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                     INTRQDUCTION

    Granitic rocks are the rnost widely distributed plutonics ih
Japan, and oceupy about one-eighth of the total area of the principal

islands, ineluding Honsy6, Hokkaid6, Kytisyti 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
shovsTing their distributions (IFig. 1).

    The commonest type of the rocks is biotite-granite; there can,
however, be seen many modifications of it, such as museovite-biotite-

granite, hornblende-biotite-granite, hornblende-granite, etc. In some

parts they associate with pyroxene--granite, though the association
is of comparatively rare oecurrence. It is not seldom that the granitie

masses show a gradual transition mostly to diorite or to a more basic

type, and one can in various places observe the hybrid rQeks in the

eontaminated zone along the outer' shell of the batholithic ni.ass.

    The texture of the granitic roeks varies from medium to coarse-ny

grained, being often porphyritic, microgranitic or gneissose in the

special bodies oT in the marginal facies of igneous masses.

Journ. Fae. Sci., Hokkaid6 Imp. Univ., Sapporo, Ser. IV, Vol. III, No.' 1, 1935.



2 J. Suzuici anel T. IVe7noto.

    With regard to the age of their intrusions it is generally be-
lieved(i) that most of the granitic rocks of Japan are decidedly post-d

Jurassic but pre--Tertiary in age, some of them, however, may be
of Late Palaeozoic or Early Mes.ozoic or even post-Miocene.

              THE CHEMICAL COMPOSITXON

    The chemieal analyses of the granitic rocks of Japan shown in
the annexed list have been colleeted from many pub}ished sourees,(2)
though most of the analyses for' Hokkaid6 and some of the other
regions were specially made for this investigation.

    In the Iist, 135 analyses were classified j.nto 25 groups, each

group representing a definite geographical area which is arranged

in zones running from north to south. At any locality the ana}Yses

are arranged in the order of decreasing abundanee in siliea. The
geographical divisions now in consideration and the numbers of
analyses of granitic rocks from these areas are shown imtnedi.ately

below.
                                                  Number of
                                                   analysis
 1.

 2.

 3.

 4.

 5.

 6.

 7.

 8.

 9.

10.

11.

12.

13.

14.

Karahuto (Japanese Sagha}in)
IE[okkai.d6 and Tisima ........

The Kitakami District .......
The Akita Distriet ...........

The Abukuma District .......,
The Uetu District ...........
The IE[itati District .......,..

The Tul<uba Dj.strict .........

The Zy6etu District ..........

The Awa District ............
The Tanzawa District ........
The K6hu District ...........
The Suwa Distriet .v.,......
The Hida District ...........
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   (1) [I].KAT6: ThePeriodsofIgneousActivityinJapan,withSpeeialReference
to Metallogeny. Proe. 2nd Pan-Paeif. Sci. Congr. Vo!. I, 1923, p. 8IO, and F. HoMMA :

Problems Coneerning 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. SuTv. ; Journals of the Geologieal Society of Tokyo ; Jour. Jap. Ass. Petr.
Min. and Econ. Geol. ; " Building Stones of Japan ", 1921, published from 6kurasy6

(The Finance Department), etc.
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           Fig. 1. Distribution of the granitic rocks of Japan.
   1. Karahvto(JapaneseSaghalin); 2. Hokkaid6andTisima; 3. TheKitakami
District ; 4. The Al<ita District ; 5. The Abukuma District ; 6. The Uetu District ;
7. The HitatiPistrict; 8. TheTukubaDistriet; 9. TheZy6etuDisirictDistriet;
k/f,:,41.'t."l,z`:;,/.eiiZtfi',igC･Iy;£.tlg,X,/,iht.ea3it9,l.2Zta////#'z£,1[i,/l{ike,/,;ls.ikkE.pT,ghj.k"{,it2¥.i..etk,,,':,l`i{?lit,/i,e?'tT.ilAell

Hiroslma Djstrict; 23. ThelyoDistriet; 24, TheSan'inDistriet; 25. The Oki
D]stmet ; 26. The Yamaguti District ; 27. Northern KyQsya; 28. Middle Kytisy'a ;
2R9y.alS,yO.Stlh,fiE".dlgYfiSYfi; 30･ TheGot6Islands; 31. TheSatunanlslands; 32. [I]he
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    15. The Kiso District ......
    16. The Hiei District .......

    17, The Yamato District ....

    18. The Rokk6-Awazi District
    19. The Tango District .....

    20. The Okayama Distriet ..
    21. The Sanuki District ....
    22. The }Iirosima Distriet ..

    23. The Iyo Dj,strict .......

    24. The San'in District ....

    25. The Old District .......

    26･ The Yamaguti District .
    27. Northern Kyasyti .......

    28. Middle Kyttsya .......
    29. Southern Kytisyti .......
    30. The Got6 Islands ......

    31. The Satunan Islands ....
    32. The Ryfikya Islands ...

              Total ............

    Owing to petrological and
areas might be separated in

treatment is highly desirable.

not sufficient, it is better to follow

    Many localities of granitic
along the coast of the Sea o

San'in and North Kyasya, and
and Ryakyfi, Formosa, and Urup '
these regions have been

knowledge of the ehemical

    The areal average o
Iocalities are shown in Table I

r Ne7n,oto.
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                           comagmatic some
                       to smaller subdivisions, and more detailed

                          But, as the analyses of each area are
                              a praeticable division at present.

                            rocks are widespread in the areas
                                       A                       f Japan, including Ou province, Hokuriku,

                            partly in islands of South KyQsyfi
                             m Kurile islands. The rocks from
                     so little analysed, however, 'that our present

                       eharacter of them is largely conjectural.

                    f the typical granitic rocks of representative

                           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 regaTded 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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              TABLE I.

Areal average of the granitic rocks of the

   representative loealities in Japan.

Si02

Ti02

A120,

Fe203

FeO
'MnO

MgO
CaO
Na20
K20
P20s

H20(±)

Total

 si
 al

 fm
  c
 alk

 k
mg
al--alk

c!fm

 tl

  p

I

70r74

O.38

14.06

 O.78

2.70

 O.07

O.96

2.29

3.45

3.64

O.23

 O.70

100.00

      I.
     II.
    IIL
     IV.
     v.
     VI,
    VII.
   VIII.
     IX.

340

 40

 20.5

 12

27.5

 O.41

 O.33

12.5

 O.59

 1.36

 O.46

II

70.16

15.66

 3.71

 O.11

 O.79

 2.43

 3.13

 3.66

 O.35

100.00

329

 43.5

 19

 12

25.5

 O.43

 O.29

 18

 O.63

III

71.75

 O.30

14.06

 O.65

3.35

 1.48

1.77

3.s4

 1.80

 1.30

100.00

352

41

27

 9e5
22.5

 O.25

 O.40

18.5

 O.35

 1.09

IV

71.93

 O.32

14.51

 O.26

2.28

O.15

O.45

2.16

3.51

 3.58

O.22

 O.63

100.00

368

 44

 l5

12

29

 O.40

 O.23

15

 O.80

 1.23

 O.46

v

72.51

14.ll

 2.79

 O.24

 O.37

2.02

3.20

4.38

 O.38

100.00

376

 43

14.5

11.5

31

 O.47

 O.19

l2

 O.79

VI

72.95

 O.32

13.81

O.64

1.75

O.25

O.55

1.97

3.65

3.22

O.33

O.56

100.00

387

43

 16

ll.5

29.5

 O.37

 O.28

13.5

 O.72

 1.28

 O.73

VII

74.60

 O,25

l3.69

 O.22

 1.40

O.15

O.47

2.07

3,45

2.98

O.22

 O.50

100.00

419

 45,5

 12

 12.5

30

 O,36

 O.33

15.5

 1.04

 1.05

 O.51

VIII

72.67

O.20

14.76

1.06

1.51

O.28

O.46

2.09

3.13

3.20

O.05

O.59

100.00

l

383

45.5

15.5

 12

27

 O.40

 O.22

l8,5

 0.77

 O.79

 O.10

IX

74.09

 O.41

13.51

O.73

2.41

O.30

O.43

2.02

2.98

2.48

O.15

O.49

100.00

410

44

19.5

 12

24.5

 O.35

 O.19
19.5

 O.62

 l.70

 O.37

Granite (Hokkaid6), average of 6 analyses.

Granite (The Abukuma District), average of 4 analyses.

Granite (The Hitati District), average of 5 analyses.

Granite (The Tukuba District), average of I3 analyses.

Granite (The Kiso Distriet), average of 4 ana]yses.

Granite (The Okayama-Kagawa District)., average of 18 analyses.

Granite (Kitagi Island), average of 7 analyses.

Gr.anite (The Hirosima-Ehime District) average of 6 analyses,

Granite (The Yamaguti District), average of 7 analyses.
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    As is shown in the Table I 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 charaeterized by a rather high content of silica,
Si02=72.67-74.60%, but the averages for districts in Northeast
Japan and Hokkaid6, including I-V, are deeidedly Iow in silica,
SiO,=70.16-72.51%.

 !50

40

30

20

70

u1.-----.--L

.--..--...---

if
m----..------p

-L----

V
"
t
.
-
'

zarva

.s

ut

-t----rJ------------7

va

....-...
at

'

tt N s
atk

---t Ns
-
'
-
-

x -hs.-s..lih -
-
-N x h

s -de
----p.-
.c

t---+- L-L--
s.--- ---.-..F'-

..-
'h----n -TO- ' Tdi-m" KfM

     330 340 350 360 370 380 390 400 4fO 420                          -----p-i)p Si
   Fig. 2. Variation diagram of the areal averaged granitic roeks of 9 districts.

    It is noticeable that some aikaline 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. ToMITAi) and Y. MITsucm2) respeetively. CIIhe analyses ,of 'the
rocks show that they are quite distinet from most of the surrounding
normal granite, on aceount of their high content of alkalies, especial-
Iy 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 determinedl 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, c and
alk to si.

   (1) T. ToMITA : An Alkali Rock from t･he Southern Bank of Lake Kizald, Prov.
Shinano (Nagano Pref.). Jour. Geol. Soe. T6ky6, Vol. XXXV (1927) pp. 256-259.
   (2) T. MiTsucHi: Explanatory Text to the Onomiti-Sheet, Imp. Geol. Surv･
Japan, 1930, pp. 18-20.
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                       TABLE II.

Chemical composition of the alkaline granite and allied rocks.

Si02

Ti02

Al20,

Fe203

FeO

MnO
MgO
cao
Na20
K,O
P20s

H20(+)
H20(-)
Ig. Ioss

Total

 si

 al

 fm
  c
 alk

 k
 mg
al-alk

e/fm

 ti

 p

I

76.34

O.10

10.43

 O.60

 1.40

 O.02

 O.05

 1.03

 3.87

 4.84

 O.04

 O.67

 O.20

99.59

･485

 39
 10.5

  7
 43.5

  O.45

  O.64

 -4.5

  O.67

  O.46

  O.11

II

68.44

 O.05

17.68

 1.04

 1.00

O.07

 O.40

 O.97

 8.53

 1.94

 tr.

100.12

293

 44.5

 le

 4.5
 41

 O.13

 O,26

 3.5

 O.45

 O.16

III

74.23

13.73

 O.71

 O.21

 O.29

 O.71

 4.80

 5.32

O.36

100.36

410

 44.5

 6.5

 4.5

 44.5

 O.43

 O.37

 o
 e.69

IV

74.16

12.86

 1.70

 O.03

 O.16

 O.80

 5.90

 4.21

O.28

100.IO

403

41.5

 8
 4.5

 46

 O.32

 O.16

-4.5

 O.56

v

72.20

13.29

 2.71

 O.05

 O.38

 1,58

 5.61

 3.9Z

O.42

100.15

357

 39

 13

 8.5
 39.5

 O.32

 O.20

 -O.5

 O.65

VI

70.60

12.65

3.12

 O.54

O.09

2.11

5.29

5.48

O.12

100.00

331

35

 14

10.5

40.5

 O.40

 O.04

-5.5

 O.75

 I.
II.

IIL
IV.
v.
VI.

Soda granite porphyry.(]) SW Bank of Kizaki Lalce, Nagano Prefeeture.
Aegirite-augite quartz monzonite.{2) Iwakisima, Ehime Yrefecture.
Biotitegranite.(3) Momosima,HirosimaPrefecture.
Biotitegranite.<'i) Inusima,OkayamaPrefecture.
Biotite granite.(5) Magi, Nisikataoka, Okayama Prefecture.
Granite.(6) Isino, Nisikamo, Aiti Prefecture.

 i (1) T. ToMITA: Op. cit. p. 258.
. (2) J.SuzuKI and [I].NEMoTo: On the Chemieal Composition of the Granite
from Japan (in Japanese). Jour. Jap. Ass. Min. Petr. and Econ. Geol., Vol. VIII
(1932) p. 60.
   (3) 6KuRAsy6 : Building Stones from Japan (in Japanese), 1921, p. 233.
   (4) and (5) Ibid., p. 231.
   <6) I. OyAMA : On the Selection of Granitie Roeks for Building of the House of
the Imperial Diet (in Japanese). Jour. Geogr., Vol. XXXVIII (1926) p. 395.
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 variation diagrams of al, fm, c and alk are brought to-
Fig. 4.

                METHODS OF AVERAGING

    It wil} be convinient to note the methods of averaging adopted

before the average eomputed is given.

    As is described by F. W. CLARKE and H. S. WAsHINGToN,(i) there

are three methods o£ averaging eaeh.constituent. In the first method,
the sum of the percentages of any gj.ven constituent is divided by
the whole number' of analyses, it being assumed that a constituent
is not present if it is not reported. This assurnption, however, is not

justified, and the method will give results too low for the minor con-

sti.tuents 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) gi.W.CLARI<E 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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    0f the above three methods, it would appear that 'the second
method, that of dividing the sum of the percen{Lages 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

aveicages.

    The method of averaging which is adopted by the authors is in
principle similar to the seeond method above, and the average value

of eaeh constituent is calculated in the following manner.

    1. The mean values of the major constituents, such as Si02,
MgO, CaO, Na20 and K20, x4Thieh 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, Ti02, MnO and P20s
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 Fe203
should be calculated by the following method,

    In the analyses in which the iron oxides have been separately
determined, FeO is recalculated to Fe203 by multiplying its per-
centage weight by 1,11136. Then the recalculated value of FeL,03 is

added to that of Fe203 which has been given in the analysis, the value

of total FeL,03 'thus being obtained. After all the iron oxides are

thus converted into Fe203, the average value of total Fe203 is
calculated. Then the mean value of FeO which has been obtained
in 2 is recalculated to Fe203. If the difference of the average value

of total Fe203 and the recalculated one of Fe203 whieh is obtained

from the mean value of FeO are determined, it denotes the average
value of Fe203.

    4. The average value of Al203 is obtained by the following
method.

    In many analyses the minor constituents, such as Ti02, MnO and
PL)Os 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 Al203

as they are, In many analyses, in which some or all of these minor
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constituerits were not determined, the total of some or all of mean

values of Ti02, MnCig and PL,Os which have been obtained in 2 is
deducted from the given value of AI203, the true value of A1203 being

thus deter･mined. The average value of Al2Q3' 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 determined,

    5. The average value of HL,O(-) is obtained by dividing the
sum of the amounts of the constituent by the number of its determina-

tions and that of HL,O(+) is calculated, by the above method, from
the values of H20(+) and ignition loss in some analyses.

    6. The less common minor constituents, such as Zr02, S03,
CuS, FeS and S are so rarely determined that they are all omitted
from the above ealculation, though in sorne 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 holoerystalline equigranular structure and by
containing more than 65 per cent of silica. The analyses of granite

porphyry, granite aplite and granitic gneiss are not ineluded in the

          20

Fig. 5.
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Curve of frequeney based on siliea 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 eurve 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 caleulated 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 Europe,
America, etc., as computed by R. A. DALy(i) from 236 analyses.

                         TABLE IIIe

     Average and Niggli values', and norm for graBitic roeks.

Wt. % Niggli Value Norm

I II I II I- II

sio," 72.25 69.92 si 373 332 Q 33.60 29.46

TiOo O.35 O.39 al 42.5 41.5 Or 18.90 23.91
-

A12e, 14.04 l4,78 fm 18 20 Ab 2882 27.77

Fe203 O.38 1.62 e 12 11 An 8.90 8.90

FeO 2.32 1.67 alk 27.5 27.5 C l.73 1.73

MnO O.19 O.13 k O.38 O.45 Hy 5.53 3.72

MgO O.67 O.97 rng O.30 O.34 Mt O.46 2,32

CaO 2.13 2.15 al-all< 15 14 I
l

O.61 O.76

Na20 3.43 3.28 clfm O.67 O.55 Ap O.62 O.62

KoON 3.17 4.07 t
i

1.37 L40

P20s O.22 O.24 p O.47 O.49

H20(+) O.64 1O.78
H20(-) O.21

Total 100.00 100.00'
Sym-
bol

IiX.(3)4.
2.3(4).

I/1.114.

2.3.

I.･

IL

Granite (Japan), average of 94 analyses (J. Suzuki and T. Nemoto).

Granite (Europe, Ameriea, etc.), average of 236 analyses (R. A. Daly).

(1) R. A. DALy : Igneous R6eks and Their Origin, 1914, pl 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 III, 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
notieeable 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

             50

                   aI                                        ff--. al
40

30

20

fo

x---

alk

fm

c

                 330 340 350 360 e･70 3eO
                             . si

           Fig. 8. Comparison diagram of both average granites,

                   Japan (I) and Europe, America, 6tc. (II).

    It would be expected that the proportion oi" 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 geneeal peculiarities of 'the chemieal and mineralo-t

gical composition of the Japanese rocl<s are seen not only in the
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Quartz-orthoclase-albite+anorthite diagram illutrating the

    of both averaged granites in normative minerals.

Ab+An

di'fference

granitic rocks

themselves(2),

 but in the volcanic

as has already been

 rocks(i) or

pointed out

 whole igneous roeks

by many petrologists.

   (1) J. P. IDDINGs: Igneous Roeks, Vol. II, (1913), p. 111.

       S. TsuBoi : Notes on Miharite. Jour. Geol, Soct T6ky6, Vol. XXV, 1918, p. 56.

       S. TsuBoi : Voleano 6shima, Idzu. Jour. Coll. Sci. Imp. Univ. T6ky6, Vol.

XLIII, 6(1920), p. 87.

          A      S.Kozu: Optical, Thermal and Chemieal Properties of Anorthite from
Miyake-jima (in Japanese). Chiky'a (The Globe), Vol. VII, 1927, p. 447.

      S. K6zu and M. WATANABE: Distribution of Voleanie Roeks in Japan, with

Subordinate Notes on the Korean Roeks. Proc. Third Pan-Paeific Sci. Congr. T6ky6

(1926), p. 775 and Jour. Jap. Ass. Min. Petr. and Econ. Geol. Vol. I (1929), p. 80.

      S. TsuBol and H. KuNo : On the So-called " Pyroxene-Andesite ", the Com-

monest Volcanie Roeks in Japan (In Japanese). Bull. Volc. Soc. Japan, Vol. I (1932),

p. 24.

      S. TsuBol : Some Remarks on the Petrology of the Common Volcanie Roeks

of Japan. Proc. Fifth Pacifie Sci. Congr. Canada, (1933) p. 2271.

   (2) F.W.CLARKE and H.S. WAsmNGToN: The Composition of the Earth's
Crust. Prof. Pap. 127, U. S. G. S, (1924), p. 64.
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LIs ir' OF CHEMICAL ANALYSES AND NIGGLI VALUES(i)

Si02
TiO,
Al,O,
Fe203
FeO
MnO
MgO
cao
Na20
K,O
P20s
H,O(+)
H,O(-)
Ig. Ioss

Total

si

al

fm
c
alk
k

mg
al-alk
clfm
t
i
p

(1)*

75.68
 O.06
12.94
 O.56
 O.86
 o.o7
 O.62
 1.05
 3.91
 4.16
 tr.

 0.28

100.19

436
 44
 12

 7
 37
 O.41
 O.43
 7
 O.58
 O.24

(2):'÷

74.85
 O.20
13.58
 O.38
 Oe97
 O.06
 O.42
 1.38
 3.62
 4.45
 O.15
 O.15
 O.15

leO.29

425
 45.5
 10
 8.5
 36
 O.45
 O.34
 9.5
 O.85
 O.86
 O.38

(3)*

72.00
 O,41
13.93
 Oe41
 1,92
 O.03
 O.76
 2.26
.3,28

 3.56
 O.31
 1.00
 O.21

100,08

375
 43
 16
 12.5
 28.5

 O.42
 O.37
 14.5
 O.78
 1.60
 O.69

(4)

70.45
 O.10
16.43
 O.37
 O.71
 o,e3
 1,53
 3.11
 4.43
 1.07
 O.58
 1,27
 O.27

100.35

333
 46
 15
 15.5
 23.5

 O.13
 O.72
 22.5

 1.03
 0.28
 1.14

(5)

69.22
 O.48
!3e38
 2.16
 2.08
 O.04
 1.21
 4.20
 4.17
 1.35
 O.25'

 ].85
 O.10

100.49

307
 35
 23.5
 20
 21.5
 O.17
 O.34
 13.5
 O.85
 1.60
 O.53

        AHOKKAIDO AND TISIMA
   (l) Biotite granite. Simizu, Kamil<awa, Tokati Prov,, Hokkaid6.
       Anal., A. KAN'NARi. Lit. J. SuzuKI (1934 (B)) p. 326.
   (2) Biotite granite. Oeyube, Esasi, Kitami Prov., Hokkaid6.
       Anal.,[I].NEMoTo. New.analysis.
   (3) Biotite granite. Kamisibetu, Kamikawa, Tesio Prov., }Iok-
       kaid6. AnaL,T.NEMoTo. Nevvanalysis.
   (4) Trondhjemiticrock. Horonari,Uryu,IsikatiProv.,Hokkaid6.
       Anal.,T.NEMoTo. Newanalysis.
   (5) Biotitebearingaugitehornblendegranodiorite. Karno-gawa,
                                                  New                                        [I]. NEMoTo.       Urup Island, the Tisima Islands. Anal.,
       analysis.

  (1) Molecular proportions adopted in the ealculation of Niggli values are all
found in H. von Eckermann's table " Moleeular Proportions " (1925). '
  ee Indicates an analysis selected to compute the general average.
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Si02
Ti02
Al,O,
Fe203
FeO
MnO
MgO
CaO
NaL)O
K,O
P20s
H,O( +)
H,O(-)
Ig. Ioss

Total

si

al

fm
e
a1I<

k

mg
al-alk
clfm
t
i
p

(6))i:

68,75
 O.59
14.48
 1.09
 3.30
 O.11
 1.11
 3e28
3.ll
 2.92
 O.34
 O.61
 O.20

99.89

306
 38
 24
 16
 22
 O.38
 O.31
 16
 O.67
  1.99
 O.65

(7)*

67,61
 O.64
14.67
 !.19
 3.35
 O.07
 1.24
 3.15
 3.27
 3.06
 O.36
 O.90
 O.21

99.72

296
 38
 24.5
 15
 22.5
 O.38
 O.33
 15.5
  O.61
  2.11
  O.66

(8)

66.82
 tr.
15.17
 O.83
 5.45
 O,30
 1.88
 3.87
 3,84
 1.06
 tr.
 0.42
 O.28

99.92

260
 35
 32
 16
 17
 O.15
 O.34
 18
 O.50

(9)*

65.87
 O.36
X5.13
 1.02
 5.82

 1,61
 2.64
 3.48
 3.66

 O.56

100.15

258
 35
 31.5
 11
 22.5
 O.41
 O.30
 12.5
 O.35
  1.18

(10) .

65.68

13.31
 l.62
 5.91
 tr.
 1.88
 5.14
 4.02
 1.33

･O.64

99.53

243
 29
 33
 20
 18
 O.18
 O.32
 11
 O.61

(6)

(7)

(8)

(9)

(10)

Hornblende and muscovite bearing biotite granite. Osirabetu,

Blro, Tokati Prov., Hokkaid6. Anal., T. NEMoTo. Lite J･
SUZUKi (1934 (B)) Pg 326e

Muscovite bearing hornblende biotite granite. Itinohasi,

Kamikawa,TesioProv.,Hokkaid6. Anal,,T.NEMoTo. New
analysis.

Granodiorite. Pirika, Sedana, Siribesi Prov., Hokkaid6.

Anal.,Y.SAsAKi. Newanalysis.

Granodiorite. Mizutare, Hutoro, Siribesi Prov., Hokkaid6.

Anal., S. YAMAGucHi. ILit. S. YAMAGucm (1932).

Hornblende biotite granodiorite. Yaemon-zaki, Okujiri-!sland,

Sirlbesi Prov., Hokkaid6. Anal., B. SoNo-. Lie. B. SoNOKi
(1935) p. 55.
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Si02
Ti02
Al,O,
Fe203
FeO
MnO
MgO
CaO
Na20
K,O
P20s
H,O(+)
H,O(-)
Ig. Ioss

Total

･si

al

fm
c
alk
k

mg
al-alk
clfm
t
i
p

(11)

}

57.22

17.30
 1.19
 7.24

 3e25
 7.01
 3,28
 2.18

 1.30

99.97

168
 30
 34,5
 22
 13.5
 O.30
 O.41
 16.5
 O.64

(12)

54,49
 O.63
16.04
 2.97
 5.80
 O.09
 5.09
 9,06
 3.28
 1.21
 O.42
 O,59
 Oe19

99.86

143
 25
 39
 25.5
 :[.Oe5

 e.2o
 O.51
 14.5

 O.65
 1.25
 O.46

(13)

63,86
 O.64
16,41
 1.27
 4.40
 tr.
 2.08
 5.11
 3o66
 2.01
 O.14

 O,84

100.42

230
 35
 28
 19.5
 17.5
 O.26
 O.40
 17,5
 O.70
 1,74
 O.22

(14)

58,91
 O.08
16.50
 6.83

 O.24
 2e27
 6.39
 4.46
 2.04
 O.44
 O.97
 O,38

99.51

(15)

 69.19

 15.66
 3.56
  1.32

  lr45

  gigg

  2:91

} 2.81

99.62

190
31.5
28
22
 18.5

 O.23
 O.39
 13
 O.79
 O.19
 O.60

i

349
 46.5
 30
 4.5
 19
 O.50
 O.36
 27.5
 O.15

   (11) Diorite. Raruisi, Hutoro, Siribesi Prov., Hokl<aid6. Anal.,

       Dept. of Agriculture and Commerce. Lit. T. IsHiKAwA (1896)
       Appendix p. 24.
   (12) Quartzbearinghornblendediorite. Otarupen, Esasi, Kitami
       Prov,,Hokkaid6. Anal,,T.NEMoTo. ILit.T.NEMoTo(1932)
       p, 286.

THE KITAKAMI DISTRICT
   (13) Granodiorte. Nakano, near Morioka-City, Iwate Pref. Anal.,
                                               '       Imp. Geol. Surv. Japan. Lit. S. YAMANE (1915) p. 49.
   (14) Hornblendebiotitegranite. Tenjin-YamanearMorioka-City,
       Iwate Pref. Anal., [l]. SEKi. Lit. T. SEKI (1918) p. 3.

THE AKITA DISTRICT
   (15) Biotitegranite. AniMine,Klta-akita,AkitaPref. Anal.,R.
       FUKUDA. IJit･ K. NAKAJIMA (1886) Appendix.



T7ie Che7nical Composition of the Granitic Rocks of ,ltipan. 19

(16)* (17)* (18)* (ig)* I (20)*

Si02
Ti02
Al,O,
Fe203
FeO
MnO
MgO
CaO
Na20
K,O
P20s
N,O(+)
H,O(-･)

Ig. Ioss

74.56

13.54
 2.32

 O,12
 O.53
 1.89
 3.27
 3.90

 O.22

71.46

13.90
 3.04

 O.14
 O.24
 1.48
 1.31
 6,22

 O.32

66.88

17.50
 4,80

 O.11
 1.11
 3.29
 3.69
 2.15

 O.46

66.33

17.51
 4.63

 O.07
 1.22
 3.01
 4e21
 2.34

 O.40

I
I

74e91
 tr.
14.38
 O.23
 1.32

 O.65
 1.42
 3,03
 1.87

 1.33

 Fes2O.56
Others O.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 13.5

c ll 9 14.5 13 9
a]k 31 29,5 20.5 23 25.5
k O.44 O.76 O.28 O.27 O.29

mg O.30 O.13 O.31 O.34 O.43
al-alk 12.5 16.5 22 19 26.5
clfm O.76 O,58 O.64 O.59 O.67
t
i mo - - H -p fuop I M pt ag -

THE ABUKUMA DISTRICT
   (I6) Hornblendebiotitegranite. Yamada, Tateyama, Igu,Miyagi
                               A       Pref. Anal., not stated. Lit. Okurasy6 (1921) p. 231.

   (17) Granite. Baba, S6ma, Hukusima Pref. Anal., not stated.
       Lit. I. eyAMA (1926) p. 395.

   (18) Hornblende biotite granite, Takikawa, Hutaba, Hukusima
       Pref. Anal.,not stated. Lit, 6kurasy6 (1921) p. 231.

   (19) Hornblende biotite granite. Hiruzone, Hutaba, Hukusima
       Pref. Anal., not stated. Lit. 6kurasy6 (1921) p. 231.

THE HITATI DISTRICT
   (20) Microgranite. Hitati Mine, Ibaraki Pref. Anal,, not stated.

       Ijite FUJITA (1931) P･ 672･



20 J. Szt･zzeki ancl T. AIemoto.

Si02
TiO,
Al,O,
Fe203
FeO
MnO
MgO
CaO
Na20
K,O
P20s
H,O(+)
H,O(-)
Others

Total

si

al

frn

c
alk
k

mg
al-allg

c/fm
t
i
p

(21)

73.76

15.48
 O.10
 1.26

 O.13
 O.59
 3.60
 3.03

 1.35

 O.47

99.57

445
 55

 8
 4
 33
 O,36
 O.14
 22
 O.50

(22)

73.44
 O.25
12.56
 2.29
 2.83

 O.69
 2.98
 3.47
 O.21

 O.88

 O.31

99.91

I
I
-

I
1

382
 38.5
 26.5
 16.5
 18.5
 O.03
 O.20
 20
 O.62
 O.97

(23)*

73,05
 O.34
l2.21
 O.66
 4.06

 1.04
 O,18
 3.40
3.17

 1.35

 O.28

99.74

400
 39.5
 30

 1
 29.5
 O.38
 O.29
 10
 O.03
 1.39

(24)bl'

71.66
 Oe37
24.37
 1.17
 3.12

 1.00
 3.34
 4,05
 O.19

 O.12

 O.32

99.71

338
 40.5
 23. .5

 17
 19
 O.03
 O.30
 21.5
 O.72
 1,31

(25)*

69.49
 O.24
15.10
 O.44
 2.83

 1,15
 2.37
 3.18
 3.38

 1.24

 O.48

99.9e

328
 42
 21
 12
 25
 O.41
 O.39
 17
 O.57
 O.85

(21)

(22)

(23)

(24)

(25)

Granite aplite. Irisiken near Hitati, Ibaraki Pref. Anal.,

                                     inot stated, Lit. T. SuzuKi (1929) p. 514.

Granophyre. KamineyamanearHitati,IbarakiPref. Anal.,

not stated. Lit. T. Suzu- (1929) p. 514.

Granite. Moriyama near Hitati, Ibaraki Pref. Anal., not

stated. Lit. T. SuzuKi (1929) p. 514.

Microgranite. Matiya near Hitati, Ibaraki Pref. Anal., not

stated. Lit. T. SuzuKI, (1929) p. 514.

Biotite granite. Takanuki near llitati, Ibarald Pref. Anal.,

not stated. IIJit. T. Suzum (1929) p. 514.
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Si02
Ti02
Al,O,
Fe203
FeO
MnO
MgO
cao
Na20
K,O
P20s
H,O(+)
H,O(-)

Total

si

al

fm
e
alk
k

mg
al-alk
elfrn
ti

p

(26)et-

67e70
 O.26
!3.82
O.77
 5.30

 3.53
 1.48
 3.94
 O.34

 2.43

OthersO.33

99.90

281
34
43

 6
17
 O.06
 O.51
17
 O.14
 O,80

(27)

60.31
 O.79
15.68
 1.37
6.18

 2.60
 5.66
 2.90
 2.08

 1.50

Others O.71

99.78

204
31
34
21
14
 O,32
 O.39
17
 O.62
 2.02

(28)

58.30
 O.31
14.02
 2.19
6.47

 5.87
7.63
 2.53
 1.00

 1.21

Others O,42

99.95

164
23.5
44,5
23
 9
 O.21
 O.56
14,5

 O.52
 O.66

(29)

C02
Cu
FeSv O.21

54.37
 O.09
15.85
 5.36
 8.59

 5e40
 6.45
 1.31
 tr.
 0.14
 1.04

 O.51
 0.01

99.65

146
25
53
18.5

 3.5
 o
 O.41
21,5
 O.35
 O.18
 O.16

(30)

50.74
 :l.e:l.8

15,37
4.37
 6.93

6.09
7.34
3.34
O.48

 1,96

 FeSo 1.31
OthersO.69

99.80

131
23.5
47
20.5

 9
 O.09
 O.50
14.5
 O.44
 2.30

(26) Granite. Daiyain, Hitati, Ibaraki Pref. Anal., not stated.
    Lit. [[i. SuzuKI (1929) p. 514.

(27) Hornblende biotite granodiorite. E'Takizawa near Hitati, Iba-

    raki Pref. Anal., not stated. Lit. T. SuzuKi (1929) p. 514.

(28) IIornb]ende granodiorite. Sawayama near Hitati, Ibaraki
    Pref. Anal., not stated. Lit. T. SuzuKI (1929) p. 514.

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

(30) Micro-granodiorite, Hitati,IbarakiPref. Anal.,notstated.

    Llt･ Ye FUJITA (1931) P･ 672･



22 J. Suzuke and T. Nemoto.

Si02
TiO,.

Al,O,
Fe203
FeO
MnO
MgO
CaO
Na20
K,O
P20s
H,O(+)
H,O(-)

Total

si

al

fm
c
alk

k
mg
al-alk
clftn
ti

p

i

I
l
/l
t
I
･

(31)

74.90
 O.13
16.05

 1.16
 tr.
 O.30
 O.78
 1.43
 4.64
 O.14
 O.56
 O,13

!OO.22

467
 59
 8.5
 5,5
 27
 O.68
 O.30
 32
 O.65
 O.60
 O.38

(32)* (33)*

74.49. 74.38
O.27 O,18
13.97 14.33
O.30 O.26
1.80 1.40
o.o7 O.11
O.29 O.17
2.05 1.80
3.05 3.10
3.40 3.48
O.21 O.15
O.32 O.65
O.20 O.26

zro.O.02" zro2O.05

sO.04 sO.03

100.41 100.35

417
 46
 12.5
 12.5
 29
 O.42
 e.ig
 17
 1.00
 1.15
 O.51

428
 49
 10
 11
 30
 O.43
 O.14
 19
 1.10
 O,76
 O.38

 (34)*

  73.80

  13.20
  2.20

  O.30
  2i:g

  2i2g

l,g,', o.44

100.12

400
42
 13
 7,5
37.5
 O.41
 O.20
 4.5
 O.58

  (35)-

  73.17
   O.20
  15.24
   O.28
   1.43
   O.13
   O.28
   1.82
   3.15
   3,54
   O.17
   O.49
   O.21
zro. O.07

 s O.03

100.21

402
 49.5
 IO.5
 10.5
 29.5

 O.43
 O.22
 20
 1.00
 O.83
 O.40

THE TUKUBA DISTRICT
   (31) Oligoclaseaplite. Hirasawa, Tukuba, Ibaraki Pref. Anal,,
       S. TANAKA. Lit. K, SuGI (1930) p. 103.

   (32) Hornblende mica granite. Ikegame, Kita-naka, Ibaraki Pref.
       Anal,, [V. OHAsm. Lit. INouyE (1912) p. 42.

   (33) Biotlte granite. Inada (Hikage), Nisi-ibaraki, Ibaraki Pref.

       Anal,, T. OHASHI. Lit. INOUYE (1912) p. 42.

   (34) Biotite granite. Inada, Nisi-ibaraki, Ibaraki Pref. Anal.,

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

   (35) Biotite granite. Inada (Nisizawa), Nisi-ibarqki, Ibaraki Pref.

       Anal., N. Yosmol<A. Lit. INouyE (1912) p. 42.
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Si02
Ti02
Al,O,
Fe203
FeO
MnO
MgO
CaO
Na20
K,O
P20s
H,O(+)
H,O(-)
Ig. Ioss

Total

si

al

fm
e
alk
k

mg
al-alk
clfm
t
i
p

(36)'"

72.11

15.44
 2.74

 O.13
 O.63
 2.25
 3.13
 3.32

 O.32

100.07

364
 46
 16
 !2
 26
 O.41
 O.31
 20
 O.75

(37);k (38){{' (39)* (40)*

72.10 71.85 71.80 71.78

- ny O,34 -14.63 13.53 15.11 14.66
2,83 3.36 O.28 2.63

- - 2,03 nv
O.09 O.04 O.18 O.11
O.50 O.32 O,20 O.60
2.04 1..77 2.27 2.33
3.62 4.12 3.24 3.30
3.83 5.01 2.93 4.07

ke - O.24 mu

- - O.77 M
- N O.32 mu
O.47 ' - O.63

zro2O.02
sO.05

100.31 100.00 99.78 100.11

367
 44
 15
 11
 30
 O.41
 O.25
 14
 O.73

357
 39.5
 15.5
 9,5
 35.5
 O,45
 O.16
 4
 O.61

382
 47.5
 13
 13
 26.5
 O,37
 O.13
 21
 1.00
 1.35
 O.55

360
 43
 l5
 13
 29
 O.45
 O,30
 14
 O.87

(36) Biotite granite. Iwama, Nisi-ibaraki, lbaraki Pref. Anal,,
    not stated. Lit. 6kurasy6 (1921) p. 231.

(37) Biotiee granite, Inada, ]Nisi-ibaraki, Ibaraki Pref. Anal,,
    not stated. Lit. Okurasy6 (1921) p. 231.

(38) Granite. 6g6do,Nisi-ibaraki,IbarakiPref. Anal,,notstated.

       A    Lit. Okurasy6 (1921) p, 231.

(39) Hornblende miea granite. Obata, Makabe, Ibaraki Pref.
    Anal., T. 6HAsHi. ILit. INouyE (1912) p. 42.

(40) Biotite granite. Kamiobata, Makabe, Ibaraki Pref. Anal.,
    not stated. Lit. 6kurasy6 (1921) p. 231d



24 J. Suzuki a･nd T. Ne7noto.

Si02
Ti02
Al,O,
Fe203
FeO
MnO
MgO
CaO
Na20
K,O
P20s
H,O(+)
H,O(-)
.Ig. Ioss

Total

si

al

fm
c
alk
k

mg
aFalk
e/fm
t
i
p

(41)

71.58
 O,33
14.23
 O.86
 1.53
 o.el
 O.90
 1.80
 4,33
 4.30
 O.12
 O.48
 O.35

100.82

348
 40,5
 16
  9.5
 34
  O.40
  0.41
 6.5
  O.59
  1.20
 O.23

(42)*

  70.91
   O.36
  14.36
   O.40
   2.54
   O.30
   O.28
   2.60
   3.30
   2.59
   O.32
   O.89
   O,25

zro2 O.02

 S O,1].

99.23

369
 44
 16
 14.5
 25.5
 O.35
 O.14
 l8.5
 O.91
  1.41
 0.69

(43)*

70.39

16.50
 3.09

 O.07
 O.67
 2.28
 3.36
 2.96

 O.64

99.96

339
 47
 16.5
 l2
 24.5
 O.36
 O.30
 22.5
  O.73

(44)*

70.07

14.93
 2.63

 O,30
 O.34
 2.20
 4.40
 4.30

 O,56

99,73

335
 42
 13
 11
 34
 O.39
 O.18
 8
 O.85

(45)*

66.63
 O.58
16.28
 O.15
 4.47
 O.09
 1.24
 3.33
 3.53
 2,59
 O.21
 O.66
 O.12

99.88

277
 40
 24
 15
 21
 O.33
 O.32
 19
 O.63
 1.80
 O.38

(41)

(42)

(43)

(44)

(45)

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

Biotite granite. Sirai, Makabe, Ibaraki Pref. Anal., T.
OHAsm. I.,it. INouyE (1912) p. 42.

Biotite granite. Otuka, Niihari, Ibaraki Pref. Anal., not
stated. Lit. 6kurasy6 (1921) p. 23i.

Biotite granite, Kitayamauti, Nisi-ibaraki, Ibaraki Pref.
Anal., not stated. Lit. 6kurasy6 (1921) p. 231.

Biotitegranite. HirasawanearTukuba,IbarakiPref. Anal.,
Se TANAKA･ IIJit･ K･ SUGI (1930) P･ 103e
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Si02
TiO,
Al,O,
Fe203
FeO
MnO
MgO
CaO
Na20
K,O
P20s
H,O(+)
H,O(-)
Ig. Ioss

'Total

si

al

fm
c
alk

k

mg
al-alk

c/£m
t
i
p

(46)

 66.41

 2oTg2

 OL26

  t't'

 g123,

  tff"

} 1.93

99.64

294
 55

 1
 7.5
 36.5

 o
 o
 18.5
 7.50

(47)

60.53

 16724

 2:,2g

 6T44

 S17,g

 OLI2

) 1.80

99.60

182
 28.5
 42
 22
 7.5
 O.02
 O.69
 21
 O.52

(4 8)

 56.20

 2oTs6

) 8,55

 siEg

i51g4,

 OEv6

  O.92

99.41

173
 37
 21
 37.5

 4
 O.29
 O.04
 33.5
 1,79

(49) {

55,48

19.61
 4,06
 6.05

 3.06
 8.75
 O.15
 1.94

 1.18

(50)*

L

I
:

100.28

158
 33
 36
 27

 4
 O.91
 O.36
 29
 O.75

66.07

16.35
 5.03

 O.09
 2.00
 4,25
 3.22
 2.38

 O.72

100.11

257
 37.5
 26.5
 18
 18
 O.32
 O.44
 19.5
 O.68

THE AWA DISTRICT
   (46) Quartz diorite (?) IIutoo, Mineoka, Tiba Pref. Anal.,
       FuKuDA. Lit. T. KocmBE (1888) p. 26.
   (47) Diorite. Isikoyama, Mineoka, Tiba Pref. Anal., FuKuDA.
       Lit. T. KocHiBE (1888) p. 27..

THE TANZAWA DISTRICT
   (48) Quartz diorite. H61<izawa,Nakagawa,KanagawaPref. Anal.,
       not stated. Lit. H. MuRAKAMI (1909) p. 331.

   (49) Quartz diorite. H6kizawa,Nakagawa,KanagawaPref. Anal.,
       not stated. Lit. T. HARADA (1890) p. 118.

THE K6HU DISTRICT
   (50) Biotite granite. Takasiba, Jingane, Higasiyamanasi, Yama-
       nasi Pref, Anal., not stated. Lit. 6kurasy6 (1921) p. 231.



26 J. Suzuki and T. AIemoto.

Si02
Ti02
Al20,
Fe203
FeO
MnO
MgO
cao
Na20
K,O
P20s
H,O(+)
H20(-)
Ig. Ioss

Total

si

al

fm
c
alk
k

mg
al-alk
e/ fm
t
i
p

(51)

74.225
O.265
14.846
O.263
O.389
O.021
O.765
O.659
5.456
1.089
O.035
1.736
O,532

100.281

427
50
 11

 4
35
 O.14
 e.61
15
 O.36
 1.15
 O.10

(52)

64.48
 O.57
15.22
2.25
3.04
O.13
2.05
4,71
3.05
2.27
Oe13
1.19
O.68

99.77

249
35
28.5
19.5
 17 '
 O.33
 O.41
18
 O.68
 1.65
 O.21

(53)

62.435
O.772
:t6.114.

2.230
6.052
O.117
1.977
4.019
4.269
1.071
O.212
2.007
O.924

102.199

219
33.5
34.5
 15
17
 O.14
 O.30
 16.5
 O.43
 2.03
 O.32

(54)t-:-

77,27

11.96
1.87

O.47
O.68
3,74
3,80

O.27

100.06

485
44.5
13
 4.5
38
 O.40
 O.34
 6.5
 O,35

(55)

76.34
O.10
10.43
O.60

L40
O.02
O.05
1.03
3.87
4.84
O.04
O,67
O.20

99.59

485
39
10,5

 7
43.5
 O.45
 O.64
-4.5
 O.67
 Oe46
 O.11

THE SUWA DISTRICT
   (51) Granophyre. Karasawa,Tiisagata,NaganoPref. Anal.,U.
      USHIJIMA. IL,it. F. HIoMMA (1931) p. 198.

   (52) Granodiorite. Karasawa,Tiisagata,NaganoPref. Anal.,U.
      USHIJIMA, Lit. F. HoMMA (1931) p. 191.

   (53) Quartz diorite, Takenoyu, Buseld, Tiisagata, Nagano Pref.

      Anal., U. UsHmMA. Lit. F. HoMMA (1931) p. 192.

THE HiDA DISTRICT
   (54) Biotite granite. Koumaya, Minamiazumi, Nagano Pref.
      Anal., not stated. Lit. 6kurasy6 (1921) p. 231.

   (55) Soda granite porphyry. SW Bank of Kizaki Lake, Nagano
      Pref. Anal., E, MINAMI. Z`it. T. ToMITA (1927) p. 258.
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(56)t-:- (57)'te (58):':" (59)v'{- (60)

Si02 74.05 72.54 72.18 70.60 63.81

TiOz - - - - -Al,O, 14.26 13.51 15.88 12.65 19.09

Fe203 1.86 3.44 2.68 3.12 2.63

FeO - M - m
1.83

MnO O.12 O.15 O.16 O.54 di

MgO O.67 O,28 O.42 O.09 1.01

CaO 1.28 1,80 2.87 2.11 6.81

Na20 3.46 O.37 3.63 5.29 tr.

K,O 3.80 6.42 1.78 5.48 3.14

P20s - - - pt ld
H,O(+)
H,O(-) : : : : }1.33

Ig.Ioss O.62 O.28 O.51 O,12 an

Total 100.12 98.79 100.11 100.00 99.65

si 4･08 415 363 331 249
a] 46.5 45.5 47 35 44

fm 14 18 14 14 19.5

c 7.5 11 15.5 10.5 28.5

alk 32 25.5 23.ro 40.5 8

k O.42 O.92 O.24 0.40 1,OO

mg O.40 O.13 O.22 O.04 O,30

al-alk 14.5 20 23.5 -5,5 36

clfm O.54 O,6t 1.11 O.75 1.46

t
i H - - mo -
p - - - - -

THE KISO DISTRICT

   (56) Twomicagranite. Tokiwa, Nukada, Aiti Pref. Anal., not
       stated. Lit. 6kurasy6 (1921) p. 231.

   (57) Granite. Takahasi, Nisikamo, Aiti Pref. Anal., not stated.

       Lit. I. OyAMA (1926) p. 395.

   (58) Two mica granite. Tokiwa, Nul<ada, Aiti Pref. Anal,, not
       stated. Lit. 6kurasy6 (1921) p, 231,

   (59) Grani!;e. !sino, Nisikamo, Aiti Pref. Anal., notstated. Lit.

       I. OYAMA (1926) p. 395.

   (60) So-calledKasio-gneiss. T6yamagawa, Sirnoina,NaganoPreE.
       Anal., not stated. Ijit. T. HARADA (1890) p. 42.



28 J. Suzuki ana T. Nemoto.

Si02
TiO,
Al,O,
Fe203
FeO
MnO
Mge
CaO
Na20
K,.O
P20s
H,O(+)
H,O (-)
Ig. Ioss

Total

si

al

fm
c
alk
l
<
mg
al-alk
elfm
t
i
p

(61)

  58,97

  2o737

  }izz

  o72i

  ?14,S

  3Lll

} 1.01

98.59

209
42,5
25
21
 IL5
 O.61
 o.e4
31
 O.84

(62)

75,93
 tr.
13.73
 O.23
 O.82
 O.53
 O.15
 O.87
 2,91
4,80
 tr.

0.37

100.34

l

I
I

I

l

i
l
l
i

antutmMurhmManuapmTMMum.

459
49
 9.5
 6
35,5
 O.52
 O.15
13.5
 O.63

(63),-:-

73e86
 tr.
I3.49
 O.38
 2.46
 O.32
 O.10
 1.17
 3.37
3.53
O.24

1.23

(64)"

72.43
O.28
14.11
O.23
O.39
O.22
 O.77
2.08
3e12
3.13
O.27

1.22

(65),c-

100.15

1
l
E

E
l
F

I

  76.71
   O.14
  12.81
   O.80
   1.72
   0,27
   O.40
   1.90
   1.76
   1,48
   O.48
   O,77
   O.33

zro. O.03

 s O,06

100.25 99.66

420
 45
 16
 7.5
31.5
 O,41
 O.06
13.5
 O.47

 O.58

l

I
I

l
I
l

l
li
i

417
 48
 10,5
 13
28.5
 O.40
 O.63
19.5

 1.24
 1.22
 O.66

',manmrmtu-antumtn
I 507

l so
I lg
i i,ijlg

i O.36
I O.21
I 3g15,,

l o.6s
l 1.3s

   (61) So-ealled Kasio-gneiss. Y6kaiti, Simoina, Nagano Pref.
       Anal., not stated. Lit. T. HARADA (1890) p, 42.

THE HIEI DISTRICT
   (62) Graniteaplite. Yamagami, near Ky6to. Anal., Imp. Geol,
       Surv.            Lit･ T･ HIKI (1917) P･ 255e
   (63) sG,r,a.nl'teLPiOtlPTh.Yfi¥k,ililagmi7ig,a.m2,g6n.earKy6to･ Anai.,imp.G.eoi.

   (64) Biotitegranite. Sengokuiwa,YamagaminearKy6to. Anal.,
       Imp. Geol. Surv.                    Lit. T. IIIKI (1917) p. 255.

THE ROKK6-AWAZI DISTRICT
   (65) Pyroxenebearinggranite. K6zinsan, Sumiyos'i, Hy6goPref.
       Anal., Imp. Geol. Surv. Lit. S. SHIMIzu (1911) p, 32.
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Si02
TiO,
AJ,O,
Fe203
FeO
MnO
MgO
cao
Na20
K,O
P20s
H,O(+)
H,O(-)
Ig. Ioss

Total

si

al

fm
c
alk
k

mg
al-alk
elfm
t
i
p

(66)c:-

74.07

12.56
 2.98

 O.09
 O.45
 1.09
 3,98
 4.32

 O.43

99.97

[

I
I
E
i

408
 41
 16
 6.5
36.5

 O.42
 O,?2
 4.5
 O.41

(67)･x-

74.05

14.26
 1,86

 O.12
O.67
 1.28
3,46
3.80

 O.62

100.12

409
46.5
 14
 7.5
 32
 O,42
 O.40
 14.5
 O.54

(68)÷:'

73.20

14.23
 2.81

 O.07
 O.30
 1.49
4.02
 3.22

 O.29

(6g)e:-

I
F

72,41

14.82
 2.58

 0.09
O.44
1,50
4o48
 3.39

 O.36

     I
99.63 l 100.07

(7o)v:"

 76.41
  i374o

  IL85

  o7tg

  1ig2

  2L71

) O.34

100.20

394
 45
 14

 9
 32
 O.34
 O.16
 13
 O.64

371
 44,5
 13.5
 8,5
 33.5
 O.33
 O.25
 11
 O.63

459
 47.5
 10
 8.5
 34
 O,31
 O.18
 13.5
 O.85

   (66) Biotitegranite. Sumiyosi, Hy6go Pref. Anal., not stated.
       Lit. 6I<urasy6 (1921) p. 231.

THE TANGO DISTRICT
   (67) Biotitegranite. Mus6yaTna,Kunta,Yosa,Ky6toPref. Anal.,
                    A       not stated. Lit. Okurasy6 (1921) p. 94.

   (68) IIornblende granite. Yura, Kasa, Ky6te Pref. Anal., not
                 A       stated. Lit. Okurasy6 (1921) p. 231.

   (69) Blotltegranite. Odazyukuno, Kunta,Yosa,Ky6toPref. Anal.,
       not stated. .Lit. 6kurasy6 (1921) p. 231.

THE OKAYAMA DISTRICT
   (70) Granite. Kitagi Island, Oda, Okayama Pref. Anal., not
                 A       stated. Lit. Okurasy6 (1921) p, 231.



30 J. Sor,zuki ana T. Ne7noto.

Si02
Ti02
Al203
Fe203
FeO
MnO
MgO
cao
Na20
K,O
P20s
H,O(+)
H,O(-)
Ig. Ioss

Total

si

al

fm
c
alk
k

mg
al-alk
elfm
ti

p

(71)"i÷

76.28

13.85
 1.18

 O.09
 O.31
 1.64
 3.42
 3.16

 O.40

100.33

455
 49
 8.5
 10.5
 32
 O.38
 O.33
 Z7
 1.24 "

(72)ee

76.Q7

12.16
 2.01

 O.08
 O.29
 1.03
 3.69
 2.83

 O.53

98.69

485
 46
 12.5

 7
 34.5
 O.33
 O,21
 11.5
 O,56

(73)ee

75.74

12.78
 2.02

 O.06
 O.53
 1.66
 3.67
 3.40

 O.52

100.38

435
 43
 13.5
 10.5
 33
 O.38
 O.33
 10
 O.78

(74)"te

   74.78
   O.13
   13.66
   O.30
   O.96
   O.33
   1,34
   1.90
   2.74
   2.75
   O.19
   O.55
   O.15

ZrOe O.02

 s O.08

99.88

419
 45.5
 18.5
 11g5
 24,5
 O.40
 O.60
 21
 O.62
 O.54
 O.44

(75F'

74.77

14.45
 le72

 O.06
 O.31
 1.14
 4e22
 3.18

 O.32

100.l7

422
 48
 10.5

 7
 34.5
 O.33
 O.?.6
 l3,5
 O,67

(71)

(72)

(73)

(74)

(75)

Biotiee granite. D6noue, Kitagi Island, Oda, Okayama Pref.
Anal., not stated. Lit. 6kurasy6 (1921) p. 233.

Hornblendebiotitegranite. Tangazima,Sikama,Hy6goPref.
Anal., not stated. Lit. Okurasy6 (1921) p. 231.

Biotitegranite. KitagiIslaRd,Noda,OkayamaPref. Anal,,
not stated. Lit. 6kurasy6 (1921) p. 233.

Biotite granite. Inusima, Oku, Okayama Pref. Anal., N.
YOSHIoKA. iLit. S. SHIMIzu (1911) pp. 32-33.

Biotite granite. Kitagi Island, Oda, Okayama Pref. Anal.,
              Anot stated, Lit. Okurasy6 (1921) p. 233.
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(76)ee (77)"i" (78)- '

Si02
Ti02
Al,O,
Fe203
FeO
MnO
MgO ･
CaO
Na20
K,O
P20s
H,O(+)
H,O(-)
Ig. Ioss

   74.41
    0.20
   23.81
    O.75
    1,19
    O.18
    O.83
    2.38
   2.08
   2,Ol
    O.36
   O.68
   O.22

zro2 O.05

 S O.12

74.16

12,86
 1.70

 O.03
 O.16
 O.80
 5.90
 4.21

 O.28

73,94

13.06
 1.97

 0.01
 O.17
 1.40
 3.92
 5.10

O.64

Total

si

al

fm
e
alk
l
<
mg
al-alk
c!fm
t
i
p

99,27 100.10 100.21

438 403 410
48 41,5 43
17.5 8 9.5
15 4,5 8.5
19.5 46 39
O.38 O.32 O.46
O.42 O.16 O.14
28.5 -4.5 4
O.86 O.56 O,89
O.89 - HO.89 im rm

(79)･'"

  73.64

  147gl

   IL85

   o732

  sizg

  4L05

} Oe37

100.33

399
 48
 10
 10
 32
 O.44
 O.26
 16
 1.00

(8o),t･

73.62
 O.21
14.86
 O.29
 1.24
 O.18
 O.75
 3e45
 2.26
2.39
O,19
O.71
O.16

zro2 O.08

 s O.06

100.45

393
 46.5
 14
 20
 19.5
 O.41
 O.44
 27
 1.43
 O,84
 O.42

(76)

(77)

(78)

(79)

(80)

Hornblende mica granite. Iesima, Sikama, Hy6go Pref.
Anal., Imp. Geol. Surv. Lit. S. SHiMizu (1911) pp. 32--33.

Biotite granite. Inusima, Oku, Okayama Pref. Anal., not
stated. Lit. 6kurasy6 (1921) p. 231.

Biotite hornblende granite. Yosimune, Mitu, Okayama Pref.
                   AAnal., not stated. Lit. Okurasy6 (1921) p. 233.

Granite. Turuisi,KitagiIsland,Oda,OkayamaPref. Anal.,
not stated. Lit. 6kurasy6 (1921) p. 231.

Pyroxene bearing granite. Kitagi Island, Oda, Qkayama Pref.

Anal., N. YosHioKA. Lit. S. SHiMizu (1911) pp. 32-33.



32 J. Stezuici aozel T. Ne"?,oto.

Si02
Ti02
Al,O,
Fe203
FeO
MnO
MgO
CaO
Na20
K,O
P20s
H,O(+)
H,O(-)
Ig. Ioss

Total

(81)*

72.79

13.68
 3.34

 O.09
 O.33
 1.64
 4.80
 3.:6

 O.33

E

100.l6

si

al

fm
c
a}k
k

mg
al-alk
e/fm
ti

p

'

371
 41
 16

 9
 34
 O.31
 O.16
 7
 O.56

(82)*

  72.75
   O.42
  14.39
   O.41
   2.43
   O.18
   1,21
   2.95
   2.21
   2.08
   O.51
   O.37
   .O.13

zro. O.07

 s O.09

100.20

373
43.5
 22
 16.5
 18
 O.38
 O.42
 25.5
 O.75
 1.60
 1.11

(83)*

  72.65
   O.29
  14.55
   O.37
   1.55
   O.36
   O.85
   3.57
   3.15
   2.02
   O.25
   O.48
   O.17

zro. O.07

 s O.07

100.40

365
 43
 15.5
 19.5
 22
 e.29
 O,40
 21
 1.26
 1.09
 O.55

(84)*

72.55
 O.40

13AO
 0.68
 2,02
 O.33
 O.51
 2.65
 3.62
 2.98
 O.18
 O.65
 O.20

zro, O.07

s O.11

100.35

372
 40.5
 17
 14.5
 28
 O.36
 O,24
 12.5

 085
  1.55
 O.40

(85)*

72.31

13.92
 3.15

 O.05
 O.30
 1.67
 4.63
 3.66

 O.38

1OO.07

367
 41.5
 14.5

 9
 35
 O,34
 O.15
 6,5
 O.62

(81)

(82)

(83)

(84)

(85)

Biotite granite. Man'nari,Mitu,OkayamaPref. Anal.,not
stated. Lit. 6kurasy6 (1921) p. 231.

Biotite granite. Siou, Kozlma, Okayarna Pref. A' nal,, N.

YosHioKA, Lit. S. SHiMizu (1911) pp. 32-33. ,

Biotite granite. Kitagi Island, Oda, Okayarr)a Pref. Anal.,

N. YosHioKA. Lit. S. SHiMizu (1911) pp. 32-33.

Hornblende miea granite. Man'nari, Mitu, Okayama Pref.
Anal., N. YosHioKA. Lit. S. SmMizu (1911.) pp. 32-33.

Biotite granite. Man'nari,Mitu,OkayamaPref. Anal.,not
stated. Lit. 6kurasy6 (1921) p. 233.
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(86)e-:- (87)ce (88) (89)'," (9o)ie

Si02
Ti02
Al,O,
Fe203
FeO
MnO
MgO
CaO
Na20
K,O
P20s
H,O(+)
H,O(-)
Ig. Ioss

72.20

13.29
2.71

O.05
Oe38
1,58
5.61
3.91

0.42

71.67

14.65.

2.56

O.10
O.48
1.76
3.03
5.52

O.31

  55.16

  2s7o2

  1O:14

  2r52

  3IZ5,

   `-"

} O.25

cO, tr.

 s tr.

   74.60
   O.?1
   13.87
   0.15
   1.55
   O.72
   O.34
   2.25
   3,14
   2.51
   O.41
   O.73
   O.12

Zro. 0.06

 s O.06

74eli

13.45
 1.99

O.10
O.34

1A2
4.46
3･. 97

O.34

Total 100.15 100.08 99.02 100.72 100.18

si 357 364 169 419 403
al

fm
39
13

43.5
14

45,5
35

46
14

43.5
11

c 8.5 9.5 17.5 13.5 8
alk 39.5 33 2 26.5 37.5
k O.32 O.55 o O.35 O.37

mg O.20 O.27 O.33 O,20 O.24
al-alk -O.5 10.5 43,5 19.5 6
clfm O.65 O.68 O.50 O.96 O.78
t
i - - mu O.88 Np - rw - O.98

nv

(86) Biotite granite. Nisikataoka, Oku, Okoyama Pref. Anal.,

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

(87) Biotitegranite. Mugusima,Simotuwi,OkayamaPref. Anal.,
    not stated. Lit. Okurasy6 (1921) p. 233.

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

THE SANUKI DISTRICT
   (89) Biotitegranite. Hukuda,Sy6doisland,KagawaPref.
       Imp. Geol. Surv. IL`it. S. SHiMizu (1911) pp. 32L33.

' (90) Biotitegranite. ISitaura,Sy6dorsland,KagawaP"ef.

       not stated. Lit. Okurasy6 (1921) p. 233.

Anal.,

Anal.,



34 J. Suzuici anel T. Nemoto.

(91)"F･ (92)* (93)* (94),e (95)ti'

Si02
Ti02
Al,O,
Fe203 '

FeO
MnO
MgO
cao
Na20
K,O
P20s
H,O(+)
H,O(-)
Ig. Ioss

 73.60

 1472s

  2:77

  o72o

  ZIO,8

  2:98

} O.29

72.18

14.75
 2e99

 O.40
 O,53
 1.66
 3.92
 3.26

 O.36

72.00

15.30
 2.29

 O.53
 O.39
 1.51
 4.18
 3.42

 O.40

71.67

14.59
 3.2Z

 O.08
 O.50
 2e21
 4.39
 3.07

 O.43

71.17

15.78
 2.7Z

 O.08
 O.57
 2.64
 3.85
 2.72

 Oe52

Total 100.38 loo.os 100.02 100.15

si 386 365 365 351
al 44 44 46 42

fm 12.5 17 14.5 15.5

c 11.5 9 8 11.5

alk 32 30 3L5 31

k O.32 O.36 O.35 O.32

mg
al-alk

O.13
12

O.23
14

O.21
14.5

O.23
11

c/fm O.92 O.53 O.55 O.74

ti ew - "--- -
p ri N - -

100.04

346
 45
 14.5
 14
 26.5
 Oe32
 O.29
 18.5
  O.97

(91) Granite. Yosima, Nakatado, Kagawa Pref. Anal., not

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

(92) Hornblende biotite granite. Hirosima, Nakatado, Kagawa

                            A    Pref. Anal., not stated. Lit. Okurasy6 (1921) p. 233.

(93) Biotite granite, Yosima, Nakatado, Kagawa Pref. Anal.,

    not stated. Lit. 6kurasy6 (1921) p. 233.

(94) Biotite granite. Tonosyo Town, Syodo Island, Kagawa Pref.

                      A   ･Anal., not stated. Lit. Okurasy6 (192i) p. 233.

(95) Biotitegranite. Adi,Kida,KagawaPref. Anal,,notstated.

    Lit. 6kuvasy6 (1921) p･ 233.
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(96)* (97)* (98)* (99)* (100)*

Si02
Ti02
Al,O,
Fe203
FeO
MnO
MgO
cao
Na20
K,O
P20s
H,O(+)
H,O(-)
Ig. Ioss

   70.70
   O.57
   Z5.96
   O.17
   2.37
   O.62
   1.12
   2.98
   2.31
   2.02
   O.31
   O.92
   O.13

zro2 O.09

 s O.07

70.13

15.51
 3.28

 O;37
 O.47
 le49
 4.20
 3.90

O.76

   75.24
   O.20
   14.25
   O.78
   1.50
   Oe36
   O.29
   ].45
   2.10
   2.32
   O.05
   O.34
   O.26

zro. O.07

 s O.12

74.23

13.73
 O.71

 O.21
 O.29
 O.71
 4.80
 5.32

O.36

74.12

13.17
 3.76

 O,20
 O.34
 1.64
 1.97
 4.70

O.44

Total 100.34 100.11 99.33 100.36 100.34
l

si 346 336 467 410 412
al

fm
46
21

44
16.5

52
16

44.5
6.5

43.5
19e5

c
a
l
k

16
17

8
3
1
.
5

10
22

4.5
44.5

9,5
27.5

k' -O.36 O.38 O.42 O.43 O.61

mg O.39 O.21 O.16 O.37 O.14
a]-a]k 29 l2.5 30 o 16
elfm O.76 O.48 O.63 O.69 O.49
ti 2.09 ig O.94 tu -p O.65 - O.11

ae.- manMXI

  (96) Hornblendegranite. Adi,Kida, Kagawa Pref. Anal.,Imp.
       Geol. Surv. Lit. S. SHiMIzu (1911) pp. 32-33.

  (97) Biotitegranite. Adi,Kida,KagawaPref. Anal.,notstated.
       Lit. 6kurasy6 (1921) p. 233.

TIIE HIROSIMA DrSTRICT
  (98) Biotitegranite. Kurahasirsland,Ald,HirosimaPref. Anal.,
       N. YOSHrOKA. Lit. S. SHIMIzu (1911) pp. 32-33.

  (99) Biotite granite. Momosima, Numakuma, Hirosima Pref.
       Anal., not stated. Lit. 6kurasy6 (1921) p. 233.

  (100) Granite. Otate, Kurahasi Island, Aki, Hirosima Pref, ' Anal.,

       not stated. Lit. I. OyAMA (1926) p. 395.



36 J. Smuki and T. IVemoto.

Si02
TiO,
Al,O,
Fe203
FeO
MnO
MgO
cao
Na20
K,O
P20s
H,O(+)
H,O(-)
Ig. Ioss

Tetal

si

al

fm
c
alk
k

mg
al-alk
clfm
t
i
p

･ (101)s<-

71.43

16.74
 O.26

 O.55
 2.07
 4.32
 3.86

 O.80

100.03

360
 50

 5
 11
 34
 O.37
 O.82
 16
 2.20

(102),i:-

70.95

14.84
 3.21

 O.27
 O.37
 1.74
 3.12
 4.26

 O.36

99.12

363
44.5
 16.5
 9.5
29.5
 O.47
 O,17
 15
 O.58

(103)ve

 68.18
 ,giag

  Iig2

  9:7o8

  gi2?

  gi88

) 1.54

100.l4

F

302
 40
 25
 18.5'

 16.5
 O.35
 O.29
23.5
 e.74
 1.60
 O.37

(104)*

65.04
 O.27
16.45
 1.59
 2.16
 O.31
 1.66
 3.48
 3.47
 2e7Q

 3.06

100.19

268
40
23.5
 15.5
21
 O,34
 O.43
 19
 O.66
 O.84

(105)

 64.78
 ,2134,

  gl,og

  ?13741

  ijizg

  g:6iZ

) 5.18

99.94

286
38.5
28
 15.5
 18
 O.42
 O.40
20.5
 O.55
 1.47
 O.29

(101)

(102)

(103)

(104)

(105)

Biotite granite. Higasi-n6mi Island, Saeki, Hirosima Pref.

                  AAnal., not stated. Lit. Okurasy6 (1921) p. 233.

Biotitegranite. Mukal!sland,Mituki,ffirosimaPref. Anal.,

not stated. Lit. 6kurasy6 (1921) p. 233.

Biotite granite. Tamori, IIiba, Hirosima Pref. Anal,, Imp.

Geol. Surv. Lit. T. OGuRA (1922) p. 19.

Quartz diorite. Tozyo Town, Hirosima Pref. Anal., Imp.

Geol. Surv. Lit. T. OGuRA (1922) p. 22.

Quartz diorite. Ni;izaka, Kamiisi, Hirosima Pref. Anal.,

Imp. Geol. Surv. Lit. T. OGuRA (1922) p. 15.
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Si02
Ti02
Al,O,
Fe203
FeO
MnO
MgO
CaO
Na20
K,O
P20s
H,O(+)
H,O(-)
Ig. Ioss

Total

si

al

fm
c
alk
k

mg
al-alk
clfm
t
i
p

(106)

 61.65
  ,sigg

  gisg

  21g2,

  :13,g

  gigg

) 2.55

leo.3o

222
 36
 29
 21
 14
 O.34
 O.35
 22
 O.72
 1.61
 O.28

(107)

 56.73
  ,gi%

  gig3

  Bi?8

  sigg

  8I9,1

} 2.46

loo.ls

175
 33
33.5
 22
 11.5

 O.32
 O.37
21.5
 O.66
 1.49
 O.32

(108)

  50.23
  ,gl8,g

  eigs

  slg,s

  ?163g

   lt',O.8

} 2.56

99.97

135
 35.5
 31
 28
 5.5
 0.36
 O.30
30
 O.90
 1.69

(109)ac

71.50

15.33
 3.17

 O.18
 O.64
 2.67
 3.26
 2.44

 O.64

(ilO)ce'

i

99.83

353
 44.5
 17.5
 14.5
 23.5
 O.33
 O.27
 21
 O.83

71.10

15.38
 3.45

 O.39
 O.55
 2.89
 3.93
 1.53

 O,69

99.91

342
43.5
 18.5
 15
 23
 O.20
 O.22
 20.5
 O.81

  (106) Hornblendequartzdiorite. Moriwaki,Tamori,Hiba,Hirosima
       Pref. Anal･, Imp. Geol. Surv. III.tit. T. OGuRA (1922) p. 19.

  (107) Biotite hornblende quartz diorite. Sitihul<u Mine, Hirosima

       Pref. Anal., Imp. Geol. Surv. I]it, T. OGuRA (1922) p. 20.

  (108) Pyroxene quartz diorite. Sil<ahuka Pass, Hirosima Pref.
       Anal., Imp. Geol. Surv. !.ait. T. OGuRA (1922) p. 21.

TEiE IYO DISTRICT

  (IQ9) Horltblende biotite granite. Yosyokuni, 6sima, Ehime Pref.

                          A       Anal., nQt stated. Lit. Okurasy6 (1921) p. 233.

                                       A  (110) Hornblendebiotitegranite. Miyanokubo,Osima,EhimePref.
       Anal., not stated. Lit. 6kurasy6-(1921) p. 233.



38 J. Szazuki and T. Nemoto.

(111)* (112) (113)* (114) (115)*

Si02
TiO,
Al,O,,

Fe203
FeO
MnO
MgO
cao
Na20
K,O
P20s
H,O(+)
H,O(-)
Ig. Ioss

68.44
O.05
17.68
 1.04
1.00
O.07
O.40
O,97
8.53
 1.94
 tr.

53.42
 1.92
17.68
1.34
6.55
O.i7
2,99
5.93
4.77
1.94
O.93
Z.72
O.68

66.35
O,96
14.54
O.39
5.61
O.03
1.60
2,03
2.36
3e27
O.l7

2.60

75.96
O.80
12.02
 tr.
1.48
 tr.
0.24
 1.35
3.56
3.98
O.03
O.20
O.20

75.64
O.05
12.87
O.86
 Oell
o.es
 O.84
 1.29
3.70
4.22
 .tr.

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 O.13 O.21 O.48 O.42 O.43

mg O,26 O.40 O.33 O.22 O.62
al-alk 3.5 13.5 18.5 7 8
e/fm O.45 O.58 O.29 O.90 O.67
ti O.16 4.28 3.21 3.73 O.35

p thm- 1.16 O.32 O.07 --

  (111) Aegirine-augitemonzonite. IwakiIsland,EhimePref. Anal.,

       A. KAN'NARI. Li£. J. SuzuKI and T. NEMoTo (1932) p. 10.

THE SAN'IN DrSTRICT
  (112) Dioriteaplite. Sasako, SimanePref. Anal.,K.YAMAGucHr.
       IIJit. K. YAMAGucHI (1929) p. 223.

THE OKI DISTRICT
  (113) Schistosegraniticroel<. NearHuse,D6go,Okirsland. Anal.,
       K. YoKoyAMA. I,it. S. K6zu (1913) p. 35.

THE YAMAGUTI DISTRICT
  (114) Graniteaplite. ThenorthofMitaziri,YamagutiPref. Anal.,
       W. H. HERDsMAN. Lit. T, OGuRA (1928) p. 143.
  ,(115) Biotitegranite. YonokidanearOhukuMine,YamagutiPref.
       Anal., A. KAN'NARI. Lit. J. SuzuKi (1932) p, 84.
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Si02
TiO,
Al,O,
Fe203
FeO
MnO
MgO
CaO
Na20
K,O
P20s
H,O(+)
H,O(-)
Ig. Ioss

Total

si

al

fm
c
alk
k

mg
al-alk
clfm
t
i
p

(116)*

74.19

13.82
 4.29

 O.82
 O.38
 2.45
 1.38
'2.29

 O.82

100.44

4
2
g
l2,,

iglg,

,81si2

  O:58

(117)*

73.38

14.01
 2.69

 O.15
 O.38
 1.7!
 3.13
 2,07

 O.34

97.86

(118)*

73.19

13.81
 2.98

 O.13
 O.61
 1.83
 3,55
 3.48

 O.49

loo.o7

4
z
g
l?･s

2glg,

28:go

 O.71･

  - '

384
 42.5
 17
 10.5
 30
 O.39
 O.28
 12.5
 O.62

(119)*

73.14

:t4eO1

 2.85

 O,16
 O.47
 1.76
 3.13
 2.39

 O.39

98.30

413
 46.5
 17
 10.5
 26
 O.33
 O.24
 20.5
  O.62

(120)ca

73.02

12.69
 4.56

 O.14
 0.39
 2.19
 3.53
 2.58

 O.08

99.18

383
 39
 22
 12.5
 26.5
 O.32
 O.14
 12.5
 O.57

 (116)

, (117)

 (118)

 (119)

 (120)

Biotite granite. 6tu Island, Yarnaguti Pref. Anal., Imp.

Geol. Surv. Lit. T. SuzuKI (1907) p. 64.

               ABiotite granite. Otu Island, Yamaguti Pref. Anal., not

           Astated. Lit. Okurasy6 (1921) p. 233.

Biotite granite. Kurokami Island, Tuno, Yamaguti Pref.

                   AAnal., not stated. Lit. Okurasy6 (1921) p. 233.

Granite. Kurokami Island, Tuno, Yamaguti Pref. Ahal.,

not stated. !Jit. I. OyAMA (1926) p. 392.

Granite. Kaeru Island, Tuno, Yamaguti Pref-. Anal., not
                       "
stated. rgit. I. OyAMA (1926) p. 395, .



40 J. Suzuki and T. IVe7noto.

Si02
TiO,
Al,O,
Fe203
FeO
MnO
MgO
CaO
Na20
K,O
P20s
H,O(+)
H,O(-)
Ig. Ioss

Total

si

al

fm
c
alk
k

mg
al-alk
clfm
t
i
p

(121)v'÷

72.86

14.22
 2.88

 O.21
 O.43
 1.74
3.25
 lp64

O.34

97.57

418
 48
 17.5
 10.5
 24
 O.25
 O.22
 24
 O.60

(122),e

  72e65
   O.40
  14.20
   O.73
   2.38
   O.48
   O.30
   2.22-
   2.63
   2.69
   Oe15
   O.75
   O.15

zro. O.05

 s O.08

99.86

394
 45.5
 18.5
 13
 23
 O.41
 O.13
22.5

 O.70
 1.63
 O.36

(123)ee

72.57
 O.21
14,72
 O.32
 1.12

 1.28
4.65
 2.42
 1.76
 O.75

 O.55

100.35

357
 43
 15.5
24.5
 17
 O.33
 O.62
26
 1.58
 O.77
 1.57

(124)

71.83

14.20
3.98

O.39
O.88
 1.55
 1.05
2.24
O.15

3.40

99.67

(125)if

 70,75
  O,92
 13.92
   tr.
  2.62
   tr.
  0.94
  3,25
  3.59
  3.41
  O.07
  O.30
  O,20

co2 nil

 S tr.

99.97

416
 48.5
 27.5

 9.5
 14,5
 O.59
 O.28
34
 O.35

 O.38

337
39
17.5
 l6,5
27
 O.38
 O.38
12
 O,94
 3.30
 O.14

(121)

(122)

(123)

(12a)

'( 125)

Biotite granite. 6tu Island, Tuno, Yamaguti Pref. Anal.,
not stated, Lit. 6kurasy6 (1921) p. 233.

Hornblende biotite granite. Kaeru rsland, Tuho, Yarnaguti

Pref. Anal.,N.YosmoKA. Lit.S.SHiMizu(1911)' pp.32-33.

Biotite grariite. Hutamatase, Asa, Yamaguti Pref. Anal.,

Imp. Geo}. Surv. Lit. T. OGuRA (1922) p. 28.

Graniteporphyry. ThenorthwestofYamagutiTown,Yama-
guti Pref. Anal., Imp. Geol. Surv. Lit. T. SuzuKi (1907) p.
67.

Biotite granite. Mt. Tatara near Mitaziri, yamaguti pref.

Anal,, W. H. HERDsMAN. ILdit, T. OGuRA (1928) p. 143.



1'he Che77zical Conzposition of the Granitic Rocks of Japan. 41

Si02
Ti02
Al,O,
Fe203
FeO
MnO
MgO
cao
Na20
K,O
P20s
H,O(+)
H,O(-)
Ig. Ioss

Total

si

al

fm
c
alk
k

mg
al--alk

clfm
ti

p

(126)

64.40
 1.eo
18.44
 O.03
 4.00
 O.l8
1.64
4.75
3.10
2.60
 O.09

O.65

100.88

241
41
22.5
 19
 17.5
 O.36
 O.41
23.5

 O.84
 2.82
 O,14

(127)

64.05
O.38
20.42
 1.92
2.96
 1.81
 O.75
3.67
1.4e
2.22
O.41

O.21

100.20

252
47.5
26
15.5
11
 O.51
 O.17
36.5
 O.60
 1.11
 O.69

(128)

57.50

16.98
9.95

O.68
4.03
7.56
 1.03
1.32
O.21

1.38

100.64

168
29.5
41;5
23.5
 5.5
 O.45
 O.43
24
 O.57

 O.26

(129)

 68.20

 i216,g

  gi68

} 3.30

  O.62
s O.44
Cu tr.

99.56(?)

(130)*

75e24
 O.36
12.71
 O.70
 1.]-9

 O.03
 O.40
 1.33
2.19
4.63
 O.07
O.51
O.20

99.56

467
46.5
 13

 9
31.5
 e.58
 O.29
 15
 O.69
 1.69
 O.19

  (126) Tonalite. Ohuku Mine, Min6, Yamaguti Pref. Anal., A.
       KAN'NARr. IIJit. J. Suzum (1932) p. 83.
  (127) Granodiorite. Ono, Asa, Yamaguti Pref. .Anal., 1nip. Geol.

       Surv. Lit. T. OGuRA (1922) p. 29.
  (128) Pyroxene diorite. Sakura-yama, near Isa, Yamaguti Pref.
       Anal., Imp. Geol. Surv. Lie. T. SuzuKI (1907) p. 71.

          AAMrDDLE KYUSYU
  (129) Granite porphyry. Makimine,MiyazakiPref. Anal,,Ikuno
       Mine. Lit. TsuDA (1925) p. 224.

            AASOVTHERN KYVSYU
  (130) Twomicagranite. Tarumi,Kimotuki,KagosimaPref. Anal.,
       K. YAMAGucHr. XJit. K. YAMAGucHr (1929) p. 109.
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(131)* (132)* (133)ac (134) (135)*

Si02 67e9･2 65.94 79.74 72.55 72.35
TiO, O,58 e.62 O.54 - O.42
Al20, 15.57 15.88 14L70 .14e13 12.93
Fe203
FeO

1.22
2.49

2.39
2.93
}O.46 O.65

1.79
1.12
1.79

MnO O.06 O.06 mu - -MgO 1.73 1.89 O.14 m O.73

cao 3.97 4.73 1.49 3.53 3.51

Na20
K,O

1.65
3.84

2e83
3.07
}Oe14 4.47

2.71
3.29
2.56

P20s O.12 O.13 N tr. hH,O(+)H,O(-) O.40
O.18

O.23
O.07 :

O
.
3
7
-

}1.94

Ig.Ioss - nv 3.31 h mu

Total 99.73 100.77 100.52 100.20 100.64

si

al

fm
c
alk
k

mg
al-alk
clfm
t
i
p

292
 39e5
 24.5
 18.5
 17,5
 O.60
 O.46
 22
 O.76
 1.87
 O.21

250
 35.5
 27.5
 19
 18
 O.42
 O.39
 17.5
 O.69
 1,.76
 O.21

359
 41
 10
 19
 30
 O.29
 o
 11
 1.90

367
 39
 17.5
 19
 24.5
 O.34
 O.32
 14.5
 1.09
 1.59

  (131) Biotite granite. Xenolith in volcanic ejecta, Sakihanadaira,

       Tarumi, Kimotuki, Kagosima Pref. Anal., K. YAMAGucm
       ILit. K. YAMAGucHi (1929) p. 113.

  (132) Biotitegranitb. Bloekinpumicebed,Sakihanadaira,Tarumi,

       Kimotuki, Kagosima Pref. Anal., K. YAMAGucHI. Lit. K.
       YAMAGucHI (1929) p. 106.

THE GOT6 ISLANDS
  (133) Dioritic granite. Ut6-san, Hukae Island. Anal., K. YoKo-

       YAMA. Lit. S. K6zu (1912) p. 46. -
  (134) Adamellite porphyry. Okuura, Hukae Island. Anal., K.
       YoKoyAMA. r.ait. S. K6zu (1917) p. 240.

  (135) Dioritic granite. Okuura, Hukae Island. Anal,, K. YoKo-
       YAMA. Lit, S. K6zu (1912) p. 32.
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分析藩中ノ花醐岩質岩石ノ産地
Localities　of　granitic　rocks，　cited　in七he　list　of

　　　chemical　analyses．（in　Japanese）

北海道及千島
）
）
）
）
）
）

1
2
Q
U
4
F
D
ハ
0

（
（
（
（
（
（

＋勝國上川郡濡水村清フk石切場

北見國枝幸郡枝幸甲乙忠岡

天騨國上川郡上士別村上士別

石狩國雨龍郡多度志村幌成

千島國得撫島11鳴川

＋勝國廣尾郡廣尾村吾調津

（7）

（8）

（9）

（10）

（11）

（12）

耳聞國上川郡下川村一ノ橋

後志國瀬棚郡利別村美利豊

後志國太櫓郡坤輿村水垂岬

後志國奥尻郡奥尻島彌右衛門岬

後志國太櫓郡太櫓村ラルイシ

北見國枝幸郡枝幸村オタルペン

北上地方
（13）　岩手縣盛岡註∫タトri1里予村 （14）告手縣盛岡市二天剥1山

秋田地方
（15）秋田縣北秋田郡水離村阿仁鑛山元澤坑

阿武隈地方
（16）宮城縣伊具郡館山村山田

（17）縞島縣相馬郡石町1村田揚

（20）

（21）

（22）

（23）

（24）

（25）

茨城縣多賀郡日立孤山附近

茨城縣久慈郡中墨村入四間

茨城縣多賀郡日立鑛山紳峯山

茨城縣多賀郡坂上村森111

茨城縣久慈郡河内村町屋

茨城縣久慈郡機初村高貫

（18）輻買継双葉郡上岡村瀧川

（19）編買継双葉郡苅野村書曾根

日立地方
（26）

（27）

（28）

（29）

（30）

茨城縣多賀郡日立鑛山大雄院

茨城縣久慈郡中里村瀧澤

茨城縣久慈郡響田村澤山

茨城縣多賀郡日立鑛山元山

茨城縣多賀郡日立鑛山元山

筑波地方
（31）

（32．）

（33）

（34）

（35）

（36）

（37）

（38）

茨城縣筑波郡小田村準澤　　　　　　（39）

茨城閣西茨城郡北那珂村池亀二號丁場（40）

茨城縣西茨城郡西111内村丁田日蔭丁場（41）

茨城縣西城茨郡西山内村熱田　　　　　（42）

茨城縣西茨城郡西山内村稻田西澤丁場　（43）

茨城縣西茨城郡岩間村難台山　　　　　（44）

茨城縣西茨城郡西山内村稻田　　　　　（45）

茨城縣西茨城郡酉山内村大郷戸

茨城縣眞壁郡樺穗村小幡藤田山丁揚

茨城縣眞壁郡樺穗村上小幡

茨城縣新治郡柿岡町西方峯寺山

茨城縣眞壁郡樺穗村白井多喜石丁揚

茨城縣新治郡慧瀬村大塚

茨城縣西茨城郡西山内村

茨城縣筑波郡小田村卒澤

安房地方
（46）千葉縣安房・郡太尾村不動 （47）千葉縣安房郡貝渚村石子山
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丹澤地方
（48）　榊奈川縣足柄上郡中川村箒澤 （49）紳奈川縣足柄上譜B中川村需i澤

甲府地方
（50）山梨縣東山梨郡刺1金村高芝

諏訪地方
（51）長野縣小汁郡利田村唐澤

（52）長野縣小縣郡和田村唐澤

（53）　　長里予縣、弓、出国ド武石オ『三岳ノ接｝

飛弾地方
（54）　長野縣南安曇郡有明凶日厩 （55）長野縣北安曇郡木崎湖西南i［昨

　　　　　（李村小熊山）

（56）

（57）

（58）

愛知縣額田郡常盤村

．愛知縣西加茂郡高橋村

愛知縣額田郡常盤村

木曾地：方
幽 （59）

（60）

（61）

愛知縣西加茂郡石野村富田

長野縣下伊那日大撫村遠由川

長野縣下伊那郡八日市

比叡地方
（62）滋賀縣滋賀郡滋賀村111上

（63）滋賀縣滋賀郡滋賀村山上

（64）滋賀縣滋賀郡滋賀村山上

六甲一淡路地方
（65）　兵庫縣武庫温熱吉村荒紳山 （66）兵庫縣武庫糠蝦吉村

丹後地方
（67）：京都府與謝郡栗田村小田畑野無双山
（68）　日商；府力【1イ左君鷲由良黍」

（69）　京者i；月島＝輿謝剥≦栗田ホ重ノJ、田生捕里予

岡山地方
（70）

（71）

（72）

（73）

（74）

（75）

（76）

（77）

（78）

（79）

岡山．縣小田郡北木島

岡山縣小田郡北木島村堂ノ上

兵庫縣飾磨郡家島村男鹿島

岡山縣小田郡北木島村嚴石

岡山縣邑久郡朝日村犬島

岡山縣小田郡北木島村金風呂

兵庫縣飾磨郡家島村

岡山縣邑久郡朝日村犬島

岡由縣御津郡野谷村吉宗

岡由縣小．田郡北木島村鶴石

（80）

（81）

（82）

（83）

（84）

（85）

（86）

（87）

（88）

岡山縣小田郡北木島

岡由縣御津郡大野村大安寺萬成山

岡山縣晃島郡本荘村鞭生

岡山縣小田郡北木島

岡山縣御津郡大野村大安寺萬成山

岡山縣御津郡大野村大安寺萬成山

岡由縣邑久郡朝日村西片岡翼儀

岡山懸児1島郡下津井町六口島

岡11」縣久米郡吉岡村柵原感服
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（89）

（90）

（91）

（92）

（98）

香川縣小豆島編田

香川縣小豆島北浦村

香川縣仲多度郡輿島村輿嶋

香川縣仲多度郡廣島村

香川縣仰多度郡與嶋村與島

讃岐地方
　　　（94）　　香∫ll県系4、豆出土ノ1主にlr

　　　（95）香川縣木田郡庵治村
　　　（96）香川縣木閏郡庵治村
　　　（97）　香∫ll県系オくli日君区∫爺…治者寸

三島地方
（98）

（99）

（100）

（101）

（102）

（103）

廣島縣安藝郡倉橋島

廣島縣沼隈郡百島村

廣島縣安藝郡倉橋島尾立

廣島縣佐伯郡東能美島大柿．

廣島縣御調郡向島東村

廣島縣比娑郡田森村森脇

（10の

（105）

（106）

（107）

（108）

廣島縣比娑郡東城町吹矢谷
廣島縣剃1石郡新坂村田川漱

廣島縣比娑郡田森村森脇

廣島縣比娑郡酉城町竹中市

廣島縣比娑郡鹿深峠

　　　　　　　　　　　　　　　　　伊豫地方

（109）愛媛縣越智郡大島大山村鯨所國　　　（111）愛媛縣越智郡岩城島

（110）愛媛縣越智郡大島宮窪村

山陰’地方
（112）　島根縣八束郡片江村笹子

　　　　　　　　　　　　　　　　　隠岐地方

（113）島根縣懸岐島後布施村卯敷一布施間

山口地方
（114）

（115）

（116）

（117）

（118）

（119）

（120）

（121）

11i口縣佐波郡三田尻町北方タタラ山

ll旧縣美禰郡於輻村榎田

両口縣都濃郡大津島1喪石所

山口縣都濃郡大津島

山口糧都濃郡富田町黒髪」語

山口縣都濃郡徳由町黒髪島　　　・

山口縣都濃郡徳111町蛙島

山口線都濃郡大津島

（122）

（123）

（124）

（125）

（196）

（127）

（128）

山口縣都濃郡徳山町蛙。島

由ロ縣厚狭郡土俣瀬枷11中

111口縣由口町ノ西北，美禰，吉敷郡界
　（美禰郡綾木村大峠）

山口縣佐波郡三田尻町北タタラ山

lJl口縣美禰郡於編村金ケ原

肉口縣厚狭郡小野村下小野

山口縣美禰郡伊佐南櫻山

中部九州
（129）宮崎縦束臼杵郡北方村愼峯鑛山

（130）

（131）

（132）

　　　　　　　　　　　　　　南　九　州

鹿児島縣肝属郡垂水村垂フk

鹿晃島縣肝腸郡垂水村吹花ZF（茨石中ノ包裏物）

量見島軸重鵬郡垂水村険軍卒（俘石雇中ノ岩塊）

（133）長崎縣輻江島大濱村翁頭山

（134）長崎縣瀟江島奥浦村

五島列島
　　　（135）長崎縣蘭江島奥浦村（耶藏小學校｝
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