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                        Xntroduetion

   Although an intrusive roek which has been geologically treated as

one mass, is o£ten eonsidered to be uni£orm or homogeneous in eompo-
sition, it is not impossible to find some partia} fraetuation in mineral

eompositions in the mass, This point may be a very signifieant founda-

tion for understanding the struceure and the genesis of intrusive

masses, With refeyence to the mineral composition, £rom the stand-
point of homogeneity of roc}< masses, F. CHAyEs Iately has reported on

many examples of some granitie masses, and his deseription seems to
be appliciable to thosel phenomena.

   The present writer has had oppoxtunities to study aeiC{ plueonics
sinee 1949 ; this paper einbedies the results ef field observation and

laboratory work espeeially only on the volumetrie reiations oi the chie£
mineral constituents of the int]rusive masses. CiiAyEs has asseyted the

effectuality of the method of measuring volume proportion of mineral

eoRstituents by thin section analyses made by point eounter, but all

the resuks reported here by the writey are by the "Integrationstiseh"

o£ LEiTz. For eo'nsidering ltow composition variation exists over the
whole igneous mass, the wrker took two examples in Japan and Korea,
Details on the geolog.y and the interesting metamorphie rocl<s around



the igneous masses of 'ehese two loealities will be deseribed on some
future oceasion,

                Inzan granodiorite mass in KoreaCi)

    The granodiorite mass Sn the Inzait district of northern Korea takes

the form of small rounded stoek about 15 km2 in ayea intruding amongst

the adjaeent sedimentaries of the lower Palaeozoie and Pre-Cambrian

foymations. Various kinds o£ hypabyssa} roe}<s assoeiated with the
plutonics are £ound in and near the mass. Though the evidence is in-
eenelusive as to the age of the intrusion in the distriet, it is considered,

from indireet geological data in other distriets, to be elosely eonneeted

in time with late Cretaeeous, The surrounding sedimentaries are
partly or who}ly metamoyphosed into vaxious hornfelses and skarn-
minera}s bearing dolomitic limestones and are eonsidered to have been

xtendered crystalline by the aetion of the igneous mass.

    The yoeks composing the intr'asive mass aye fine- to medium-
grained biotite granodiorites aceompanying or without hornblende,
From the i'ntrusive mass, 49 samples of plutonics and 14 samples of

dike rocks were eoilected by T. IsmKAwA and random thin sections were

prepared from every sample. The wyiter measured the modal minex'al
proportion on eaeh thin seetion with the results shown in Tablesi and

3. To ascertain the mineral eoinposition variation in a limited small

area, the writer made arbitarily five thin sections eut from each o£
five hand specimens whieh wexe colleeted from d:,fferent loealities
(points 53, i, 48, 55, 33 in Figure 1) in the intrusive mass, Microseopic

analyses on eaeh thin seetion are repoTted in Table 2, in whieh composition

dif£erenees among hand specimens can be detected,
    A carefui exaniination of the volumetric relations of the essential

eonstituent minerals and o£ 'the eomposition of plagioelase of wltole
samples leds one to an interesting eonclusion on the mass. An analysis

of the resu}ts indieates that the total salie eontent and espeeia}ly quar'tz-

potash felspar content have very signifieant meaning in the roe}< com-

position. Under the microseope, quartz and potash feispar fi}1 up the

space among idiomorphic or hypidiomorphic plagioe!ase, therefore it
may be considered that the crystallization stage of the former two is

(1) Svzv-, Y. (l952) On the strueture of the granodiorite mass in the Inzan distriet in

         northern Korea. (in Japanege). Jour. Geol. Soe, Japan, Vol. 58, No. 6S3, pp.

         365-372,
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TAm,E l Modal analyses of gxanodiorite in the lnzan distriee.

No.

[
1
//E･ Quartz

l
l

1

2
3

6
7

8
9

10
11
14

l5
16
l7
l9
20

21
22
23
25
26

27
2･S

30
33
34

35
36
37
38
39

40
42
44
45
46

47
4S
49
50
52

53
54
55
56
57

59
60
61
63

i
l

I

I
･

I
I

l
･
i
'
l

l
/

i
'

31,6
20.8
22.6
21,4

M.4
27.7
25.7
27.7
26.2
27.0

22.2
25.2
28.6
25,9
20.2

25.4
22.7
l8.1

16.6
l7.l

23.9
26.S
24.5
22.9
21.2

21.1
20.2
26.6
23.7
23.7

23.5
24.7

29.5
2S.O
24.0

28.o.

26.9
24.6
25.4
'l5.I

23.9
23.7
25.2
23.5
25.5

24,3
27.6
22.7
29.0

?otash
£e]spar

Plagio-
 elase

Horn-
blende

Biotite

22.2
21.4
l8.4
l'6.4

19.9

23.2
l8.S

l6.S
17.7
16.7

16.9
20,S
13.7
26.0
15.5

26.5
20.1
24.7
35.1
26.6

26.l
23.6
19.0
17.7

 9.7

21.l
2I.O
26.4
15.2
24.9

16.8
IS.7
24.4
3o.o
26.]

20.6
'!7.7

23.6
33.2
16.5

18.1
16.6
30.1
20.3
l6.7

20.3
23.2
15.0
IS.1

39.2
46.0
45.S
45.0
i.･,,5.9

39.4
39.2
44.8
45.0
42.7

44.9
40.3

4I.4
39.8

39.9

37.1
45.2
43.2

34.7

396
3S,5
3S.3
42.5
44.S
49.5

4S.9
44 4
35.e
49.0

39.3

42.9
44.S
36.1

3o.e
40.7

39.4
42.8

39.5
32.7
49.0

44.1
42.6

37.9
42.9
42.4

42.9
34.9
4S.6
41.5

 e.o

 3,5
 2,4
 5.4
 8.0

 e.s
 i.1

 1.9
 O.7
 4,9

 3.2
 e.6
 o.o

 O.9
 7.7

 2.8
 O.4
 3,e
10.8

IO.3

 1.7
 2.1
 3.5
 3.5
 7.5

 1.7
 o.o
 1.6
 2.6

 L4
 1.0
 1.8

 L7
 O.8
 O.8

 o.o
 l.4
 2,8
 O.4
 6.7

 4,9
 4.7
 O.1
 2.2
 5,I

 1.9
 3.9
 4.1
 3.0

I
 O.5
 S,2
10.3
ll.7
l3.8

 9.0
 O.6
 8.6
 S.2
 S.7

12.7
10.3
15,6

 7.0
36,3

 7.9
ll.l
10.6

 1.7
 5.2

 9s5
 8.5
 9.8
10.7
l2,O

 7.!
l2.3
10.l

 9.3
10.3

 5.9
 9.9
 6.9
 6.7
 8.4

 5.2
]O.5

 9.1
 7.3
11.6

 S.7
11.5

 5.0
IO.6

 9a6

 9.8
IO.9
 9.4
 s,o

 Othey
minera.ls

'i Quartz pt,-

 tasb £elspar
I content

 O,5

 O.1

 O.5

 O.1

 o.o

 l.2
14.6
 O.2
 2.2

 o.o

 O.1

 2.8
 O.7
 O.4

 O.4

 O.3
 O.5
 e,4
 1.l
 l.2

 O.3
 O.7

 O.7
 O.4
 e.1

 O.1
 2.1
 O.3
 O.2
 O.4

 9.9
 O.1
 1.4
 4.5
 o.o

 6.6
 O.7
 O.4
 l.O
 l.1

 O.3
 O.9
 1.7
 O,5
 O.7

 O.8
 O.1
 O.2
 O,4

E

1

53.8.
42.2
41.e
37.8
42.3

50.9
44,5
44.5
43.9
43.7

39.1
46.0
42.3
51.9
35.7

51.9
42.8

42.8
51.7
43.7

so.e
59.4
43.5
40.6
30.9

42.2
41.2 .
53･O
38.9
48.6

40.3
43.4
53.9
58.e
50.1

48.S
44.6
4S.2
58.6
3,1.6

42.0
4e.3
55.3
43- .8

42.2

44.6
se.x,

37.7
47.1

 Total
 salic

eontent

]
l

i

l
I
I
l
･
i
'

1l
･

i

I
i
ll
･

l

I
Il
'

i
l

E

93.0
88.2
86.8

828
78.o.

9e.3
83.7

S9.3
SS.9
S6.4

84.0
86.3

83,7
91.7
75.6

89.0
sg.o
86.0
86.4
83.3

SS.5
8S.7
86.e
85,4
80.4

91.1
85.6
ss.o
87.9

87.9

S3.2
SS.2
go.o
88,O
90.S

S8r2
S7.4
87.7
91.3
80.6

86.'1

S2.9

93.2
86.7
84.6

87.5
S5.l
S6.3-

8S.6

1
)
2
)3
)
4
)5
)

Numerical values are shown by volume percentage.

Quartz-potash felspar eontent=quartz+potasb £elspar.
Total salic eontent--quaytz+potash £elspar+plagioelase.
Quartz -f- potash felspar-l- plagioelase + hornblende -1- biotite-i- other

In aH tables in this report, above relations hold.

minerals= lOO.
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[[LABI,E 2 Composition vauriations within handspecimens

  of the Inzan granodiorite mass.

No.

53-1
53-2
53-3
53--4

53-5

 l-l
 l-2
 1-3
 1-4
 1-5

48-1
4S-2
4S-3
4S-4
4S--5

5sLl

55-2
55-3
55-4
55-5

33-1
33-2
33-3
33--4

33-5

 Quartz

1･
Potash
felspar

23.9
24.7
22.7
24.8

248
31.6
24.2 ''

29.5
26.8
29.3

26.9
25.3
32.6
27.4
26.3

25.2
30.9
31.6
30.9
26.6

22.9
27.l

21.0
23.6
22.6

l
'

18.1

22.9
21,8

16.7
l5,O

22.2
23.l
18.4
l6.4
18.8

17.7

18.6
l3.4
IS.4
l9.9

30.1

24,9
20.S
24.3

24.1

17.7

l2.6
l5.0
14.4
14.5

I P}acrio-

  clage

l
i

i
!

l

l
･

1
1

44.1
44.5
45.2
49.1
48.5

39,2
40.8
41.3
44,9
39,1

42.8
47.5
45.5
43.3

42.3

37.9
35,5
40.7
36.8

39.5

44.8
47.2
48.9
47.4
50.9

Horn-
blende

4.9
l.8

O.7

i.6

2,3

o.o

O.3

o,s

1.0

1.3

1.4

I.1

O.6

1.7

1.6

O.1

O.4

O,l

O.4

O.2

3.5
4.i

7.3

5.7

3.6

Biotite

 8.7
 6.1
 9.3
 7.7
 9.3

 6.5
ll.4
 9.6
10.5
11.4

10.5

 7.4
 7.8
 9.0
 9.2

 5.0
 6.0
 6.5
 7.4
 9.3

10.7
 s,s
 7.S
 8.7
 s.o

i

l Other
 minerals

O.3

o.o

O.3

O.l

O.l

O.5

O.2
O,4

O.4

O.1

O.7

o.i

O.1

O.2
O.7

1.7

l.3

O.3
O.2

O.3

O.4

O.2

o.o

O.2

O.4

l Quartzpo-
 tash felspar

  content

E
E

42.0
47.6
44.5
41.5
39.8

53.8
47.3
47.9
43.2
4S.1

44.6
43.9
46.0
45.g
46.2

55.3
55,8
52.4
55.2
5e.7

4e.6

39.7
36.0

3S.O
37.1

 Total
 salie

eontent

86.1
92.l
89.7
90.6
88.3

92.0
8S.1

89.2
8S.1
87.2

87.4
91.4
91.5
89.l
SS.5

93.2
91.3
93.1
92.0
90.2

85A
86.9
84.9
S5.4
8S.O

[[tABT,E 3 Dike rocl<s in and near the lnzan granodiorite mass.

A

No.

4
5

IS
24

29
31
41
62

l
･
Il Quartz
-1il

B
E
[

c

D

i
43
5S

l2
13
51

32 I

   27.5
   30.3i
, 33,.3
     '   34,2

, 42.6
   39.0
 ' 32.8
   2S.1

22.2
14.3

l2.4

13.7
 S.9

3.0

Potash
felspav

62.0
55,9
56.3
37.7

42.6
42.4
52.4
55.2

12.S

35,9

 2.4
 2.0
10.9

64.3

Plagio-
clase

 8.S
 2.S
 8.2
25.5

l.3,5

l2.2

IO.6
14.1

45.2
36.3

Horn-
blende

O.3
O.4

O.3
l.1

o.o
4,4

O.6

o.o

I

 6.2
l2.3ee

58.4
58.7
49.l

IO.4

 9.5
 9.7

l8.2

9.3

Biotite

 1.2
IO.6
 l.5
 l.2,

 o.o
 O.8
 2.9
 2.3

13,6

 1.2

l6.7
l5.6

l2.5

O.9

 Otl]ey
minerals

O.2

o.o

O.4
O,3

ls3

1.2

O.7

O.3

o.o

o.o

O.6

O.3

O.4

l2.1ee

 Quartz po-
tasb felspay

I eontent

89.5
86.2
89.6
71.9

S5.2
81.4
S5.2
S3.3

35,O
50.2

14.8
15.7
19.S

67.3

 Total
 salie
eontent

9813
89.0
97.S

97.4

9S.7
93.6
95.8
97.4

80.2
S6.5

73.2
74.4
6S.9

77.7

A:
B:
c:
D:
 ce

Leucoeratic dike roeks in the mass.
Intermediate dike roeks in the mass.
Melanoeratic dike roeks in the rnass.

A dike roel< near the mass, whieh seems somewhat difrerent from above d}ke roeks.
ineludes little pyroxene.



Variation in Mineral Compositions o£ Some Granodiovitic Masses in Japan and Kerea 2Sl

salic eontent and quartz-
potash felspar eontenteof
every sample are al} plotted

on their own original lo-
calities in the map (Figure

1). It seems that the values

of the numexous points re-

semble each other threugh

the rock mass. In this
figure, the area of compara-

tively high salic content is

l2mited by a rea} line shew-

ing nearly good agreement
with the central payt of

the mass, and on the
other hand the melanocratic

minerals predominate in the

marginai parts o£ the !nass.
    Also quartz-potash fel-

spar content limited by the

ctotted line in the same
figure, i$ high at the central

part and low at the mar-
ginal; such tendency seems

more remarkable than that
of the total salic eontent,

    The nature o£ the plagio-
clases shows al$o that roel<s

of the marginal zone o£ the
mass are a $omewhat basic
eompared with those of the

eentral part.

    Those facts wou}d

younger thaia that o£ the latteM. Iror this reason, quartz-potash felspar
conteRt is a signifieant unit in the rrock composition and mgst be treated

apart fyom plagioelase in the tetal salic content.
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Figtire

GvaRodievite
Granediorite sedimentaries uncertain contaet.
Contour line of total salic content (quartz-F

potash felspar -plagioelase)
Contour line of quartz-potash felspar eontent.

Area where horRblende exceeds blotite.
Area where hoynb!ende : biotite ::: 5 : 5 tv 4 : 6.

Area wheve hornblende: biotite= 4:6.-2:S.
Loeality of samples : the numbeys eovrespond
gOmfthtOeSd9 Of Table X･ In this fi.crure dike roeks

that

1. Struetutfal map of granodiorite

mass in the Inzan district.

    sedimentaries eontaet.

the mass was made from neariy



 2S2 Y..SuzRki
homogeneous material alone. Beeause of the homoge'neity of this compo-

sitioix, it is a very reasonable conslderation that this mass was not

£ormed by granitization, but was derived from the material which was
onee in the melted condition. A similar eonsideration, although different

somewhat £rom the above ease, was stateCl already by CiiAyEs(e) re-
spectiltg the granites of New Eiigland.

    In short, even though a partiai fraetuatio'n exists in the mineral

eompositions, it ean be reeognizect that the central part of this mass

is moye Ieucocrratic thait the ma,?rgina} part,

    The melanocratic minerals in the roe}<s aye mostly biotite and less

abtmdant hornblende. The yel4tion diagram between the above two
minerals in every sample is shown in Mgure 2. 0n the whole, when

melanocratic minerals are few, the roeks contain only biot2te, but i£

melanocratie mineral contents inerease over about 8 pereent o£ the
whole constituents by volume, hornblende begins to appear and beyond

that percentage both minerals tend to increase linearly. However, in

generai, the ratios o£ biotite to hornblende are generally similar to each
other through the whole mass, as is shown in Figure 1. The roek faeies

  ,e in the marginal paxt of 'the granodiorite mass,

S
:
.
.m

X6

th

Z2

le

t
i
'

6

u

h

o

   o
/2%.g%o:.z

%8

    o

    o
oo eO

o
fo

o

o

  O '2 li 6 e 10 12.
       Hepnblende

     Figure Z.

Diagram of relation be--
tween biotite and hoirn-
blende: Numeri'eal values

are showlt by volume per-

centage. i

eontdins a little more homblende than that in

most of the central part of it. It is noticeable

that some special roel< faeie$ contain an ex--

tremely high content o£ hornblende. Exce}lent
examples of these features are to be seen in

the southern parts of the mass. It might be
considered that those special paMts had been
effected by some aetion such as assimilationi

    Numerous dike yocks of leueoeratie ox me-

laRocratie natures traverse or are fou'nd near

the granodiorite mass in the Inzan district.
Though. they show variations in coinposition and

texture, most o£ them may have been differ-
entiated £rom the same magma related to the
granodiorite mass. The microscopic analyses of

these dike roeks are tabulated in Table 3, in-

(2) CNAyEs, IJ'. (l950) Cornbosition of a;he granites of Westerly and Bradfovd, Rhode Island.

          Amer. Jour. Sei. Vol. 24S, pp. 378-407; (l950) Composition of some New En-
          gland granite,s. Trans. New York Aead. Sei. Ser. 2, Vol, l`.), No. 5,; (1952)
          The fine-grained･ calcalka}ine granites of New England. Jour. Geol. Vol. 60,
          pp. 2e7-254.
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dieating signifieant dfferenee in minerai composition compared with
ehe graxxodioritie roel<s composing the eountry mass,

      Keseftgawa graxxodiorite mass in Takata district in japati(:`)

    Similar measurements were made by She writer, on a granodiorrite

mass in the Takata disteriet in the Kitakaiini-mountainland of the north-

eastern part of japait propey. The granodioritie roeks in that distriet are

divlded in£o two main types aeeording to theiy modes of oeeurrenee
and petrelogical £eatures. The two types aye the Kesengawa and the
Hikamiyama. This paper deals with the properties o£ the granodioritie
roeks of the Kesengawa type. The mass oeeurs in ehe shape of an
e}ongated thiek zone, extending ovey i7 km in neariy NS direction with

a maximum width of about 3l<m.
    The mass is now eozasideyed to be an intrusive in younger Cretaceous

age, and ehe adjaeent sedimentaries, considered to be chiefiy Palaeozoie,

have been metamorpltosed into horn£elses whick ofteR contain chiastolite,
eordierite, anthophyllite, sillimanite, ottrelite, gay'net, corundum, spinel,

vesuvianite, wollastonite, ete.

    The petyographical character o£ the roel<s of this mass is medium-
grained hemiblende biotite granodiorite, It is macroscopieally not very

different £rom the above described granodiorite in inzan mass,
    In ehe Tal<ata district granodioritic mass, 26 points wer,e seleeted.

Data were assembied on the mineral eomposition o£ the roc}< samples

whieh were eol}eeted £rom the above ioealities in Table 4.
    As shown in the Tab}e, in this case, quartz and potash £elspar vary
generally paral}el in volume, aRd the twe have reverse tyend to plagio-

clase, Then also it may be reasonable to treat the total volume o£
quartz and potash fe}spay, sepayate from that of plagioela$e, If quartz

and potash £elspar are eonsidered together the tetal content kas a more

clear tendency thai3 in +.he case o£ asingle one of £hein, in the voiume
relation with plagioc}ase or other minerals.

    Nereupen, total salie eentent and quaytz-potash felspay conteltt are

regarded as the mest important units; their variations through the roek

mass are shown in Figure 3.

    Studies o£ the variation in eomposition in the smal} area are hased

(?,) Suzvici, Y. (l95X') On the structure ef the granodioyitic ree}<s in the Takata district

          o£ the Kital<ami-mountainland, Rortheasteyn Japan, (in ,Iapanese). Jouv, Geol.
          Soc. Japan, VoL 5S, No. 676, pp. 1-16.
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[I]ABI.E 4 Modal analyses of

type in the

granodiorites of

Taka'ta district.

the Keseltgawa
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[!]`ABI,IC 5 Composition variation within

 o£ the Kesengawa granociiorite
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         Figare 3.

Struetural map of granodiorite

mass in the Takata district.

 1) Granodioritesedimentavies

    eontaet.

 2) Granodioritesedirnentaries

    uneertam cont･aet.

 3) Loeality o£ sampies; the

    numbers eorrespond to

    those of Table 4.

 4) Orientation of mineral ay-

    rangement in the mass.

 5) Aplite vein group.

 6) Apiite vejn.

 7) Cross joint.

 8) Sehlieren-rich zone.

 9) Roek facies boundary.

10) Conteur liite of total salic

    eontent.

Il> Contour Iine of quaytz-

    potash felspav content.

    Nttmerical values are shown

    by volume pereentage. .

   of six thin seetions whieh have been cut from

  eolleeted £rom the iocality No, 10 (Fig. 3), as

                              '
  computed critieal region (5% signifieanee level)

is not over ±1.64%, and that of quartz-potash



felspay content is wiehin :LY5,59%. Then eontour linesrelating to vo}ume

pereentage in Figure 3, are drawn every 2.5% ln total sa}ie content
and 5% in quartz-potash felspar content, aceording to the above eom-

puted values, Contour lines are parallel to orientation of mineral
arrangement of rocks, whieh have been determined by field obseyvation

and petyofabrie analyses under the mieroseope.

    From this figure, it is noticeable that the roeks in the southern

paxt ef the mass aye high in total salic eontent, while those in the

middle part show the lowest value. In geneyal the eomposition values

vary gradually to each other between neighbouring points, There
exist, however, two eonspieuous zones where contour lines aye very

elose. Also by using contour line of quartz-potash felspar eontent,
the similar resu}ts are obtained, though in this case, a more intensive

differenee is observed in the mass. These faets may indieate the

existenee of some discontinuities among tliese roek £aeies in the above
                       tt                         'roek mass. ' -

    These features ean be £ound, though not so distinctly, in the fields
by maeroscopica} observation. It is remarkable that numerous aplitic

veins traverse' the field of the southem rock facies of the intyusive,

while in the northem reek facies £ew aplite veins exist. On the just
southern part of the northern contour-coneentrated-zone (eonspicuous
zone), a sehlieren-rich zone distributes remaykably.

    In short, these results indicate that the intrusives are loeally hetero-

geneotts in eomposition and strueture, so that the granodioritie roek

of the Kesengawa type may be again divided into three sub-types,
from north to south, namely the Setamai, Yokota and Takekoma types
which' show eomparatively sharp boundaries even 2n the field, N6w

sueh a boundary is named by the writer "Roelg £acies boundary".
    Homogeneity relating to the genesis ef this mass differs somewhat

from that of the Inzan mass. Especially quartz-potash felspar eontent

seems to play a more significant role in the formation o£ the mass.
    It seems mere veasonable to consider that the intrusive body had

been partialiy affected by liquid material of quartz and potash felspar

rich eomposition in the last stage, rather than to consider that quartz

and potash felspar had crystallized out by Eractional differentiation

£rom th, e original mass-forming iiiateriai as magma,
    From the above statement, it seems that.the Kesengawa mass
might not have been formed, as a whole, direct]y from a magma of
approximately the $ame composition. Eaeh of the $ub-types of the
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intrusives, howevey, might have beelt formed simgltaneously as a hybrid

pyoduct due te the partial mixture of semi-eonsolidatect more melane-

cyatie material and introdueect liquid of aplitie eomposleion. Those
s"ub-divided partial masses were £oxmed by dfferrent ratios of mixed
mateyials,

              Comparisolt begweexx these two masses

   The essential rocks whieh co]nprise the masses both of inzan and
Kesengawa, aye to be calied petrographically, hornb]ende biotite gra-

nodiorite. However, between them some remarkable differenees as
a whole k3 the volume pereentage of their eonstituent minerals can

be seen.

   The volumetric analyses of the yoel<s themselves in both districts

show xespeetively an apparent}y small vayiation; however, a elosey
inspectioit of the values obtained indicates tltat there aere in faet eertain

distinet differenees between them, espeeially in ehe volumetric relatien,

as are shown in Figures 4 and 5.
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         Flgure 4.
Salie minerals diagram for Kesengawa
and Inzan Masses.･ (Data are reealeulated

from Tables 1 and 4).

    Blaek eireles : Kesengawa granodiorite.

    White eireles : Inzan gyanodierite.

    Black trjangle :

    White triangle:

   For .vefe.ifenee, ili Figure 4,

chemical eompositions of grai}itic

  plngteclase ?ote9tgai::esF･

         Figure g･
Volume peycentage of eonstituent miner-
als of Kesengawa and Inzan granodiorite
masses. (Data frem Tables 1 and 4>.

General average (Norm) o£ gyanitie rocks of Japan.
Geneyai aveyage (Norm) ef granitic roeks of Euyope, Ameriea, ete.

          normative va}ues caleulated f,yom avein'age

             rocl{s £o Japan,`';) and o£ Europe, Ame-
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riea, etc.,(5" are p!otted on the same dia.criram, The rroe}<s from the

Inzan district of Korea significant}y differ from these e£ the Keseii-
gawa type and the average normative value of Japanese granites and
that beax vather an approxlmatioi2 to that of European axxd A.meriean

eype, after DAi,y.(S' It is an iltteresting £act that a p,vov.incial teltcteney
is indieated in i)oxm and also minera} eompositions.

    The wniter wishes to express his sineewe thanks to Pyof. T. Ism-

i<AwA, for his valuable suggestioit and c.ritieisi:n in the p)repayation o£
this paper; aiso he gave to the writer many valuable roek samples
eollectect by him i"rom the Ii),zan district in Korea in 1941, T.he wrker

thanks also Assis"., Professor M. MiNA"po fey his l<lnd guidanee and

su.ggestien during this lnvestigation, in the field o£ '.he Tal<ata distriet
ill the Kitakami mountainland.

(4) SuzuKf, 3. and [V. NiL"}foTo. (1935) The ehemical cemposition of the gyanitie roeks of

   Japan. Jeuy. Fae. Sei. Hokl<aido imp. Univ. Ser. IV, Vol. 3, No. 1, pp. 1-4S,

(5) DA!.y, R,A. (19i4) Igneous rocks.and their ovigin, p･ i9.


