 307
al 44 45.5 43 46 35
fm 12 10 16 15 23.5
c 7 8.5 12.5 15.5 20
alk 37 36 28.5 23.5 21.5
k 0.41 0.45 0.42 0.13 0.17
mg 0.43 0.34 0.37 0.72 0.34
al-alk 7 9.5 14.5 22.5 13.5
c/fm 0.58 0.85 0.78 1.03 0.85
ti 0.24 0.86 1.60 | 0.28 1.60
p — 0.38 0.69 1.14 0.53

HOKKAIDO AND TISIMA

(1)
(2)
(3)
(4)
(5)

Biotite granite. Simizu, Kamikawa, Tokati Prov., Hokkaid®d.
Anal., A. KaN’NaRI. Lit. J. SuzUkr (1934 (B)) p. 326.

Biotite granite. Otyube, Esasi, Kitami Prov., Hokkaidd.
Anal., T. NEM0oTO. New analysis.

Biotite granite. Kamisibetu, Kamikawa, Tesio Prov., Hok-
kaidé. Anal., T. NEMoT0. New analysis.

Trondhjemltlc rock. Horonari, Uryu, Isikari Prov., Hokka1do
Anal., T. NEMoTO. New analys1s

Blotlte bearing augite hornblende granodiorite. Kamo-gawa,
Urup Island, the Tisima Islands. Anal.,, T. NEMOTO. New
analysis.

(1) Molecular prdportions adopted in the calculation of Niggli values are all
found in H. von Eckermann’s table ¢ Molecular Proportions ’’ (1925).
* Tndicates an analysis selected to compute the general average.
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(6)* (7)* (8 9y 10) .

Si0; 68.75 67.61 66.82 65.87 65.68

TiO; 0.59 0.64 tr. 0.36 —

AlOs 14.48 14.67 15.17 15.13 13.31

FexO3 1.09 1.19 0.83 1.02 1.62

FeO 3.30 3.35 5.45 5.82 5.91

MnO 0.11 0.07 0.30 — tr.

MgO 1.11 1.24 1.88 1.61 1.88

Ca0 3.28 3.15 3.87 2.64 5.14

Na.O 3.11 3.27 3.84 | 3.48 4.02

K0 2.92 3.06 1.06 3.66 1.33

P05 0.34 0.36 tr. — —

H0(+) 0.61 0.90 0.42 -~ —

H0(—) 0.20 0.21 0.2 — —

Ig. loss — — — 0.56 0.64

Total 99.89 99.72 99,92 100.15 99.53

si 306 296 260 2568 243

al 38 38 35 35 29
fm 24 24.5 32 31.5 33

e 16 15 16 11 20
alk 22 22.5 17 22.5 18

k 0.38 0.38 0.156 0.41 0.18
mg 0.31 0.33 0.34 0.30 0.32
al-alk 16 15.5 18 12.5 11
¢/tm 0.67 0.61 0.50 0.35 0.61
ti 1.99 2.11 —_ 1.18 —
P 0.65 0.66 — — —

(6) Hornblende and muscovite bearing biotite granite. Osirabetu,
Biro, Tokati Prov., Hokkaidd. Anal., T. Nemoro. Lit. J.
Suzuk1 (1934 (B)) p. 326.

(7) Muscovite bearing hornblende biotite granite. Itinohasi,
Kamikawa, Tesio Prov., Hokkaidd. Anal., T. NEM0oTO. New
analysis.

(8) Granodiorite. DPirika, Sedana, Siribesi Prov., Hokkaidd.
Anal., Y. SASAKI. New analysis.

(9) Granodiorite. Mizutare, Hutoro, Siribesi Prov., Hokkaido.
Anal., 8. YamagucHI. Lit. S. YamacucHr (1932).

(10) Hornblende biotite granodiorite. Yaemon-zaki, Okujiri-Island,

Siribesi Prov., Hokkaidd. Anal., B. SoNok1. Lit. B. SONOKI
(1935) p. 55.



18 J. Suzulki and T. Nemoto.

(1) a2 | as) (14) (15)
Si0, 57.22 | 5449 | 63.86 | 58.91 | 69.19
TiO, = 0.63 0.64 0.08 =
AlyOs 1730 | 16.04 | 1641 | 1650 | 15.66
Fes0s 1.19 2.97 1.97 6.83 3.56
FeO 7.24 5.80 4.40 = 1.82
MnO —_ 0.09 tr. 0.24 —
MgO 3.95 5.09 2.08 2.97 1.45
Ca0 7.01 9.06 511 6.39 0.83
NasO 3.98 3.98 3.66 4.46 1.89
K0 2.18 Lol 2.01 2.04 2.01
Pz%s( ) - 0.42 0.14 0.44 =
H,0(-+ 0.59 s 97
H,0(—) } 1.30 0.19 0.84 0g | ) 281
Ig. loss — — — —_ —
Total 99.97 | 99.86 | 100.42 | 9951 | 99.62
o 168 143 230 190 349
al 30 %5 35 315 46.5
fm 345 39 28 08 30
o 99, 95.5 19.5 99, 45
alk 13.5 105 175 18.5 19
K 0.30 0.20 0.26 0.23 0.50
Mg 0.41 0.51 0.40 0.39 0.6
al-all 16.5 145 175 13 275
o/fm 0.64 0.65 0.70 0.79 0.15
£ — 1.95 1.74 0.19 -
b — 0.46 0.22 0.60 —

(11) Diorite. Raruisi, Hutoro, Siribesi Prov., Hokkaids. Anal.,
Dept. of Agriculture and Commerce, Lit. T. ISHIKAWA (1896)
Appendix p. 24.

(12) Quartz bearing hornblende diorite. Otarupen, Esasi, Kitami
Prov., Hokkaid6. Anal., T. NEmoro. Lit. T. NEMOTO (1932)
p. 286. '

THE KITAKAMI DISTRICT
(13) Granodiorte. Nakano, near Morioka-City, Iwate Pref. Anal., -
Imp. Geol. Surv. Japan. Lit. S. YaAMANE (1915) p. 49.
(14) Hornblende biotite granite. Tenjin-Yama near Morioka-City,
Iwate Pref. Anal., T. SeEx1. Lit. T. SEXI (1918) p. 3.
THE AKITA DISTRICT
(15) Biotite granite. Ani Mine, Kita-akita, Akita Pref. Anal., R.
Fukupa. Lit. K. NAKAJIMA (1886) Appendix.
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(16)* an* (18)* (19)* (20)*
Si02 74.56 71.46 66.38 66.33 - 74.91
TiO, — — - — tr.
AlO3 13.54 13.90 17.50 17.51 14.38
FezOs 2.82 3.04 4.80 4.63 0.23
FeO — - — — 1.32
MnO 0.12 0.14 0.11 0.07 -—=
MgO 0.53 0.24 1.11 1.22 0.65
Ca0 1.89 1.48 3.29 3.01 1.42
Na,0 3.27 1.31 3.69 4.21 3.03
K:0 3.90 6.22 2.15 2.34 1.87
P205 - - - - .
H0(+) ~ - - — 1.33
80D = T T s
FSSZ .
Ig. loss 0.22 0.32 0.46 0.40 Others 0.16
Total 100.35 98.11 99.99 100.40 99.86
si 406 402 275 272 457
al 43.5 46 42.5 42 52
fm 14.5 15.5 22.5 22 13.6
c 11 9 14.5 13 9
alk 31 29.5 20.6 23 25.5
k 0.44 0.76 0.28 0.27 6.29
mg 0.30 0.13 0.31 0.34 0.43
al-alk 12.5 16.56 22 19 26.5
c/fm 0.76 0.58 0.64 0.59 0.67
ti — — — — -
P —_ — —_— —_— —_

THE ABUKUMA DISTRICT

(16) Hornblende biotite granite. Yamada, Tateyama, Igu, Miyagi
Pref. Anal., not stated. Lit. Okurasyd (1921) p. 231.

(17) Granite. Baba, Soma, Hukusima Pref. Anal.,, not stated.
Lit. I. Ovyama (1926) p. 395. '

(18) Hornblende biotite granite. Takikawa, Hutaba, Hukusima
Pref. Anal., not stated. Lit. Okurasy6 (1921) p. 231.

(19) Hornblende biotite granite. Hiruzone, Hutaba, Hukusima
Pref. Anal., not stated. Lit. Okurasy6 (1921) p. 231.

THE HITATI DISTRICT

(20) Microgranite. Hitati Mine, Ibaraki Pref. Anal,, not stated.
Lit. FuJrta (1931) p. 672.
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(21) (22) (23)* (24)* (25)*
Si0s 73.76 73.44 73.05 71.66 69.49
TiO, — 0.25 0.34 0.37 0.24
Al,Os 15.48 12.56 12.21 14.37 15.10
Fe,Oq 0.10 2.29 0.66 1.17 0.44
FeO 1.26 2.83 4.06 3.12 2.83
MnO - — — — -—
MgO 0.13 0.69 1.04 1.00 1.15
CaO 0.59 2.98 0.18 3.34 2.37
Naz0 3.60 3.47 3.40 4.056 3.18
K0 3.03 0.21 3.17 0.19 3.38
P,0s — — — — —-
H,0(+) 1.15 0.88 1.35 0.12 1.24
H20(—) — — — — -
Others 0.47 0.31 0.28 0.32 0.48
Total 99.567 99.91 99.74 99.71 99.90
si 445 382 400 338 328
al 55 38.5 39.5 40.5 42
fm 8 26.5 30 23.56 21
d 4 16.5 1 17 12
alk 33 18.5 29.5 19 25
k 0.36 0.03 0.38 0.03 0.41
mg 0.14 0.20 0.29 0.30 0.39
al-alk 22 20 10 21.5 17
c/fm 0.50 0.62 0.03 0.72 0.57
ti - 0.97 1.39 1.31 0.85
p — — — — —_

(21) Granite aplite. Irisiken near Hitati, Ibaraki Pref. Anal.,
not stated. Lit. T. Suzuxi (1929) p. 514.

(22) Granophyre. Kamineyama near Hitati, Ibaraki Pref. Anal.,
not stated. Lit. T. Suzuxi1 (1929) p. 514.

(23) Granite. Moriyama near Hitati, Ibaraki Pref. Anal., not
stated. Lit. T. Suzukt (1929) p. 514.

(24) Microgranite. Matiya near Hitati, Ibaraki Pref. Anal., not
stated. Lit. T. Suzuks (1929) p. 514.

(25) Biotite granite. Takanuki near Hitati, Ibaraki Pref. Anal.,
not stated. Lit. T. Suzukr (1929) p. 514.
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@) | @D (28) (29) (30)
8i0, 67.70|  60.31|  58.30| 54.37 |  50.74
TiO, 0.26|  0.79 0.31  0.09 1.18
ALOs 13.82| 1568  14.02| 1585 | 15,37
Fe,04 0.77 1.37 219 5.6 4.37
FeO 5.30|  6.18 6.47| 859 6.93
MnO - - - —~ —
MO 3.53 2.60 5.87| 540 6.09
Ca0 1.48 5.66 7.63|  6.45| 7.4
Na,0 3.94 2.90 2.53| 131 3.34
K.0 0.34| 2.8 1.00 tr. 0.48
P05 - - = 0.14 —
H:0(+) 2.43 1.50 121 104 1.96
0 T T em| o

Others 0.33 |Others 0.71 Others 0,42 | Cu 0,01 | FeS:1.31
Fes, 0.21 Others 0.69
Total 99.90| 9978  99.95|  99.65 |  99.80
si 281 204 164 146 131
al 34 31 235 | 2% 23.5
fm 43 34 445 | 53 47
¢ 6 21 23 18.5 20.5
alk 17 14 9 3.5 9
Kk 0.06 0.32 0.21| 0 0.09
meg 0.51 0.39 0.56| 041 0.50
al-alk 17 17 145 | 215 14.5
¢/fm 0.4  0.62 0.52|  0.35 0.44
ti 0.80 2.02 0.66| 0.8 2.30
D - - - 0.16 =

(26) Granite. Daiyfin, Hitati, Ibaraki Pref. Anal., not stated.
Lit. T. Suzuxkr (1929) p. 514,

(27) Hornblende biotite granodiorite. Takizawa near Hitati, Iba-
raki Pref. Anal., not stated. Lit. T. Suzux1 (1929) p. 514.

(28) Hornblende granodiorite. Sawayama near Hitati, Ibaraki
Pref. Anal., not stated. Lit. T. Suzukr (1929) p. 514.

(29) Epi-micro-granodiorite. ~ Motoyama, IHitati, Ibaraki Pref.
Anal., not stated. Lit. T. Suzukr (1929) p. 520.

(30) Micro-granodiorite. Hitati, Ibaraki Pref. Anal., not stated.
Lit. Y. FuJjrra (1931) p. 672.
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(31) (32)* (33)* (34)* (35)*
Si0, 74.90 74.42 74.38 73.80 73.17
TiO. 0.13 0.27 0.18 — 0.20
Al0; - 16.05 13.97 14.33 13.20 15.24
Fes04 - 0.30 0.26 2.20 0.28
FeO 1.16 1.80 1.40 — 1.43
MnO tr. 0.07 0.11 0.30 0.13
MgO 0.30 0.29 0.17 0.34 0.28
CaO 0.78 2.05 1.80 1.29 1.82
Naz0 1.43 3.05 3.10 4.15 3.15
K0 4.64 3.40 3.48 4.40 3.54
P05 0.14 0.21 0.15 — 0.17
H,0(+) 0.56 0.32 0.65 — 0.49
H.0(—) 0.13 0.20 0.26 — 0.21
7r0, 0.02 |Zr0, 0.05 | Ig. 0.44 Zr0, 0.07
S 0.04 | 8 0.03 |loss ™ s 0.03
Total 100.22 100.41 100.35 100.12 100.21
si 467 417 428 400 402
al 59 46 49 42 49.5
fm 8.5 12.5 10 13 10.5
c 5.5 12.5 11 7.5 10.5
alk 27 29 30 37.5 29.5
k 0.68 0.42 0.43 0.41 0.43
mg 0.30 0.19 0.14 0.20 0.22
al-alk 32 17 19 4.5 20
c/fm 0.65 1.00 1.10 0.58 1.00
ti 0.60 1.15 0.76 — 0.83
P 0.38 0.51 0.38 — 0.40

THE TUKUBA DISTRICT

(31) Oligoclase aplite.
S. Tanaka. Lit. K. Suar (1930) p. 108.

Hirasawa, Tukuba, Ibaraki Pref. Anal.,

(32) Hornblende miea granite.

Anal., T. OHASHI.

(33) Biotite granite.

Anal., T. OHASHI.

(34) Biotite granite.

not stated. Lit. Okurasyo (1921) p. 231.

(35) Biotite granite.

Anal., N. YOSHIOKA.

Ikegame, Kita-naka, Ibaraki Pref.

Lit. INoUYE (1912) p. 42.

Inada (Hikage), Nisi-ibaraki, Ibaraki Pref.

Lit. INovuYE (1912) p. 42.

Inada, Nisi-ibaraki, Ibaraki Pref. Anal.,

Inada (Nisizawa), Nisi-ibaraki, Ibaraki Pref.

Lit. INOUYE (1912) p. 42.
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(36)* (87)* (38)* (39)* (40)*
Si0, 72.11 72.10 71.85 71.80 71.78
TiOg — — — 0.34 —
AlOs 15.44 14.63 13.53 15.11 14.66
Feg04 2.74 2.83 3.36 0.28 2.63
FeO — — - 2.03 —
MnO 0.13 0.09 0.04 0.18 0.11
MgO 0.63 0.50 0.32 0.20 0.60
CaO 2.25 2.04 1.77 2.27 2.33
Nao0 3.13 3.62 4.12 3.24 3.30
K0 3.32 3.83 5.01 2.93 4,07
P05 — — — 0.24 —
H,0(+) — — — 0.77 -
H.0(—) — — - 0.32 =
Ig. loss 0.32 0.47 — — 0.63
Zr0, 0.02
s 0.05

Total 100.07 100.31 100.00 99.78 | 100.11

si 364 367 357 382 360

al 46 44 39.5 47.5 43

fm 16 15 15.6 13 15

c 12 11 9.5 13 13

alk 26 30 35.5 26.5 29

k 0.41 0.41 0.45 0.37 0.45

mg 0.81 0.25 0.16 0.13 0.30

al-alk 20 14 4 21 14

e/fm 0.75 0.73 0.61 1.00 0.87

t — - — 1.85 —

p - - - 0.55 —
(36) Biotite granite. Iwama, Nisi-ibaraki, Ibaraki Pref. Anal.,

(37

(38)

(39)

(40)

not stated. Lit. Okurasy6 (1921) p. 231.

Biotite granite. Inada, Nisi-ibaraki, lbaraki Pref. Anal.,
not stated. Lit. Okurasyd (1921) p. 231.

Granite. Ogbddo, Nisi-ibaraki, Ibaraki Pref. Anal., notstated.
Lit. Okurasyd (1921) p. 231.

Hornblende mica granite. Obata, Makabe, Ibaraki Pref.
Anal., T. Ouasur.  Lit. INoUYE (1912) p. 42.

Biotite granite. Kamiobata, Makabe, Ibaraki Pref. Anal.,
not stated. Lit. Okurasyd (1921) p. 231.
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(41) (42)* (43)* (44)* (45)*
B5i0. 71.58 70.91 70.39 70.07 66.63
TiOq 0.33 0.36 — — 0.58
AlOy 14.23 14.36 16.50 14.93 16.28
Fe; 05 0.86 0.40 3.09 2.63 0.15
FeO 1.53 2.54 — — 4.47
MnO 0.01 0.30 0.07 0.30 0.09
MgO 0.90 0.28 0.67 0.84 1.24
CaO 1.80 2.60 2.28 2.20 3.33
Naz0 4.33 3.30 3.36 4.40 3.563
K0 4.30 2.59 2.96 4,30 2.69
P05 0.12 0.32 — — 0.21
H:0(+) 0.48 0.89 — — 0.66
H.0(—) 0.35 0.25 — - 0.12
Ig. loss —_ — 0.64 0.56 —
ZrOZ 0.02
s 0,11
Total 100.82 99.23 99.96 99.73 99.88
si 348 369 339 335 277
al 40.5 44 47 42 40
fm 16 16 16.5 13 24
d 9.5 14.5 12 11 15
alk 34 25.5 24.5 34 21
k 0.40 0.35 0.36 0.39 0.33
mg 0.41 0.14 0.30 0.18 0.32
al-alk 6.5 18.5 22.5 3 19
¢/fm 0.59 0.91 0.73 0.85 0.63
ti 1.20 1.41 — — 1.80
P 0.23 0.69 — — 0.38

(41) Biotite granite. Minederayama near Tukuba, Ibaraki Pref.
Anal., Y. Kawano. Lit. Y. KawaANo (1933) p. 132.

(42) Biotite granite. Sirai, Makabe, Ibaraki Pref. Anal., T.
OmasHl. Lit. INOUYE (1912) p. 42.

(43) Biotite granite. Otuka, Niihari, Ibaraki Pref. Anal., not
stated. Lit. Okurasyd (1921) p. 231.

(44) Biotite granite. Kitayamauti, Nisi-ibaraki, Ibaraki Pref.
Anal., not stated. Lit. Okurasy6 (1921) p. 231.

(45) Biotite granite. Hirasawa near Tukuba, Ibaraki Pref. Anal.,
S. Tanaka. Lit. K. Suart (1930) p. 108.
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(46) (47) (48) (49) (h0)*
%1%2 66.41 60.53 56.20 55.48 66.07
i0, — — — — —
AlOs 20.92 16.24 20.56 19.61 16.35
Fe 04 0.26 0.27 } 8.55 4.06 5.03
FeO — 4.88 ) 6.05 —
MnO — — 0.16 — 0.09
MgO tr. 6.44 0.20 3.06 2.00
Cal 1.63 6.77 11.84 8.75 4,25
Na0O 8.49 2.55 0.92 0.15 3.22
K0 tr. 0.12 0.56 1.94 2.88
P;0s — — - — —
s b 1s |} 180 - - -
Ig. loss — — 0.92 1.18 0.72
Total 99.64 99.60 99.41 100.28 100.11
si 294 182 173 158 257
al bb 28.5 37 33 37.5
fm 1 42 21 36 26.5
¢ 7.5 22 37.5 27 18
alk 36.5 7.5 4 4 18
k 0 0.02 0.29 0.91 0.32
meg 0 0.69 0.04 0.36 0.44
al-alk 18.5 21 33.5 29 19.5
¢/fm 7.50 0.52 1.79 0.75 0.68
ti — — — — —
P _ _ - _ _
THE AWA DISTRICT
(46) Quartz diorite (?) Hutoo, Mineoka, Tiba Pref. Anal.,

Fukupa. Lit. T. KocHIBE (1888) p. 26.
(47) Diorite. Isikoyama, Mineoka, Tiba Pref.
Lit. T. KocHIBE (1888) p. 27.

THE TANZAWA DISTRICT

(48) Quartz diorite. Hokizawa, Nakagawa, Kanagawa Pref. Anal,,
not stated. Lit. H. Murakami (1909) p. 331.

(49) Quartz diorite. Hokizawa, Nakagawa, Kanagawa Pref. Anal.,
not stated. Lit. T. HARADA (1890) p. 118.

THE KOHU DISTRICT

(50) Biotite granite. Takasiba, Jingane, Higasiyamanasi, Yama-
nasi Pref. Anal., not stated. Lit. Okurasy6 (1921) p. 231.

Anal., FUKUDA.
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(61) (62) (63) (54)* (65)
Si0. 74.225 64.48 62.435 77.27 76.34
TiO, 0.265 0.57 0.772 — 0.10
AlO;4 14.846 15.22 16.114 11.96 10.48
FesOs 0.263 2.25 2.230 1.87 0.60
FeO 0.389 3.04 6.052 - 1.40
MnO 0.021 0.13 0.117 — 0.02
MgO i 0.765 2.05 1.977 0.47 0.05
Ca0 0.659 4,71 4.019 0.68 1.03
NazO 5.456 3.05 4.269 3.74 3.87
K0 1.089 2.27 1.071 3.80 4.84
Py0s 0.035 0.13 0.212 — 0.04
H.0(+) 1.7386 1.19 2.007 — 0.67
H20(—) 0.532 0.68 0.924 — 0.20
Ig. loss — —_ — 0.27 —
Total 100.281 99.77 102.199 | 100.06 99.59
si 427 249 219 485 485
al 50 35 33.5 44.5 39
fm 11 28.5 34.5 13 10.5
c 4 19.5 15 4.5 7
alk 35 17 17 38 43.5
k 0.14 0.33 0.14 0.40 0.45
mg 0.61 0.41 0.30 0.34 0.64
al-alk 15 18 16.5 6.5 —4.5
¢/fm 0.36 0.68 0.43 0.35 0.67
ti 1.15 1.65 2.03 — 0.46
P 0.10 0.21 0.32 — 0.11

THE SUWA DISTRICT

(1) Granophyre. Karasawa, Tiisagata, Nagano Pref. Anal., U.
UsnaiyiMa. Lit. F'. Homma (1931) p. 198.

(52) Granodiorite. Karasawa, Tiisagata, Nagano Pref. Anal., U.
Usnaisima. Lit. I', Homma (1981) p. 191.

(53) Quartz diorite. Takenoyu, Buseki, Tiisagata, Nagano Pref.
Anal., U, UsHisiMa. Lit. F. Homma (1931) p. 192.

THE HIDA DISTRICT
(54) Biotite granite. Koumzlya, Minamiazumi, Nagano Pref.
Anal., not stated. Lit. Okurasyd (1921) p. 231.
(65) Soda granite porphyry. SW Bank of Kizaki Lake, Nagano
Pref. Anal., E. Minam1. Lit. T. ToMmITA (1927) p. 258.



The Chemical Composition of the Granitic Rocks of Japan. 27
(56)* (57)% (58)* (59)* (60)
r%182 74.05 72.54 72.18 70.60 63.81
0y — — — — —
AlOs 14.26 13.51 15.88 12.65 19.09
Fe:0s 1.86 3.44 2.68 3.12 2.63
FeO — — — — 1.83
MnO 0.12 0.15 0.16 0.54 —
MgO 0.67 0.28 0.42 0.09 1.01
Ca0 1.28 1.80 2.87 2.11 6.81
Nas0 3.46 0.37 3.63 5.29 tr.
K20 3.80 6.42 1.78 5.48 3.14
HL0(+) - - - - .
H,0(+ — — — ~
HO() ~ - - ~ |} s
Ig. loss 0.62 0.28 0.51 0.12 —
Total 100.12 98.79 100.11 100.00 99.65
si 408 415 363 331 249
al 46.5 45.5 47 36 44
fm 14 18 14 14 19.5
c 7.5 11 15.5 10.5 28.5
alk 32 25.5 23.6 40.5 8
k 0.42 0.92 0.24 0.40 1.00
mg 0.40 0.13 0.22 0.04 0.30
al-alk 14.5 20 23.5 —b.b 36
c/fm 0.54 0.61 1.11 0.75 1.46
ti — — -~ — —
p s —_— —— — ——

THE KISO DISTRICT

(56)

(67)

(58)

(59)

(60)

Two mica gragite., Tokiwa, Nukada, Aiti Pref. Anal., not
stated. Lit. Okurasyd (1921) p. 231.

Granite. Takahasi, Nisikamo, Aiti Pref. Anal., not stated.
Lit. I. Ovama (1926) p. 395.

Two mica granite. Tokiwa, Nukada, Aiti Pref. Anal., not
stated. Lit. Okurasyd (1921) p. 231.

Granite. Isino, Nisikamo, Aiti Pref. Anal., not stated. Lit.
I. Ovama (1926) p. 395.

So-called Kagio-gneiss. Tdéyamagawa, Simoina, Nagano Pref.,
Anal., not stated. Lit. T. HARADA (1890) p. 42.
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(61) (62) (63)* (64)* (65)*
Si0O, 58.97 75.93 73.86 72.43 76.71
TiO, — tr. tr. 0.28 0.14
Al O, 20.37 13.73 13.49 14.11 12.81
Fe04 1.25 0.23 0.38 0.23 0.80
FeO 6.88 0.82 2.46 0.39 1.72
MnO — 0.53 0.32 0.22 0.27
MgO 0.21 0.15 0.10 0.77 0.40
CaO 5.47 0.87 1.17 2.08 1.90
NaO 1.32 2.91 3.37 3.12 1.76
K.0 3.11 4,80 3.63 3.13 1.48
P205( ) — tr. 0.24 0.27 0.48
HO(+ — — — 0.77
oy | Lot — — — 0.33
Ig. loss — 0.37 1.23 1.22 —
Zr0, 0.03
s 0.06
Total 98.59 100.34 100.15 100.25 99.66
si 209 459 420 417 507
al 42,5 49 45 48 50
fm 25 9.5 16 10.5 19
c 21 6 7.5 13 13.5
alk 11.5 35.5 31.5 28.5 17.5
k 0.61 0.52 0.41 0.40 0.36
mg 0.04 0.15 0.06 0.63 0.21
al-alk 31 13.5 18.5 19.5 32.5
e/fm 0.84 0.63 0.47 1.24 0.71
ti — — — 1.22 0.68
p — — 0.58 0.66 1.35

(61) So-called Kasio-gneiss. Yékaiti, Simoina, Nagano Pref.
Anal., not stated. Lit. T. HARADA (1890) p. 42.

THE HIEI DISTRICT

(62) Granite aplite. Yamagami, near Kybto. Anal., Imp. Geol.
Surv. Lit. T. Hix1 (1917) p. 255.

(63) Granite porphyry. Yamagami near Kybto. Anal., Imp. Geol.
Surv. Lit. T. Hix1 (1917) p. 256.

(64) Biotite granite. Sengokuiwa, Yamagami near Kyoto. Anal.,,
Imp. Geol. Surv. Lit. T. HIKI (1917) p. 255.
THE ROKKO-AWAZI DISTRICT

(65) Pyroxene bearing granite. Kbzinsan, Sumiyosi, Hyégo Pref.
Anal., Imp. Geol. Surv. Lit. S. SHiMIzU (1911) p. 32.



The Chemical Composition of the Granitic Rocks of Japan. 29

(66)* (67)* (68)* (69)* (70)*
%{82 74.07 74.05 73.20 72.41 76.41
1Ug -— — — -— —
ALOs 12.56 14.26 14.23 14.82 13.40
Fey0s 2.98 1.86 2.81 2.58 1.85
FeO — — - =
MnO 0.09 0.12 0.07 0.09 —
MgO 0.45 0.67 0.30 0.44 0.19
Ca0 1.09 1.28 1.49 1.50 1.26
Nay0 3.98 3.46 4.02 4.48 4.04
K20 4.32 3.80 3.92 3.39 2.71
13205( ) — — _ ~ B
H.0(+ — — - —
H0() ” - _ _ } 0.34
Ig. loss 0.43 0.62 0.29 0.36 —
Total 99.97 | 100.12 99.63 | 100.07 | 100.20
si 408 409 394 371 459
al 41 46.5 45 44.5 47.5
fm 16 14 14 13.5 10
e 6.5 75 9 8.5 8.5
alk 36.5 32 32 33.5 34
k 0.42 0.42 0.34 0.33 0.31
me 0.22 0.40 0.16 0.25 0.18
al-a'k 4.5 14.5 13 11 135
e/tm 0.41 0.54 0.64 0.63 0.85
ti — — — — —
b _ _ _ _ _

(66) Biotite granite. Sumiyosi, Hydgo Pref. Anal., not stated.
Lit. Okurasy6 (1921) p. 231.

THE TANGO DISTRICT

(67) Biotite granite. Musdyama, Kunta, Yosa, Kydto Pref. Anal.,
not stated. Lit. Okurasyd (1921) p. 94.

(68) Hornblende granite. Yura, Kasa, Kydto Pref. Anal., not
stated. Lit. Okurasyd (1921) p. 231.

(69) Biotite granite. Odazyukuno, Kunta, Yosa, Kyoto Pref. Anal.,
not stated. . Lit. Okurasy6 (1921) p. 231.

THE OKAYAMA DISTRICT

(70) Granite. Kitagi Island, Oda, Okayama Pref. Anal., not
stated. Lit. Okurasyd (1921) p. 231.
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(11)* (72)* (73)* (74)* (75)*
Si02 76.28 76.07 75.74 74.78 74.77
TiOs — — — 0.13 —
AlO4 13.85 12.16 12.78 13.66 14.45
Fe 03 1.18 2.01 2.02 0.30 1.72
FeO — — — 0.96 —
MnO 0.09 0.08 0.06 0.33 0.06
MgO 0.31 0.29 0.53 1.34 0.31
CaO 1.64 1.08 1.66 1.90 1.14
Na,O 3.42 3.69 3.67 2.74 4.22
K0 3.16 2.83 3.40 2.75 3.18
P05 — — — 0.19 —_
H,0(+) — —_ — 0.55 —
H,0(—) — — —_ 0.15 —
Ig. loss 0.40 0.53 0.52 — 0.32
ZI'OQ 0.02
S 0.08
Total 100.33 98.69 100.38 99.88 100.17
si 455 485 435 419 4922
al 49 46 43 45.5 48
fm 8.5 12.5 13.5 18.5 10.5
c 10.5 7 10.5 11.5 7
alk 32 34.5 33 24.5 34.5
k 0.38 0.33 0.88 0.40 0.33
mg 0.33 0.21 0.33 0.60 0.26
al-alk 17 11.5 10 21 18.5
c/fm 1.24 - 0.56 0.78 0.62 0.67
ti — — — 0.54 —
D — — — 0.44 —
(71) Biotite granite. Doénoue, Kitagi Island, Oda, Okayama Pref.

(72)

(74)

(75)

Anal., not stated. Lit. Okurasyd (1921) p. 233.

Hornblende biotite granite. Tangazima, Sikama, Hydgo Pref.
Anal., not stated. Lit. Okurasy6 (1921) p. 231.

Biotite granite. Kitagi Island, Noda, Okayama Pref. Anal.,
not stated. Lit. Okurasy6 (1921) p. 233.

Biotite granite. Inusima, Oku, Okayama Pref. Anal.,, N.
YosaiokA.  Lit. S. SuiMizu (1911) pp. 32-33.

Biotite granite. Kitagi Island, Oda, Okayama Pref. Anal.,
not stated. Lit. Okurasyd (1921) p. 233.
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(76)* (17y* (78)* (79)* (80)*
Si0, 74.41 74.16 73.94 73.64 73.62
TiOs 0.20 — — — 0.21
AlO4 13.81 12.86 13.06 14.91 14.86
Fes0s 0.75 1.70 1.97 1.85 0.29
FeO 1.19 — — — 1.24
MnO 0.18 0.03 0.01 — 0.18
MgO . 0.83 0.16 0.17 0.32 0.75
CaO 2.38 0.80 1.40 1.76 3.45
Na0 2.08 5.90 3.92 3.43 2.26
K0 2.01 4.21 5,10 4.06 2.39
P205 0.36 — — — 0.19
H.O(+) 0.68 — — 0.37 0.71
H,0(—) 0.22 — — : 0.16
Ig. loss — 0.28 0.64 —
Zr0, 0.05 Zr0, 0.08
s 0.12 S 0.06
Total 99.27 100.10 100.21 100.33 100.45
si 438 403 410 399 393
al 48 41.5 43 48 46.5
fm 17.5 8 9.5 10 14
e 15 4.5 85 10 20
alk 19.5 46 -39 32 19.5
k 0.38 0.32 0.46 0.44 0.41
mg 0.42 0.16 0.14 0.26 0.44
al-alk 28.5 —4.5 4 16 27
¢/fm 0.86 0.56 0.89 1.00 1.43
ti 0.89 — — — 0.84
D 0.89 — — — 0.42

(76) Hornblende mica granite.
Anal., Imp. Geol. Surv.

(77) ‘Biotite granite.
stated. Lit. Okurasyé (1921) p. 231.

(78) Biotite hornblende granite.

Anal., not stated. Lit. Okurasyé (1921) p. 233.

(79) Granite.

not stated. Lit. Okurasy6 (1921) p. 231.

Tesima, Sikama, Hydgo Pref.
Lit. S. Suimizu (1911) pp. 32-33.

Inusima, Oku, Okayama Pref. Anal., not

Yosimune, Mitu, Okayama Pref.

Turuisi, Kitagi Island, Oda, Okayama Pref. Anal.,

(80) Pyroxene bearing granite. KitagiIsland, Oda, Okayama Pref.
~ Anal., N. Yosuroga. Lit. S. SHmMIzZU (1911) pp. 32-88.
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(81)* (82)* (83)* (84)* (85)*
Si0: 72.79 72.75 72.65 72.55 72.81
TiOq — 0.42 0.29 0.40 -
AlOs 13.68 14.39 14.55 13.40 13.92
Fep04 3.34 0.41 0.37 0.68 3.15
FeO —_ 2.43 1.55 2.02 —
MnO 0.09 0.18 0.36 0.33 0.05
MgO 0.33 1.21 0.85 0.51 0.30
Ca0 1.64 2.95 3.57 2.65 1.67
NazO 4.80 2.921 3.156 3.62 4,63
K0 3.16 2.08 2.02 2.98 3.66
P20y — 0.561 0.25 0.18 -
H.0(+) — 0.37 0.48 0.65 —
H0(—) — 0.13 0.17 0.20 —
Ig. loss 0.33 — — — 0.38
Zr0, 0.07 | Zro, 0.07 | Zr0, 0.07
s 009 s 007! s 0.11

Total 100.16 100.20 100.40 100.85 100.07

si 371 373 365 372 367

al 41 43.5 43 40.5 41.5

fm 16 22 15.5 17 14.5

e 9 16.5 19.5 14.5 9

alk 34 18 22 28 35

k 0.31 0.38 0.29 0.36 0.34

me 0.16 0.42 0.40 0.24 0.15

al-alk 7 25.5 21 12.5 6.5

¢/fm 0.56 0.75 1.26 0.85 0.62

ti — 1.60 1.09 1.55 —_

P — 1.11 0.55 0.40 —
(81) Biotite granite. Man’nari, Mitu, Okayama Pref. Anal., not

stated. Lit. Okurasy6 (1921) p. 231.

(82) Biotite granite. Siou, Kozima, Okayama Pref. A‘nal., N.
Yosuioka. Lit. S. SaiMizu (1911) pp. 32-33. ‘

(83) Biotite granite.
N. YosaI0KA. Lit. S. SHIMIZU (1911) pp. 32-33.

(84) Hornblende mica granite,
Anal., N. Yosuioga. Lit. S. SEiMIZu (1911) pp. 32-33.

(85) Biotite granite.
stated. Lit. Okurasy6 (1921) p. 233.

Kitagi Island, Oda, Okayama Pref. Anal.,

Man’nari, Mitu, Okayama Pref.

Man’nari, Mitu, Okayama Pref. Anal., not
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(86)* (87)* (88) (89)* (90)*
Si0; 72.20 71.67 55.16 | 74.60 74.11
TiO, — — — 0.21 —
. AlOs 13.29 14.65. 25.02 13.87 13.45
Fes05 2.71 2.56 10.14 0157  1.99
FeO — —~— — 1.65 —
MnO 0.05 0.10 — 0.72 0.10
MgO 0.38 0.48 2.52 0.34 0.34
CaO 1.58 1.76 5.25 2.25 1.42
Na,0 5.61 3.03 0.68 3.14 | - 4.46
KO 3.91 5.52 tr. 2.51 3.97
PzOs( ) — — — 0.41 —
HO0(+ —_ — 0.73 —
H0(—) ~ o poem g
Ig. loss 0.42 0.31 — — 0.34
CO, tr. Zr0, 0.06
S tr. S 0.06
Total 100.15 100.08 99.02 100.72 100.18
si 357 364 169 419 403
al 39 43.5 45,5 46 43.5
fm 13 14 35 14 11
c 8.5 9.5 17.5 13.5 8
alk 39.5 33 2 26.5 - 37.5
k 0.32 0.55 0 ‘ 0.35 0.37
mg 0.20 0.27 0.33 0.20 0.24
al-alk —0.5 10.5 43.5 19.5 6
c/fm 0.65 0.68 0.50 0.96 0.78
ti — — — 0.88 —
D — - —~ 0.98 —

(86) Biotite granite. N1s1kataoka, Oku, Okoyama Pref. Anal.,
not stated. Lit. Okurasyd (1921) p. 231.

(87) Biotite granite. Mugusima, Simotuwi, Okayama Pref. Anal.,
. not stated. Lit. Okurasy6 (1921) p. 233.

(88) Diorite. Yanahara Mine. Okayama Pref. Anal., K. MURA-
'KAMI.  Lit. M. KunHaRra (1920) p. 170.

THE SANUKI DISTRICT

(89) Biotite granite. Hukuda, Syddo Island, Kagawa Pref. Anal.,
Imp. Geol. Surv. Lit. S. SHIMIZU (1911) pp. 32-33.

(90) Biotite granite. Kitaura, Syddo Island, KagawaPref Anal.,
not stated. Lit. Okurasy® (1921) p. 233.
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On* (92)* (93)* (94)* (95)*
%182 73.60 72.18 72.00 71.67 71.17
11U - — — -—_ -
Al Qs 14.25 14.75 15.30 14.59 15.78
FesOs 2.77 2.99 2.29 3.21 2.71
FeO — — — — —
MnO — 0.40 0.53 0.08 0.08
MgO 0.20 0.53 0.39 0.50 0.57
Cal 2.00 1.66 1.51 2.21 2.64
NaxO 4.29 3.92 4.18 4.39 3.85
K:0 2.98 3.26 3.42 3.07 2.72
H0(+) P - - - —~
20(+ — - — —
woly | 029 _ ” ” ”
Ig. loss — 0.36 0.40 0.43 0.52
Total 100.38 100.05 100.02 100.15 100.04
si 386 365 365 351 346
al 44 44 46 42 45
fm 12.5 17 14.5 15.5 14.5
¢ 11.6 9 8 11.5 14
alk 32 30 31.5 31 26.5
k 0.32 0.36 0.35 0.32 0.32
mg 0.13 0.23 0.21 0.23 0.29
al-alk 12 14 14.5 11 18.5
e/fm 0.92 0.53 0.55 0.74 0.97
ti — — - - —
D _ - — _ —
(91) Granite. Yosima, Nakatado, Kagawa Pref. Anal., not

(92)
(93)
(94)

(95)

stated. Lit. Okurasyd (1921) p. 231.

Hornblende biotite granite. Hirosima, Nakatado, Kagawa
Pref. Anal., not stated. Lit. Okurasy6 (1921) p. 233.

Biotite granite, Yosima, Nakatado, Kagawa Pref. Anal.,

not stated. Lit. Okurasyd (1921) p. 233.

Biotite granite. Tonosyo Town, Syodo Island, Kagawa Pref.

- Anal., not stated. Lit. Okurasyd (1921) p. 233.

Biotite granite. Adi, Kida, Kégawa Pref. Anal., not stated.
Lit. Okurasyd (1921) p. 233.
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(96)* (97)* (98)* (99)* (100)*
Si0, 70.70 70.13 75.24 74.23 74.12
TiOs 0.57 -— 0.20 — —
AlO3 15.96 15.51 14.25 13.73 13.17
Fey04 0.17 3.28 0.78 0.71 3.76
FeO 2.37 — 1.50 — _—
MnO 0.62 0.37 0.36 0.21 0.20
MgO 1.12 0.47 0.29 0.29 0.34
Ca0 2.98 1.49 1.45 0.71 1.64
Na0 2.31 4.20 2.10 4.80 1.97
K0 , 2.02 3.90 2.32 5.32 4,70
Py0s 0.31 — 0.05 — —
H0(+) 0.92 — 0.34 — —
H:0(—) 0.13 — 0.26 — —
Ig. loss — 0.76 — 0.36 0.44
Zr0o, 0.09 Zr0, 0.07
S 0.07 s 0.12
Total 100.34 | 100.11 99.33 | 100.36 100.34
si 346 336 467 410 412
al 46 44 52 44.5 43.5
fm 21 16.5 16 6.5 19.5
c 16 8 10 4.5 9.5
alk 17 31.5 29 44.5 27.5
k 0.36 0.38 0.42 0.43 0.61
mg 0.39 0.21 0.16 0.37 0.14
al-alk 29 12.5 30 0 16
¢/fm 0.76 0.48 0.63 0.69 0.49
ti 2.09 — 0.94 —_ —
p 0.65 — 0.11 — —

(96) Hornblende granite. Adi, Kida, Kagawa Pref. Anal., Imp.
Geol. Surv. Lit. S. SHIMIZU (1911) pp. 32-38.

(97) Biotite granite. Adi, Kida, Kagawa Pref. Anal., not stated.
Lit. Okurasyd (1921) p. 233.

THE HIROSIMA DISTRICT

(98) Biotite granite. Kurahasi Island, Aki, Hirosima Pref. Anal.,
N. Yosmioka. Lit. S. SHMIZU (1911) pp. 32-33.

(99) Biotite granite. Momosima, Numakuma, Hirosima Pref.
Anal., not stated. Lit. Okurasyé (1921) p. 238.

(100) Granite. Otate, Kurahasi Island, Aki, Hirosima Pref. Anal.,
not stated. Lit. I. Ovama (1926) p. 395.
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(1ony* (102)* (103)* (104)* (105)
Si0g 71.43 70.95 68.18 65.04 64.78
TiO, — - 0.48 0.27 0.44
Alz0s 16.74 14.84 15.26 16.45 14.72
Fe0; 0.26 3.21 1.28 1.59 1.04
FeO — — 2.94 2.16 3.23
MnO — 0.27 0.70 0.31 0.34
MgO 0.55 0.37 1.09 1.66 1.71
CaO 2.07 1.74 3.95 3.48 3.29
Nao0 4.32 3.12 2.47 3.47 2.40
K20 3.86 4.26 2.05 2.70 2.65
%%( ) — - 0.20 - 0.16
20(+ - — -
HAO() ~ — |} 154 ~ |} 518
Ig. loss 0.80 0.36 — 3.06 -
Total 100.03 99.12 100.14 100.19 99.94
si 360 363 302 268 286
al 50 44.5 40 40 38.5
fm 5 . 16.5 25 23.5 28
c 11 9.5 18.5 15.5 15.5
alk 34 29.5 16.5 21 18
k 0.37 0.47 0.356 0.34 0.42
mg 0.82 0.17 0.29 0.43 0.40
al-alk 16 ' 15 23.5 19 20.5
¢/fm 2.20 0.58 0.74 0.66 0.55
ti — — 1.60 0.84 1.47
D — — 0.37 — 0.29

(101) Biotite granite.

Higasi-ndomi Island, Saeki, Hirosima Pref.
Anal., not stated. Lit. Okurasy6 (1921) p. 233.

(102) Biotite granite. Mukai Island, Mituki, Hirosima Pref. Anal.,

not stated. Lit. Okurasyd (1921) p. 233.

(103) Biotite granite.

Geol. Surv.

(104) Quartz diorite.

Geol. Surv.

Tamori, Hiba, Hirosima Pref. Anal., Imp.

Lit. T. OGura (1922) p. 19.

Tozyo Town, Hirosima Pref.

Lit. T. OGURA (1922) p. 22.

Anal., Imp.

(105) Quartz diorite. Niizaka, Kamiisi, Hirosima Pref. Anal.,
Lit. T. Ocura (1922) p. 15.

Imp. Geol. Surv.
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(106) | (107) | (108 | (109 | (110)*
Si0; 61.65 | 56.73 | 50.23 | 7150 | 7110
Ti0, 0.59 0.64 0.83 - —
Al,O, 16.95 | 1814 | 22.33 | 1533 | 15.38
Fe;0s 1.99 0.64 1.20 3.17 3.45
FeO 3.95 6.67 7.96 ~ -
MnO 0.42 0.80 0.48 0.18 0.39
MgO 1.91 2.70 2.33 0.64 0.55
Ca0 5.38 6.57 9.67 2.67 2.89
Na,0 2.65 2.68 1.20 3.26 3.93
K:0 2.07 1.91 1.08 2.44 1.53
BiO: 0.19 0.24 tr. - =
H,O(+ —~ —
o) |/ 285 || 246 |} 256 ~ .
Ig. loss — — — 0.64 0.69
Total 100.80 | 100.18 | 99.97 | 99.83 | 99.91
si 222 175 135 353 342
al 36 33 35.5 44.5 435
fm 29 33.5 21 17.5 18.5
¢ 21 22 28 14.5 15
alk 14 11.5 5.5 23.5 23
k 0.34 0.32 0.36 0.33 0.20
me 0.35 0.37 0.30 0.27 0.22
al-alk 22 21.5 30 21 20.5
¢/tm 0.72 0.66 0.90 0.8 | 0.1
ti 1.61 1.49 1.69 ~ —
p 0.28 0.32 — — ~

(106) Hornblende quartz diorite. Moriwaki, Tamori, Hiba, Hirosima
Pref. Anal., Imp. Geol. Surv. Lit. T. OGURA (1922) p. 19.

(107) Biotite hornblende quartz diorite. Sitihuku Mine, Hirosima
Pref. Anal., Imp. Geol. Surv. Lit. T. OGURA (1922) p. 20.

(108) Pyroxene quartz diorite. Sikahuka Pass, Hirosima Pref.
Anal., Imp. Geol. Surv. Lit. T. Ocura (1922) p. 21.

" THE IYO DISTRICT

(109) Hornblende biotite granite. Yosyokuni, Osima, Ehime Pref.
Anal., not stated. Lit. Okurasyd (1921) p. 233.

(110) Hornblende biotite granite. Miyanokubo, Osima, Ehime Pref.
Anal., not stated. Lit. Okurasy6 (1921) p. 233.
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(111)* (112) (113)* (114) (115)*
Si0, 68.44 53.42 66.35 75.96 75.64
TiO, 0.05 1.92 0.96 0.80 0.05
AlOs 17.68 17.68 14.54 12.02 12.87
FeqOs 1.04 1.34 0.39 tr. 0.86
FeO 1.00 6.55 5.61 1.48 0.11
MnO 0.07 0.17 0.03 tr. 0.08
MgO 0.40 2.99 1.60 0.24 0.84
Cal 0.97 5.93 2.03 1.35 1.29
Na,0 8.53 4.77 2.36 3.56 3.70
K,0 1.94 1.94 3.27 3.98 4.22
P:0s tr. 0.93 0.17 0.03 tr.
H,0(+) — 1.72 — 0.20 —
Hz0(—) — 0.68 — 0.20 —
Ig. loss — o 2.60 — 0.37
Total 100.12 100.04 99.91 99.82 100.03
si 293 158 294 470 438
al 44.5 31 38 44 44
fm 10 32.5 33 10 12
c 4.5 19 9.5 9 8
alk 41 17.5 19.5 37 36
k 0.13 0.21 0.48 0.42 0.43
mg 0.26 0.40 0.33 0.22 0.62
al-alk 3.5 13.5 18.5 7 8
c/fm 0.45 0.58 0.29 0.90 0.67
Tt 0.16 4.28 3.21 3.78 0.35
p — 1.16 0.32 0.07 —

(111) Aegirine-augite monzonite. IwakiIsland, Ehime Pref. Anal.,
A. KAN'NARI. Lit. J. SuzukI and T. NEmoTO (1932) p. 10.

THE SAN’IN DISTRICT
(112) Diorite aplite. Sasako, Simane Pref. Anal., K. YAMAGUCHI.
Lit. XK. YAMAGUCHI (1929) p. 223.

THE OKI DISTRICT
(118) Schistose granitic rock. Near Huse, Ddgo, OkiIsland. Anal.,
K. Yorovama. Lit. S. K6zu (1913) p. 35.

THE YAMAGUTI DISTRICT
(114) Granite aplite. The north of Mitaziri, Yamaguti Pref. Anal.,
W. H. HERDSMAN. Lit. T. OGURA (1928) p. 143.
(115) Biotite granite. Yonokida near Ohuku Mine, Yamaguti Pref.
Anal., A. KAN’NARL. Lit. J. SuzUxi (1932) p. 84.
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(116)* 1in* (118)* (119)* (120)*
r%182 74.19 73.38 73.19 73.14 73.02
10, — — — — —
ALO; 13.82 14.01 13.81 14.01 12.69
Fex0s4 4.29 2.69 2.98 2.85 4.56
FeO — — — — —
MnO 0.82 0.15 0.13 0.16 0.14
MgO 0.38 0.38 0.61 0.47 0.39
Ca0 2.45 1.71 1.83 1.76 2.19
NaxO 1.38 3.13 3.55 3.13 3.53
K50 2.29 2.07 3.48 2.39 2.58
P05 — — — — —
H.0(+) — — — — —
H.0(—) - — — — —
Ig. loss 0.82 0.34 0.49 0.39 0.08
Total 100.44 97.86 100.07 98.30 99.18
si 410 426 384 418 383
al 45 48 42.5 46.5 39
fm 25 15.5 17 17 22
¢ 14.5 11 10.5 10.5 12.5
alk 15.5 25.5 30 26 26.5
k 0.52 0.80 0.39 0.83 0.32
mg - 0.12 0.20 0.28 0.24 0.14
al~alk 29.5 22.5 12.5 20.56 12.5
e/fm - 0.58 0.71 0.62 0.62 0.57
ti — — _ — —
P — _ — _ —

(116) Biotite granite. Otu Island, Yamaguti Pref. Anal., Imp.
Geol. Surv. Lit. T. Suzukt (1907) p. 64.

. (117) Biotite granite. Otu Island, Yamaguti Pref. Anal., not
stated. Lit. Okurasyd (1921) p. 233.

(118) Biotite granite. Kurokami Island, Tuno, Yamaguti Pref.
Anal., not stated. Lit. Okurasyd (1921) p. 233.

(119) Granite. Kurokami Island, Tuno, Yamaguti Pref. Anal.,
not stated. Lit. I. Ovama (1926) p. 392.

(120) Granite. Kaeru Island, Tuno, Yamaguti Pref. Anal., not
stated. Lit. I. Ovama (1926) p. 395.
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(121)* (122y* (128)* (124) (125)*
Si0; 72.86 72.65 72.57 71.83 70.75
TiO, — 0.40 0.21 — 0.92
AlO4 14.22 14.20 14.72 14.20 13.92
Fe:0O4 2.88 0.73 0.32 3.98 tr.
FeO — 2.38 1.12 — 2.62
MnO 0.21 0.48 - 0.39 tr.
MgO 0.43 0.30 1.28 0.88 0.94
Ca0 1.74 2.22- 4.65 1.55 3.25
Na0 3.25 2.63 2.42 1.05 3.59
K0 1.64 2.69 1.76 2.24 3.41
P.0s — 0.15 0.75 0.15 0.07
H.O(+) — 0.75 — — 0.30
H,0(—) — 0.15 — — 0.20
Ig. loss 0.34 —_ 0.55 3.40 —
Zr0, 0.05 CO0, nil
S 0.08 S tr.
Total 97.57 99.86 100.35 99.67 99.97
si 418 394 357 416 337
al 48 45,5 43 L 48.5 39
fm 17.5 18.5 15.5 27.5 17.5
c 10.5 13 24.5 9.5 16.5
alk 24 23 17 14.5 27
k 0.25 0.41 0.33 0.59 0.38
mg 0.22 0.13 0.62 0.28 0.38
al-alk 24 22.5 26 34 12
¢/fm 0.60 0.70 1.58 0.35 0.94
ti — 1.63 0.77 — 3.30
D — 0.36 1.57 0.8%8 0.14

(121) Biotite granite. Otu Island, Tuno, Yamaguti Pref. Anal.,
not stated. Lit. Okurasy6 (1921) p. 233.

(122) Hornblende biotite granite. Kaeru Island, Tuho, ‘Yamaguyti
Pref. Anal., N. YosHIOKA. Lit. S. SHIMIZU (1911) pp. 32-38.

(123) Biotite granite. Hutamatase, Asa, Yamaguti Pref. Anal.,
Imp. Geol. Surv. Lit. T. OGURA (1922) p. 28.

(124) Granite porphyry. The northwest of Yamaguti Town, Yama-
guti Pref. Anal., Imp. Geol. Surv. Lit. T. Suzuki (1907) p.
67.

(125) Biotite granite. Mt. Tatara near Mitaziri, Yamaguti Pref.
Anal,, W. H. HERDSMAN. Lit. T. OGuRa (1928) p. 143.
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(126) (127) (128) (129) (130)*

SiO, 64.40 64.05 57.50 68.20 75.24

TiO, 1.00 0.38 — — 0.36

AlLO3 18.44 20.42 16.98 15.66 12.71

Fes0s 0.03 1.92 9.95 4.70 0.70

FeO 4.00 2.96 — — 1.19

MnO 0.18 1.81 0.68 — 0.03

MgO 1.64 0.75 4.03 1.10 0.40

Ca0 4.75 3.67 7.56 5.00 1.33

Na.0 3.10 1.40 1.03 } 3.30 2.19

K20 2.60 2.22 1.32 ) 4.63

P,0s 0.09 0.41 0.21 — 0.07

- HO(+) — — — — 0.51
H,0(—) — — — — 0.20
Ig. loss 0.65 0.21 1.38 0.62 —

S 0.44
Cu tr.

Total 100.88 100.20 100.64 99.56(7) 99.56
si 241 252 168 — 467
al 41 47.5 29.5 — 46.5
fm 22.5 26 41.5 — 13
c 19 15.5 23.5 — 9
alk 17.5 11 5.5 — 31.6
k 0.36 0.51 0.45 — 0.58
mg 0.41 0.17 0.43 — 0.29
al-alk 23.5 36.5 24 — 15
¢/fm 0.84 0.60 0.57 — 0.69
ti 2.82 1.11 — — 1.69 -
D 0.14 0.69 0.26 — 0.19

(126) Tonalite.
KAN’NARI.
(127) Granodiorite.

Surv.

(128) Pyroxene diorite.
Anal., Imp. Geol. Surv.

Ohuku Mine, Miné, Yamaguti
Lit. J. Svzuxki (1932) p. 83.
Ono, Asa, Yamaguti Pref.

Lit. T. OGURA (1922) p. 29.
Sakura-yama, near Isa, Yamaguti Pref.

MIDDLE KYUSYU
(129) Granite porphyry. Makimine, Miyazaki Pref.
Lit. Tsupa (1925) p. 224.

SOUTHERN KYUSYO
(130) Two mica granite. Tarumi, Kimotuki, Kagosima Pref. Anal.,

Mine.

K. YAMAGUCHI.

Pref. Anal., A.

Anal., Irhp. Geol.

Lit. T. Suzuki (1907) p. 71.

Anal., Tkuno

Lit. K. YaAmAaGcucHI (1929) p. 109.
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(131)* (132)* (133)* (134) (1385)*
Si0. 67.92 65.94 79.74 72.55 72.35
TiO, 0.58 0.62 0.54 — 0.42
ALO; 15.567 15.88 14.70 . 14,13 12.93
FesO; 1.22 2.39 } 0.46 0.65 1.12
FeO 2.49 2.93 : 1.79 1.79
MnO 0.06 0.06 — — —
MgO 1.73 1.89 0.14 — 0.73
CaO 3.97 4.73 1.49 3.53 3.561
K0 3.84 3.07 ) 2.71 2.56
PoOs 0.12 0.13 — tr. -
H.0(+) 0.40 0.23 — 0.37 } 1.94
H.0(—) 0.18 0.07 — — )
Ig. loss — — 3.31 —_ —
Total 99.73 100.77 100.52 100.20 100.64
si 292 250 — 359 367
al 39.5 36.5 — 41 39
fm 24.5 27.5 — 10 175
c 18.5 19 — 19 19
alk 17.5 18 — 30 24.5
k 0.60 0.42 — 0.29 0.34
mg 0.46 0.39 — 0 0.32
al-alk 22 17.5 — 11 14.56
¢/fm 0.76 0.69 - 1.90 1.09
ti 1.87 1.76 — — 1.59 .
P 0.21 0.21 - — —

(131) Biotite granite. Xenolith in volecanic ejecta. Sakihanadaira,
Tarumi, Kimotuki, Kagosima Pref. Anal.,, K. YAMAGUCHI.
Lit. XK. YamacucHI (1929) p. 113.

(132) ‘ Biotite granite. Block in pumice bed, Sakihanadaira, Tarumi,
Kimotuki, XKagosima Pref. Anal., K. YamagucH1. Lit. K.
YAMAGUCHI (1929) p. 106.

THE GOTO ISLANDS
(133) Dioritic granite. Utd-san, Hukae Island. Anal., K. Yoko-
vama. Lit. S. K0zu (1912) p. 46. :
(134) Adamellite porphyry. Okuura, Hukae Island. Anal., K.
Yorovyama. Lit. 8. K6zu (1917) p. 240.
(135) Dioritic granite. Okuura, Hukae Island. Anal., K. YO0KO-
vAMA. Lit. S. Kozu (1912) p. 32.
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