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                          lntrodtiction

    Granitie roelcs including both those of intrusive and of metasornatic

origin aire extensively distributed in Japan. Exposures are especially
we}I developed in the Imi-er Zone ef Southwest Japan and the Outer Zone

of Northeast Japan. Rowever the ayeas of granitic intrusives are com-
paratively small in IE{okkaido, though numerous outerops of stich roeks on

a small seale a.re seattered in certaiR restricted parts.

    From the results of geiieral researeh, IIokka.ido is considered to be

eomposed of at least two geologieal provinces: namely the peninsular
part of the southwesterR district of the island and the remaining maiR
parts of it. These two provinees are separated from each other by a
teetonic line vLrhich may traverse mostly under the so-ealled Ishikari
low}and. The two parts show remarkable differenee in geology with a
striking contrast between them. Of the two, the geology of the main
province seems to be oRe pecu}iftr to [E{okkaido, while the southwestern
province is nothing but a northerly extension of the Inner Zone of North-

east Japan.

    In both provinces many granitic masses oceur iik the limited forma-
tions at variouis ]ocalities. Consequently the mutttal geological relation

between the granitic rock series in these two provinces can not be directly

obseyved iii the field, and it has not yet become clear whether the granitie

rocks in the tvLro provinces are to be closely related together or whether
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their intrusions oceurred quite iBdependently under dfferent geologicai
circumstanees.

    [l]he acid iRtrusives whieh have been reported hitherto as gyanites
in a broa.d sense in Kokkaido from field observation, do not always show

the eharacters of a typical granite. It seems that they may compreheRd,
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          Fig. 1. bistribution map of granitie roeks of l{okkaido

                          Abb7'evicttions
   Qaarternary deposits. T: Tertiary formations. C: Cretaceous formations.
   Kamuikotan metainorphie eomplex, Jarassic formations and assoeiated ultra-basic
   roeks. H: Ridaka formations and assoeiated plutonies. V: Vo}canic rocks.
M: Migmatites. G:

 1)

 6)
11.)

15)

Okushiri Island

Kayanuma
Ichinohashi

Tokaehigawa

 7)

12)

l.6)

 Granitic intrusives.

          Locatities
2) Imagane 3) Kudo 4) Kumaishi
Sangaidal<i 8) Kagenosawa 9) Otehube
Okushibetsu 13) Shirakawa
Karikaehi 17) Pipairo 18) Tottabetsu

!4)

5) Matsumae
10) Uttsu-dake
Ishil<ari-dake

19) Oshirabetsu
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fiot only various kinds of real plLitonics, but a!so various intrusives wlth

texture of granophyre, granite porphyry or even sornetimes, quartz
porphyry.
    The area･s of the distribRtion of the graRitic intrusives iA IE{okka.ido

are shown in the accompanying map (Figure 1), when the occurrences of
some aeid intrusives with granitic appearaRee and intermediate intrusives
are added for referenee.

    In this paper the writer intends to deseribe ehiefiy the characters

of the main grani£ie rr}asses in various localities in i[{{o}<kaido, with special
refereRce to their rr}oda} eompositions under the mieroseope, and to com-

pare the mutua} relatioR of the variation o£ their essen£ial mineral com-
poneRts. A eomparisoil of the nature of some migmatites in the Hidaka
orogenic zone with that of granitic intrusives in the same zoRe is a}so
presented in this paper.

             Granitic intrusives in the southwestern part

    In the peninsular part on the southwestern II[okkaido, many small
granitie masses of various sizes crop out in scattered areas. Aceording

to the previous publicatioRs, they are roughly divided into two main
types : one is the masses which intruded into the basement of the so-called

Paleozoic aRd are eovered by t･he Neogene Tertiary formations, and the
other is the masses whieh intruded into the Miocene and are covered by
the yoLmger Tertiary formations,

    The intrasives of former type often show that they have exerted
thermal contaet effect upon the adjacent so-called Pa}eozoie sediments,
eausing the formation of various kinds of hornfels, which often certain
newly produeed minerals sueh as biotite, cordierite, andalusite, etc. Granitic

masses of this type qxre known in the distriets o£ Okushiri Island(1)",
Imagane(2), Kudo(3), Kumaishi"'tc(4) and Matsumae(5). (NAGAo and
SAsA, l933--34; HuKuToMi et al., 1935-36:, SuzuKi, 1935; AKiBA, l954)

    The granitic masses belongjng to the seeond type which intruded
into the Neogene Tertiary formations are observed in the Kayanuma(6)
and Kagenosawa(8) distriets. The formation in the former district has
been reported to be PlioceRe (SMTo et al, 1952) though it is not so elear

but that the exact age of intrusion is now a matter under eonsideration.
 * means' loEaiity nuiilbei'in' tke distribution map (Fig. 1). The same appiies to those

   that follow.

 ** Aeeording to the latest personal communieation from M. Ishibashi and T. Sal<akibara,

   it is said that there oceure intruded bodies of granitic roel<s in the Mioeene fo}'mation

   at the northern part of Kumaishi mass,
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Regarding the
into the lower

     [l]tABLE 1.

                    Y, SuzuKI

latter distyiet, the granitic rock is believed to have intruded

Miocene and is eovered by the younger Miocene. (SuGIMoTo,

  Chemical compositions of granitie roel<s in Hold<aido
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ffornblende biotite granodiorite. Yaemon-zaki, Okushiri Islands, Shiribeshi Prov.

Anal., B. Sonoki (J. Suzuki and B. Sonoki (1935)). ･
Diorite. Raruishi, Hutoro, Shiribeshi Prov. Anal., Dept. of Agriculture and Commerce

(T. Ishil<awa (1986)).

Hornblende biotite granediorite. Mizutare, Rutoro, Shiribeshi Prov. Anal., S. Yama-

guehi (J. Suzul<i and T. Nemoto (1935)).

Granodiorite. Pirika, Setana, Shiribeshi, Prov. Anal., Y. Sasaki (J. Suzuki and 7'.
Nemoto (1935)).

Biotite granite. Otehube, Esashi, Kitami Prov. Anal., T. Nemoto (J. Suzuki and T.
Nemoto (1935)).

Quartz bearing hornb}ende diorite. Otarupen, Esashi, Kitami Prov. Anal., T, Nemoto
(T. Nemoto (1932)).

Muscovite bearing hornblende biotitegranite, Iehinohashi, Kamikawa, Teshio Prov.

Anal., T. Nemoto (J. Suzuki and T. Nemoto (1935)),

Biotite granite. Kamishibetsu, Kaniikawa, Teshio Prov. Anal., T. Nemoto (J, Suzuki
and T. Nemoto (1935)).

Granite. Ishiyama, Shimizu, Tol<aehi Prov,, Anal., S. Hashimoto (S. Hashimoto (1954)).

Biotite granite. Shimizu, Kamikawa, Tokachi Prov. Anal., A. Kannari (J. Suzuki
(1934)).

Granite. Tokachi-Poroshiri-dake, Tokachi Pvov., Anal., S. Sal<o (iNC[. Hunahashi, and

S. Hashimoto (1951)).

Hornblende and muscovite bearing biotite granite, Oshirabetsu, Biroo, Tokachi Prov.

Anal., T. Nemoto (J, Suzuki (1934)).
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1954) It is remarkable that the marginal part of the iRtrusive masses
in the Kayanuma district does not show typicai plutonlc texture. In its
neighbouriiag area, there deve}op many intnisives of typieal quartz por-

phyry, which show similar oecurreRee to that granitie mass. Fyom these
featgres it is rather better to eonsider that the Kayanuma masses may
be more or less related to the deep facies of these quaytz porphyries.

    The character of the rocl<s of these masses of youRg type may
resemble each other; they do not show any very eoRspicuous effect /of
contact with their surroundings, whlle they may sometimes be accompanied
by an ore deposit on a small seale. (SAiTo et al, l952, SuGIMoTo, 1954)

    Beside the above two examples, there is a small granitic mass in
the Tertiary area at Sangaidaki(7) near the Kagenosawa district.
(}IuJIwARA, 1954) [I]he roek is somewhat leucoeratie and is characterized

by association with granophyric £aeies containing a small amount of
tourmaline as an accessory const-ituent. As the mass forms the basement

of the region being overlain by the Neogene Tertiary, the age of its intru-

sion is uncertain. From the geologica} circumstanees, hovgrever, it may
be young of similar age as the above eited two.

    The chemical composition of the granitic rocks from the southwestern
province in [E[okkaido are shown in Table 1 (1--4), quoted from previous
papers, for referenee.

                 Granitic rocks in the principat zoxxe

    IR the zonal terrain along the N-S axia} mom}tain range in eentral
Hokkaido, there vLridely develop thiel< formations of Cretaeeous and pre-

Cretaceous roeks whieh belong to the so-called }Iidaka formations. The
tot･al length of the zone measures nearly 320 km. from north to south.

    The formations are composed of various kinds of sedirneRts, meta-
morphies and migmatites }oeall:T associated with some acid to ultra-basic

intrusives arranging sub-pa.rallel to the general trend of the formations.

The several granitic masses which oecur at Karil<achi pass (16) on the
western side of Shimizu and Mikage towns, at Pipairo(17) aiid Totta-
betsu(18), as x7vell as near Oshirabetsu(l9) in southern [E]okaehi proviRee

are examples of the intrusive types in the zone. Of these ma.sses the
eomparatively vLTidespread occurrence of acid intrusion in the Karil<aehi

distriet is conspicuous. (YA]y[ANE, 1911; OKAMuR･A, l911; ODAIRA, 1926,

1928; SuzuKi, 1934b; I{uNAHAsm and IIAsHiMoTo, l951; HAsHiiy[oTo,
1953, l954)
    From the geological evidence, several srfiall masses of gyanitic rocl<s
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in the areas of the northern part o'f the centra} zone, aye considered to

have relatioR with those in the sout･hern part. The ehief loealities of
the granitic masses in the northern half of the zone are as follows : vicinity

of Ishikari-dake(l4-), Shiyal<awa(13) in Ishil<ari Province, Uttsu-dake(10)

in Kita,mi Il'rovinee, Iehinohashi(lD ancl Okushibetsu(12) aiid Otchube(9)

hi [I)eshio ProviRce. None of them is of any eonsiderable ayea in eom-

parison with those in the southern hal£ of the zone. (OKAMuRA, 1912,
1913; NEMoTo, 1932; SAKo, 1952)
    The granitie masses in the central zone intruded always vLrith the
various kinds of sedimentaries aBd migmatites of the so-ealled Hidaka
formation and exerted conspicuous contaet effect on the surrounding
rocks. It is not seldom that some granite masses espeeially iil the northern

part of the eentral zone, are locally eovered by Cenozoie sediments aAd
young volcanic materia･ls.

    It ean now be said only that the intrusions o£ the granitic rocks
are yotmger in age than the late Paleozoic or Jurassie and older £han
Mioeene fx'om the field evidences. I{{owever, iR view of the structLiral
eonsiderat･ion on the IEIidaka mountahi region, at lease the plutonie rr}asses

in the eastern side of the ffidaka district are thought to have a.ppeared
in late Mesozoic age,

    ']]he known chemical analyses of the .crranitic rocks iR t'ne eentral

zone of IIol<kaido, which have already been reported in va.rious papers
will be refered to Table 1 (5-12),

                Modal relations of tke granitic rocks

    As the moda.} analysis is very convenient and significant to use in
petrologica} researches on plutonic rock, the writer has caleu}a.ted the
modal pyoportion of the essential constituents of the various roek facies

in the rnain granitic masses in Hokkaido by means of point counter
method uRder microscope. The results of those ealculations are cited
in Tables 2 aBd 3.

    To compare the eompositions of these various masses, triangular
diagyams in which the spots are plotted to show respectively the ratio
of quartz pltis potash felspar, plagieclase and mafic minerals of every rock
facies, are yeproduced in Figure 2 (a-e).

    It can be recognized in these diagrams that･ most of the spots fall
in the so-called moda} plutonie field proposecl by the writer (Suzul<I, Y,

l955) , constructed by plotting pereentages of essential mineral constituenfs

of plutonics, and the spots indieate a pretty eharaeteristic variation of

the roek faeles among these masses and within the masses themselves.
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rl]ABLE 2. Average
                 (A>

(l;ranitic Roeks in Hol[kaido

modal value of each grapitie

 Granitie intrusives
mass.
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Loeality

6kushiri

Kumaishi

Imagane

Sangaidaki

Otchube

Uttsu-dake

Shirakawa

Ishikari-dake

Karikachi

Oshirabetsu

,,Na,:aewge?g.gof,

Quartz Potash
felspar

?lagio-
 elase

, Biotite Horn-
blende Others

l

11

5

3

6

8

1

1

4

15

36

1
1
1

l
I
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23.8

27.7

2e

24.7

29.2

30 3
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     i17.3 i
     i
3o 2 I

23 7 I

13.3

 6.6

Z3

24.6
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2o.g I/

     /16.0
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24.1
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     i
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,,I

45

38.

42.
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45.
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36
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o
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1

o

9

21
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gl

 5.0
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 L2
 8.5 i,

 2.6 l
     i 8.6 i
     1 8.8 l
     !
 8.7 l
     l
13.6 i

 7.6

g.s

s
.
z
     l O.O l･
     l
 3.1 l

18.3
     1     1 O.4 1i
     l
 1.2 lii

     [

4.3

3.3

1

5.2

O.I.

2.3

O.7

O.3

O.2

O.6

(B) JV[igmatitie roeks in Ii[idal<a district

Cordierite
  migmatite

Granitie
 migmatite

/

;

39

45

35.9

     l
3e.2 j

     l

1.4

3.2

40

52

,1

.8

21.3*

13.1

    /
o.o i

    I
O.4

i.3*:ts

 O.3

 * Ineluding museovite (3.2.oof).

** Ineluding cordierite (O.9%).

      [l]ABLE 3, Modal analyses of granitie

      (All data measured by the writer exeept the

 Okteshir･i Island

Sample                       Potash                                  Plagio-          iQuartz  No.                       felspar                                   clase

   7 3.6 1.3 66.8
  10 15.1 e.O 48.4
  ll 25.8 20.9 41.7
  14 18.3 24.6 44.3
  15 24.6 11.8 41.3
  17 24.4 ]D.2 50.7
  l.8 28.6 9.8 50.9
  rl.9 30.5 11.3 42.7
  2e 35.6 1.1.8 43.9
  23 24.0 l.9.8 41.1
  25 30,9 25.3 34.5
*' ineludes pyroxene (O.3%). *2 *3 *` wholly altered

 yocks in llokl<aido,

roek of Imagane distriet)

              Horn- Biotite
              blencle .

   0.0 ].3.7
  11.7 23.3
   7.7 3.1
   O.O 9.5*i
  10.3 il.7
   7.2 6.0
   7.9*L' 2.6*3
   8.4 5.8
   4.i 4.2
   7.3*4 2.9
   6.1 3.1
to ehlorite.

Others

 14.6

  1.5

  O.8

  3.3

  e.3

  1.5

  O.2
  1..3

  O.4

  4.9

  O.1
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.Uh"nctishi ctistorl･ict (eo}leeted by K. "ffakino).

SaNM.P.le Quartz fP.9$S.h, P,lia.g,i.O-

  16 22.e 10.9 43.2
 i25 30.5 11,O 44.0
 139 33.4 5.0 45.6
 316 23.2 3.0 47.1.
 331 29.6 3.0 47.6
bnctgce･n,e clist･i'･ict (data from C. Akiba (1954)).

            20 13 45
Scmgctidaki d?lsti'･ict (eolleeted by T. Hujiwara).

   5A 17.5 26.1 41.8
  73 29.0 45.]. 21.5
  78 24.9 34.e 31.3
 125A 25.2 15.5 45.6
 126 25.1 ].3.1. 49.2
 137 26.5 14.1 38.9
*5 ineludes tourma]jne (O.6%).

*" includes tourmaline (e.8%).

*7 ineludes augite (7.4%).

Otch･itbe di$tr･ict (colleeted by H. Ando).

  17 14.9 4i.O 4e.5
  i9 27.4 37.8 31.3
  23 23.9 9.1 55.1
  25 27.4 1.9 54.2
  26 40.e 28.3 25.3
  29 37.0 i9.8 37.9
  18 28.3 11.5 49.6
   9 34.8 12.3 42.2
Utts･ie-(lake d･ist･)'i,ct (eolleeted by Y. Urashima).

            30.3 20.9 43.9
lsh･ikct･?"･i;-cZcehe distr･ict (eolleeted by Y. Katsui)

 202 13.2 O.e 58.6
 203 l.5.2 O.O 58.0
 206 20.6 O.e 55.1
 211 20.4 O.O 49.7
*s, *g, *io, & *ii eontain eh}orite (*S, 6.6go!; *9, 6･

Shi･}'a･kazva clistrict.

  65 26.4 l6.0 45.2

9%;

Biotite

 i5.5

  9.1

 le.i

 19.5

 11.4

 12

  2.2

 O.3
 O.1
 o.o
 3.4

 1.i

*10

 3.6

 3.5

11.3

l.6.5

 6.4

 5.3

iO.4

10.7

 2.6

 9,7

 8.3

 9.3

 7.7

,5.7%;

 8.6

*ll

fforn-
blende

  o.o

  3.8

  O.5

  6.5

  8.l

  9

  8.1

 3.1
 8.5
 4.1
 4.1

 9.6*T

    o.o

    o.o

    o.o

    o.o

    o.o

    o.o

    o.o

    o.o

   o.o

   i8.3*6

  18.1*b
  14.8*io

   22.o*n

, 5.1%).

   3,i

Others

  8.4
  1..6

  5.4

  O.7

  O.3

  1.

  4.3*z,

  l.O

  1.2
  9.6*6

  5.1

  9.8

o.o

o.o

e.6

o.o

o.o

o.o

O.2

o.o

2.3

e.2

O.4

O.2

O.2

O.7
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 Kte?"ikachi

  Sample
   No.
Pass

51156

51150A
51150B
51150C

Shimizu-uOni-A

Shimizu--Oni-B

Shimizu A
Shimizu B
Shimizu C

51154

51152

51151

51157

51159

clist･r･iet (eolleeted

Quartz

  21.7
  32.2
  34.9
  37.3
  40.1

  26.0
  32.4
  26.3
  26.1
  26.2

  28.2
  30.1
  25.2
  34.2
  32.7

  by S.

Potash
felspar

  23.5

  37.3

  28.2

  26.2

  24.8

  30.0

  27.9

  14.4

  11.4

  17.2

  29.5

  15.2

  4.4
  38.2

  33.6

Hashimoto).

Plagio-
 elase

 47.6
 27.9
 33.7
  32.6

  3e.7

 34.7
  33.7

 39.4
  44.0

  34.2

  39.6

  46.5

  49.5

  23.4

  27.3

Biotite

 6.1

 2.5
 3.1

 3.7
 4.4

 8.8
 5.7
19.5

17.9

21.8

 2.7
 7.5
18.4

 3.9
 5.0

Korn-
blende

1.0

o.o

o.o

o.o

o.e

O.4

O.3

o.o

o.o

o.o

o.e

O.6

2.1

o.o

1.2

Others

  O.1

  O.1
  O.1

  O.2

  o.o

  O.1

  o.o

  O.4

  O.6

  e.6

  o.o

  O.1

  O.4

  O.3

  e.3
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      Fig. 2. The Mf, Pl and Q-Kf diagrams for plutonic masses in Hol<kaido.

    In order to scrutinize the eharacteristic ehemieal relations of rocks,

the principie. of the variation diagram by llarker has often been adopted

by petrologists. Now the writer proposes to describe the variation
diagrams in terms of modal proportion of mineralogical composition in-
stead of chemical peyeentage of plutonie rocks in order to test specific

yelations between the rock series.

    Petrographieally the color index o£ Shand is a very coRvenient and
farniliar for the easy examination of the properties of rocl<s. Accordingly

a diagram was next made from the modal composition of the granitie
rock in Hokkaido, in which the (10e-color index) of the roeks are takeR
as abseissa, and the modal eontents of essential salic rninerals in these

rocks are iR eaeh case plotted as ordinates. [l]he diagram represents
analyses by a. series of points arranged with reference te reetangula.r
cordinates. Sometimes a rapid chaBge of nature is obseyved even thyough
a. single rock-mass ifi detailed investigation on the subject, the variation

in different parts of an individua} rock mass ls generally of the serial

eharaeter, when some plutonie roeks of eogRate origin will show a. eon-

tinuous relationship to one another. I{owever, the eharacter of variation

may genera}ly oceur along a certain definite line indicating that in each
case there is a strong family likeness,



530 Y. SUZUI<l

    The trends of variation of eaeh eomponent of salie mlnerals aecom-
panying with the change of eolor index are expressed obviously by the
method of Figure 3 (a-h). In generai the results of modal investigation
are more or less seattered but the geneyal trend of the modal eomposition
of each mass is reeognizable by noting the avera.cre h]clination.

    When the roe}< beeomes leueoeTatic, as is usual as eaeh eornponent
of salic minerals increases, the inelhiation of iRcrease of plagioclase eontent

is not only very slow, but its content sometimes even decreases, Generally

a certain mass.has its own pretty distinctive yegularity iii variation of

minerals, but when comparison is made one against another there may
be seen a eonsiderably differe"t relation among them. It is reasonable
to consider that the eharacter of masses which oecur in the same geologieal

province and have resemblant natures vsTith one another, may be caused
by some similarity in their genesis,

    The abseissa of this diagram will iRdicate rottghly the inereasing
of silica content and the decreasing of Mg, Fe eontent in chemieal com-
position. It may be said the variatlon curves of modal quartz and potash
fe}spar in the diagram directly indicate the inerease of SiOL) (in othey

cases Niggli's qz oy Noym Q), or K20 respectively, while the curve ot
plagioelase indicates the deerease of CaO. In short this modal variation
diagram roughly corresponds to some parts of Harker's variation diagram.

In these cases NaL,O eontent may show more or less inerease along with
silica content.
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granitie

s

The

                   Properties of the granitic rocks

    As shown in Figures 2 and 3, the mineralogieal characteys of granitic

roek gathered from various loealities in Hokkaido, are pretty obviously

illustrated by using the modal variatioll diagrams. They indicate that

most of the masses are to be identified rather as interrnediate or some-
times basic in character though considerable aeid or leucoeratic bodies
are loeally observed in them. For example the main part of the Karikaehi

mass can be ealled granite on the basis of its mineral composition and
texture, but the other rnasses all have rather granodioritic to quartz dioritie

eomposition.
    Though only one seetion has been exarnined, it seems that the granitie

masses of Uttsu-dake continuously vary in composition beeoming similar
to the ma.sses of the ShirakaxxTa and Ishil<ari-dake distriets, and the
a,nalysis of it closely fits the variatioR line of the lattey two. On the other

hand, the Otchube mass rather shows a strong differenee in the inclination
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of modal variation from the modal variations o£ two lacalities, in spite
of the good similarity on the aveyage eomposition between the masses of
Otehube aRd Uttsu-dake distriets. They niay be a'fliected by local geological

eircumstances.

    These small granitle masses of the northern part of centra} Hol<kaido
eonsiderably resemble each other, and seem to have somewhat of genetical
connection with one another. It will be satisfaetory･ to eonsider that they

differ in general characters from the granitic intrusives hi the southern

part of central Hokkaido along the Nidaka mountain region.
    The granitic rocks of the Kayikaehi distriet seern to be of a type
pretty characteristie to Hokkaido in theiy rather normal granitic nattire

iRdieating they have much potash felspar content in contrast with that
of plagioclase.
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    AIthough the mass of Oshirabetsu granite is located in the eastern
side of the ceBtral mountain region similarly to the Karikachi granites,

this intrusive mass has relativeiy large quantity of plagioclase and
small potash felspar, indieatii3g that the feature of mass is also highly

eharaeteristic for normal plutonie series. Ie is very eurious £hat the
mass has little hornblende and large biotite contents in spite of the faet

that the mass possesses a eomparatively large amount of plagioelase

eontent.
    OR the whole, the general eharaeter of the plutonic masses in the
proviBces along the eastern gide of the baek-bone yidge of ceBtyal }Iokl<aido,

is not very clear, but there seerns to be a tendeney that the masses in
the northern parts have a }arger content and a rapid iRereasing of the

potash felspar in eompany with the diminution of eolor index, as com-
pared with the rnasses of the southern parts. The quartz content through-

out £he masses is Bot so very different. The chief points of dissimilarity
among the roek series are found in the ratio between the potash felspar
and plagioclase contents ; the conteRt of plagioelase is substituted by potash

felspar eontent aceording to inereasing of salie minera}s.

    With respect to the Sangaidal<i mass in the Oshima Peninsula some
part of it ls eomparatively leueocratic; the naoye the potash felspar eontent

of the mass increases, the more leucoeyatic the rock becornes, as is often

observed in the case of aplite. As has already been mentioned frequently

these extreme leucocratic parts in the mass show graphic intergrowth
between potash felspar and quartz under the mieroscope. In spite of its
granitie eomposition the virhole mass wi!1 not be a real plutonic, and is

better to consider it to be an aeid hypabyssa} rock in eharacter and at
least some part of thae mass must be recognized as granophyric facies.

    The modes of oceurrenee and petrographica} characters of the Okushiri

and Kumaishi masses are somewhat like eaeh other, and they show pretty

wide differences from the other masses in Hol<kaido. These southwestern
masses eontain a comparatively large quantity of quartz rather than of

potash £elspar, exhibiting a typical granodioritie compositioR. It is notice-
able that the trefid of variation of the roeks from those two loca}ities

are rathey mueh similar to those of the granodioyitie yocks in the Kitakami

distriet in the northeastern part of Japan. (SuzuKI, Y. 1952, 1954)
    Beside the above-mentioi'se<] intrusive inasses, there distribute wide

migrnatite zones esl[beeially in the southern half of the central zone aiong

the Hidaka mountain region, which weye formerly considered to be granitic

masses. In the field the migmatlte seems to be gneiss with granitie
appearenee but it is very. conspicuous that the variation of the mineral
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eonstituents of the migmatite entirely differ from £hat of the intrusives.
For eomparison and contrftst the diagram for the modal eomposition of
migmatite series may be eonsidered here. In genera} when a granitic
roek beeomes leueocratic the quartz eontent and potash felspar content
increase in ordinary plutonie rocks. Bu't when the model compositions
of the migmatites, ealculated by Y. SoToz.ll<i (1956), are plotted in the

above described variation diagram, the quartz eontent in the roeks ob-
viously decreases in opposite direction, and potash felspar content is
invariable, comparing with the cofitents of the intrusives. (Fig. 3h)
ffowever it is of mueh importance that the average values of granitic
migmatite show mueh resemblance 'to those of adjacent Oshirabetsu intru-

sives and it may be considered that some genetieal relations exist between

them.
    These considerations also can be proved by the points arranged with
reference to 'triangular cordinates (Fig. 2-f), in whieh the trend of varia-

tion of migmatites is nearly normal to the general trend of what has been

ealled the modal p}utonie field by the writer which is expressed by the
variation of comrnon plutonic rocks.

    According to M. [II[uNAHAsm, Y. SoTozAI<I aAd others, the migmatites

in the Hidal<a metamorphie zone are divided into two main types : eordierite

migmatite and granitic migmatite. (HuNAHAsHI & HAsmMoTe, 1951;
KIzAIg, 1953; HuNAHAsl-II et al, l956; SoTozAKI, 1956) Examining the
modal analyses by -Y. SeTozAKI, it is very remarkable that the disthiction

of the two is clearly shown by the eolor index, especially the existence
of corclierite is controlled by total salic contents, and the cordierite

occurs in the rocks until the eontent of the (100-color index) of them
has reaehed about 80% of total.

                           Sttmmary

1) When considering the various kinds of granitie rocks in [EIol<l<aido,

they may be essentially at least elassified into the following four types
according to the rnodes of occtirrenee and petrographieal characters, thottgh

always the exaet age of these gyanitic masses is not established for most

of them. (Fig. 1)
    a) The young granitic rocks intruded in the Tertiary formation
        in southwestern Hokkaido.
    b) The granodiorites intruded in the areas of the so-calied Paleozoie

        in southwestern Hokkaido.
    c) The granitic rocks intruded in the so--called Hidaka formatioR
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        of the eentral part of maiii Hol<kaido. These rocks may be

        rather divided £rom their characteristic featuires into two sub-
        groups :
       ' (i) The rocks in the northern half, and
         (ii) Those of the southern half.
    d) The migmatite in the Hidaka metamorphic zone.
2) The Tesults of modal anal's,ses of these granitie rocks from many
localieies are shown in Tables 2 and 3, and the data are set forth in detail

by a suitable method of graphieal representation.

3) The quartz-potash felspar, plagioc}ase and mafie minerals triangules

show the respective characters of each plutonie mass (Fig. 2 (a-e)).
Especially the natures of migmatite are seen to be quite different to those

of the other intrusives, and some of it is out of the moda} p!atoRic field

in the triangular diagram (Fig. 2f).

4) The relations between sa}ie minerals and color index are shown in
the other diagrams, which will clear}y express the inelina,tion of the
diminishing and increasing of each essential mineral (Fig. 3 (a-g)).

5) In this diagram, the variation lines of the essentia} minerals are
respeetively peculiar to the roeks and shovLr that the migmatite has a quite

different natuye compared with the other intrusives (Fig. 3h).

6) Regarding £he granitic rock sexies in the axia} zone of central Hok-
kaido, as a whole it seems quite particu}ar in that the antipathy of potash

felspar and plagioclase is much more marked in the roek series of the
northern districts thaii in those of the southern districts, which fact may

be connec£ed with their depth of formation.

    The writer desires to expTess his sincere gratitude for the kind
guidanee given at all times by ?rofessors T. IswKAwA and J. Suzum.
Acl<nowledgements are also due to Messrs S. IE{AsmMoTo, Y. URAsHIMA,
Y. KATsul, 'l]. ]iE[uJIwARA, H. SATo, K. MAKINo and IEi[. ANDo, for permission

to use many valuable thin seetions of granitic roeks colleeted by them
from various localities in Hol<kaido. Oii cornparing the natures between
granites and migrx}atites, the writer is indebted much to Mr. Y. SoTozAi{I's

paper in vsrhich the caleulated data on the Ii{idaka migrnatites are given.
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