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  A NOTE ON SODAdiAMwaXBOmeS XN CRYSWMpt
                                             A          LxNascHxsrecs waoM HoKKAxDo

                           By

                       jti:} SUZUKI

                    With 6 Text-Fzagures

      Contributions from the Geologieal and Mineralogieal Department,
        Faeulty of Seienee, Hold<aid6 Irr}peyial University. No. 219.

                    xNTRoDuc grxoN

    lt is worthy of notiee that various kinds of sodiLim bearing sili-

eate minerals, sueh as glaueophane, crossite, xiebeekite, croeidolite,

aegirite-augite, albite, ete. oceur in the especial faeies of the crystal-

line schists of the so-called KamulkotaR System, which extends as a･

naryow belt along the western side of the central moLmtaiii raiige of

Hokkaid6. In former times, the yoeks whieh colltained the above
mentioned minerals weye known only as boulders or sands in t,he beds
of the Isikari(i) and the Obirasibe rivers(L'), but Iately the origlna} out-

creps o£ these roeks have been fe£md here and there in the areas ef
the ii<amuikotan formation, tVBe typical localities being well I<nown

at Kamuikotan, Et-anbetu and the }Ioro]<anai Pass iii the Previnee of

Isikari(3), H6raisaii near Mituisi in the Provinee of Hidaka(`}, aRcl

[[teikaRbetu in the Il'yoviiiee o£ 'II]esio. (Fig. 1)

    The roeks from these locaiities show mani£old varietal differenees
h] structLire and minera} eomposition, aRd contain abmidant veins,

   (1) ff. S. WAsmNGToN: Am. Jour. Sei.,4 Ser, Vol. XII <1901) p. 35. S.
NAI<Awo: Jour. Geol, Soc. [l)ol<yo, Vol. XXXII (1925) p. 117.

   (2) H. urATIyA: Jour. Geol. Soe. [I]ol<yo, Vol. IX (1902) p, 98 & 147.

   (3) J. Suzul<I: Jour, Geol. Soc. Tokyo, Vol, XXIXIX (1932) p. 132. Jouv.
Jap. Ass. Petr. Mill. & Eeon. Geol., Vol. VIII (l932) p. 184. 3our. Geol. Soe.

[[Sokyo, Vol. XXXXI (1934) p. 392. J. Svzui<i & S. YArvc[AGuw: Jouv. Geol. Soc.

[l]okyo, Vol. XXXX (1933) p, 387.

   (4) T. ¥osiMuRA: Jour. Jap. Ass. Petr. Min. & Econ. Geol. Vol. XV
(1936) p. 26. M. IsiBAsl: Jour. GeoL Soe. Vol. XXXXIV (1937) p, 487. K.
[I]AKEuTi & M. SAMBoNsuGI: Geol. Report, No. 1 (1938) Ind. Lab. Hold<aid6
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thus offering a very interestiRg field for petikeiogieal and minera-

log,ieal study. The properties o£ some espeeial rocks of this kind
have ofteit been reported by the writer and otkers(]> but eomparative-

ly few of the inineral species jn themselves hav･e been submitted to

detailed investigation. The specific objeet of this paper is to prese}it
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F'ig. i. Map showing the distribution of the Kamuikotan System
and the maki loealities of soda-arnphiboles in Hokkaid6. (l)
Toikanbetu, Prov. Tesio, (2) Hovokanai Pass. and Kamietanbetu

Prev. Isikari, (3) Kamuil<otan, Prov. Isil<ari, (4) H6raisan near

Mituisi, Prov. Hidal<a. 1:7000000.

a detai}ed aceount of the physieal and chemical preperties of

soda-amphiboles in the various erystalline schists from the

meiitioned loea}ities.

sorne

above

    (1> J. SuzuKI: Proe. Imp. Aead., Vol. VII <1931) p. 283. Jour. Jap,
Ass. Petz'.. Min. & Econ. Geol., Vol. VIII (1932) p. 11. Ibid, VoL VIII (1932)

p. 184. Proc. Xmp. Aead., Vol. IX (1933) p. 617. gouz'. Fae. Sci. }Iokkaicl6 Imp.

U]iiv. Sei'. IV Vol. ZI (1934) p. 339. Jouv. Jap. Ass. Petr. Min. & Eeon. Geol.
V'ol. XII <1934) p. 55. [V. Yosm･iuRA: Ioe. cit. p. 26. K. [lrAi{EuTi & "'I. SAMBoN-

su{}I: loe. cit. p. 6.
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                  MODE OF OCCURRENCE

    The erystalline sehlsts of t.he Kamuikotan Syst-em are roughly

classified into thyee main types: silieeous sehists, basie sehists and

calcareous sehists. There are niany layge masses or lenses of ultra-

basie yoeks new mostly represented by seypentine, whieh intruded
in these erystalline schists in relat,ion with the great orogenic mov･e-

111e11tS.

    It is noticeable that the contaet zoBe between the erystalline
schists and ultra-basic rocks is eharaeterized by a severely metamoy--

phosed roek facies, eontainlng an unusual ainount of sodium-bearing

silicate mjnerals. It js very reasonable to eonsider that the special

rocks in the contaet zones are the result by the aetion of heavy pres-

sure as well as of the sodium rieh hydrotheymal solution which was
derived from the ultra-basic intrusive masses. In othew words, the

occuryence of the various sodium-bearing silieates iR the contact
zones is due to the metasomatie action(i) between the original miAerals

in the normai Kamuikotan roeks and ascending sodluiin rich solution.

    CI]he soda-amphiboles, now about to be clescyibed, generally oceur

as an important rr}ember in the contact zoRe, and show a eomplex
assemblage with various kinds of minerals. The typieal soda-
amphibe}e bearing erystalline sehists whieh are found in the several

representative localities in i[[okkaid6, are tabulated as fol}ows.

                     (A) Si]iceous sehists

     1) GIaucophane quartz sehist

     2) Glaucophane-bearing garnet serieite quartz sehist

     3) A}bite glaucophane quartz sehist

     4) Garnet-bearing albite glaucophaBe quartz sehist

     5) Epidote glaucophane quartz sehist

     6) Chlerite beariRg glaucopha.Re quartz sehist

     7) Zejsite garnet glaueophane quartz schist

     8) Aegirite--augite-bearing garnet glaueophai3e quartz sehist

     9) Aegirite-augite-bearing rlebeckite quartz sehist

    10) Garnet albitG riebeekite quartz sehist

    11) Aegirite-augite garRet albite riebeckite quartz schist

   (1) V. ]Y[. GoLDscHMiDT: Neues Jahrbueh £ Min., Bd. XXXIX (1914>
s. 193, and Eeon. Geol. Vol. XVII (1922), p. 109.
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1)

2)

3)

4)

5)

6)

7)

8)

            (B) Basic sehists

Garnet glaueophane schist
Muscovite garnet glaucophane sehist
Zoisite plagioclase glaucophane sehist

Caleite-bearjng glaueophane sehist

Caleite-bearing chlorite plagioclase glaueophane sehist

Zoisite glaucophane sehist

Epidote glaueophaiie sehist
Diopside-bearing glaueophane chloyite sehist

 Fig. 2. Garnet-bearing albite glaueo- Fig. 3. Epidote erossite sehist.

  phane quartz schist. (Horokanai (Kamuikotan, ?rov. Isikari)

     Pass. Prov. Isikari) xi5. xl5.
    9) Diopside-bearing epjdote glaueophaRe schist
   10) Zoisite xnuscovite glaueophane schist

   ll) Albite glaueophane schist
   12) Aegirite-augite albite glaucophaiie schist

   He]"e it must be noted in additioR that the place of giaueophane
in the above eited roc}<s is some times takell by erosslte and that the

riebeekite ofteR shews croeidolitic nature.

    In many eases, both types of roeks, sl}ieeous and basic, are
fiRely crystalline and eompact vgiith Iight or dark bluish gray co}our

and show a sehistose strueture owing te especiai orientation of the

constkuent erystals. When the roek is comparatively coarse-grained,
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tke individuals of the soda-amphibole often attain seveyal milii-
meters h} their length.

    It is a remarkabie thing that glaucophane and crossite are the
chief eonstituents not only in the silieeous but also in the basie sehists,

while the riebeekite and eroeidolite usually occuy only in the high

si]iceous type, or rarely in the espeeial faeies of the basic sehists

whieh were severely effeeted by the hydrothermal siiieeous media.(i)

So far as the writer kBovLTs, the assoeiation of glaucophane (or
crossite) and riebeckite (or erocidolite) is not ofteB seen in the same

   Fig. 4. Gavnet bearing riebekite Fig. 5. Aegirite-augite bearing albite
    quartz          sebist (Kamietanbetu, crocidolite quartz schist. (Kamui-
        Prov.             Isikari) ×30. kotan, ?rov. Isikari) ×30.
yoek from Hokkaid6, though they respectively oecur together wjth

aegirite-augite. These faets may suggest that glaueophane and
riebeekite were foymed under some different condition.

                  PHYSiCAL PROPERTIES

    The soda-amphiboles iR the various kinds of erystalline sehists
from Hokkaid6, a!'e glaucophane, crossite, riebeekite and croeidolite,

and       isomorphous forms among them.    the

                          '   (1) J. Suzu-: Jour. Fae. Sei. Hokkaid6 Imp. Univ., Ser IV, Vol. II
(1934), p. 348 & Seience (Kwagaku), Vol. VI <1936), p. 196. T. ¥oslMuRA:
 loe.    eit. p.         34.
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     With some exeeptions they sho"T the short prismatie form xKTith

dark bluish colour. Two sets of cleavage planes paralle} to the

prismatie faces are strongly developed in the crystals thottgh the

terminal faces are usually abseRt. Fine eraeks, common}y at yight

angles to the prismatic axis of the crystal are often seen. Under

the microscope, nearly a}1 of them show zonal structure and an un-

dulate extiRction due to the aetion of a distorting facter. The
physica} properties of the typical six examples ef the seda-amphiboles

£rom･Hol<kaid6 are shown in Tables I and II.

[I]ABLE I

:

(l)

 Prismatic (O.5×O.1mm)
 b -. Y, O.P. !1 (OIO)

 cAZ = 5-v70

 (-) 2V == 35aj400

 X ==- Iight yellowish violet

 Y -: light bluish violet

 Z - blue

 x<y<z
 ni := 1.651-iv1.663 (Kio)

 n2=1.660--1.66g ,
 n, ==: 1.664-h-l666 (O,)

 no =: l.665--1.668

 nF -nc = e.O18

 P>v

Glaueophane (Ki,, & OD (2) Glaueophane(T2) (3) Crossite ([I]iB)

Prismatie (2xe.3 mm)

b :- Y, O.P. !! (OIO)

ctXZ = 8-w140

(-) 2V = iO･w150

X == light yellowish violet

Y =:: light violet

Z = light prussian blue

x<y<z
ns =- l.652--1.663

nny =T- I.659･--l.667

nF-nc = O.O18

p>v

Prismatic (O.5×O.1 rnm)

b= Z, O.P. LL (OIO)

eAY=]8-h-200 .
(-) 2V = 45--..500

X =- yellowish violet

Y =- prussian blue

Z -- violet

x<y>z
ni = 1.658aj1.666

no = 1.662jx-1.672

nF-nc = O.O18

P<v

(1) Glaueophane in epidote glaucophane sehist (Kw) from Kamuil<otan, Prov. of

   Isikari and in aegirite-augite glaueophane albite quartz schist (04) from

   Obirasibe, Prov. of Tesio.

(2) Glaucophane(i) in garnet-bearing albite glaueophane quartz schist from the

   Horokanai Pass, Prov. o£ Isikari.
(3) Crossite in zoisite-bearing epidote erossite chlorite schist from the Horo-

   kanai Pass, Prov. of Isikari.

this

(1) The
paper.

chemieal COMPOSItlO]1 of the specimen is given in Table III in
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[liABm II

(4) Riebeekite (U,)

Prismatic (O.5×O.2 mm)
}) =- Y, O.P. 1! (OIO)

eAX == 5-bl80

(-) 2V == 7ede750

X =: prussian blue

Y == gzrayish viole£ blue

Z == iight yellowish brown

X>Y>Z
ni = i.678--1.682

no := l.683ag1.686

I
･

i/ (s) Riebeekite(Eig&Ei2)

i
l

I

Prismatie (3×O.2mm)
b -: y, o.p. !1 (elo)

eAX == O･nyv3o

(-) 2V = 50 -v530

X =: dark prussian blue

Y = grayisb violet blue

Z = light yellowish brown

X> Y>Z
ni =- 1.680Nl.687 (E,,)

n2 = 1.686･iv1.6go

ni = 1,689 ---l.699 (E,2)

nq = 1,697Ain-tl.705

nF-nc == O.023

P>v

F

l

F

(6) Croeidolite (KiD

nF-nc == O.025
P )'N sl

l
I
I
l
l

:

t

i
1

I
I
I
l
l
,

{

I
l
I

l

j
l
･

l

Fibrous (1xO.Ol mm)

b =- y, o.p. 11 (oio)

eAX == ode2o

(-) 2V -= ?

X == darl< prussiail blue

Y ==: grayish violet blue

Z= light yellowish brown

X>Y>Z
ni == i.7ee--1.706

no = 1.712--1.719

nF-nc == O.023

(4) Riebeekite in aegirite-augite bearing riebeekite quartz

   mari, ?rov. of Isil<ari.

(5) Riebeekite in garnet bearing riebeekite quartz sehist

   Prov. of Isikari.

(6) Croeidolite in aegirite-augite bearing albite croeidolite

   Kamuikotan, Prov. oS Isikari.

sehist from Takado-

from Kamietanbetu,

quartz schist frorn

    Comparing the properties of the soda-amphiboles noted iii the
above tables, one caB see remarkable differenees in thern. For in--

staAee the glaueophane is lighter in eolour and shows }ower indiees

o£ refraetion on cleavage fiakes than those of riebeckite amphibole.
(Fig. 6) The erossite shows intermediate indices of refraction be-
tween g}aueophane and riebeekite and is eharaeterized by its optical

plaRe being perpendieulay to (elO), eonsequently b := Z, ai}d cA'Y =

18 tw 2eO, so that the eharacter of elongation is positive or negative.(i}

    (1) Xt is lately reported by Y. HoRmosl and S. ZIzAIMARu that erossite
shows eomparatively wide distribution in the erystal]ine sehists in the Titibu

distriet in eastern Japan, Sikoku and KlytlsyQ in southvtTestern Japan, (Y.
}IoRil<osl: Jouy. Geol. Soe. Japan, Vol. XXXXII (1935) p. 48, jap. Jour. Geol.

Geogr. Vol. XIIII (1936) p. 151. S. ZIzAiMARu: Jour. 3ap. Ass. Petr. Min. &
Eeon, Geol. Vol, XVII (.t937) p. 290. Ibid. Vol. XVIII (1937) p, 3e, 62.)
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    In the speeial amphibele schist or amphibolite in the contaet zone

along a serpentine mass, the minute erystals or fibers of the soda-

amphiboles often develop on the peyiferies, cleavages and eracl<s o£
the green ey yellowish greei3 hornblende, showiBg the partial meta-

somat･ism of the oyiginal eonstituent. Geod examples o£ this kind
are seen in t,he roeks from H6raisa･n near Mituisi and the ]I[orokanai

Pass. The gyeell homiblende assoeiated wit･h yiebecklte fibres in tke

amphibolite from the former locality, was studied by T. YoslMuRA,
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Fig. 6. Diagram showing the lndiees o£ refraetion of
       soda-amphiboles from Hol{l<aid6.

showing the £ollowing eharaeters: X = light yel}ow, Y == dayk yel-
lowish green, Z==dark greenish blue; Absorption is Yl}lzZ<X.
Optieal plane is parallel to OIO. Extinction angle eAZ = 3-40, ni =:

1.656, nL, = re.670 (-)2Vt="500. The riebeel<ite fibres, developing

iinainly on both the terminals of the above mentioned g`reeR horn-

blende are: X == dark prussian blue, Y :reddish purple, Z= light

yellow. Absorption is X>Y>Z. Op£ical plane is para}iel to OIO.
Extinetion angle eAX':=:Otw30. ni.#RL, =1.682 t:O.Oe5. 2V is
medium.
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    The green hornblende with glaueophanized marg-i'n ln the amphi-

bolite from the Iloyoka.nai Pass shoviTs similar eharacters to those of

the xx6yaisan hornblende, though its lndices of refraetion are slight-

ly Iower: ni = 1.651tw1.658, n2 = 1.658tw1.664 or part}y ni ::: 1.669 p-

1.677, B-o. = 1.68etw1.687. The glaticophane on the margin shoxvs
nearly the same eharacters as those of the glaueopha･ne sehist from

Kamuikota･ii, eited in Table I (l). It is worthy to iiote that in the

example £yom }I6raisaR, the riebeckite is fouBd as a nirember gf
the amphibolite, in spite of the £act tha,t the miAeral oecurs as usua}
in the rather si}ieeous yock. Regarding this fact T. YoslMuRA ex-
plains that the riebeckite rnight have origlnated at the part whieh

was severely effected by eompa,ratively high silieeous and sodiferous

solution derived from the neighbouring serpentine.

                 cwaEMxcAL pRomuRr rxEs

    For the chemieal study of the soda-arnphiboles from ffokkaid6
the writer seleeted samples, from tvtro differeRt roeks; silieeous sehist

and basie schist. But as to the material from the Iatter souyee, the

mineral could not be purified satisfaetorily because it shews eomplex

inteygrowth with minute crystals of epidote, and chlorite. Thus only

material from the silieeous sehist eolleeted at the southern foot of
the IE{orol<anai Pass, was used for ehemieal aRalysis reported iR this

paper, beeause the mineral is quite readily sepaxable from the matrix

iR the rock, Aside from the principal objects of the present paper,

some short deseriptions on the rock in whieh the mineral was found,

wiil be noted here for the purpose o£ refereRee. The rock is bluish
gray in eolour and shows a. hard eompact schistose appeayance, being
essentially composed of quartz, g}aueophane and albite associated

with minute amounts o£ garnet, ruti}e, ehlorite, magnetite and
apatite. [I]he ehemical analysis o£ the silieeous schist is set out in
table below.

    From the chemieai eorfiposition, the reek may be eonsidered as
a derivative of siliceous sedimentary rock.

    The glaucophalle erystals assume the form o£ a short prism, 1 tw
2 mm in length being disposed with parallel orientation IR the rock.

In determination by the integration apparatus, the mineral is fouRd
to oeeupy nearly 15 })erceBt ef the whole rocl<; the optieal properties

e'f the minei`al were alyeady mentioned in Table I (2) of this papey.

    For the coileetion of pure glaueophane cyystals, the fi}iely erushed

grains of the rocl< were treated by means of the eleetro-magnet and
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I[]iA,BLE IEI

Wt. 96 Mol. 96 l

I

l
-l,

i
l
1
1
I
l

Niggli's value

Si02

Ti02

Al,O,
Fe-O-
  "o
FeO
MnO
MgO
CaO
Na20
K,O
P20s

H,O (+)
ll20 (ww)

84.40

e.53

2.80

1.18

1.54

O.42

2.27

i.62

2.30

e.82

O.50

1.5e

O.44

83.80

O.42

1.62

O.42

2.25

O.36

3.36
1.77

i.25

O.54

O.25

4.96

l
･
i
I
･

1
i
･
l, --

l
t

I

si

al

fm
e

al1<

l
{

mg
t

h

el£m

765

14.5

53

36

16.5

 o.3e

 e.5･7

 4
45

 o.3e

   Total , 99.32 200.00
   Garnet-beaz'ing albite glaueophane quartz schist, IIorokanai Pass, Prov. of

   Isikari (Anal. A. I<annari).

Cleriei solution. ])IIaterial seeured by the above mamier of treatment

was examined as eare£uliy as possible Lmder the biiioeulay mieroscepe
alld foLmd to be quite free from attaehed matrix. The ekemieal
analysis of the purified materials, as rnade by T. NEMoTo, is shovgrn

i]i Tabie IV, !n which are giveR the ealeulations leading to the
formula of the mineral.
    From tl-ie ealculations in the above table, the glaucophane Row

h) question, may be represented by the following moleeular forma-
tioii, wheye the defieiency of el{[ is supplied by O, as was adapted

by H. BERMANN and E. S. LARsEN{i) for alkali hornblende and by
'Y. KAvLrANo<2) for basaltic homblende.

       (O.OEI)2.eo(Na, Ca, K)i.u6(I)([g, Fe", Ye"', Ti, Mn, Al)4.s2

       [Si8.i3022.eO]

It !s moderately near to the general £ormula for the soda-aniphlbole

gyoup: (Off)L)NaL,(Mg,Fe,Al)r,[SisOL}L}]. I£ we considey the g6neral

   (1) ･ HI. BERMANN & E. S. LARsEN: Am, Min., Vol, XVI (1931), p. 142.
   (2) Y. KAwANo: Jour. Jap. Ass. Petr. Min. & Eeon. Geol., Vol. XII (1934>
p. 37. Proe. Imp. AeacL, Vol. X (1934) p. 351.
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[[iABLE IV

Si02

Ti02

Al20,

FeL)03

FeO

MnO
MgO
cao
Na20
K20
N,O(+)
H20(-)

Total

Wt. %

59.30

e.25

8.66

5.21

8.e5

O.12

9.37

Z.24

6.11

O.55

1.42

e.32

200.60

Mol. %
l

l

59.5e

 O.18

 ?lgg } ,.os

ill'ii6ill2:::

!oo.oo

   AtoTnie ratio
(when O+OH === 24.00)

I
I

I
l
i
･

i
i
l

i
l
I
!
t
-l

si

Ti

Al

FeX//

Fet/

Mn
Mg
Ca

Na
I<

OH
o

8.13

O.03

2.4e

O.54
     4,82
O.93

o.oi

 1.9Z

g'.}:l ,.,,

 O.05 J

 Z.30 X24.oO

22.7e J

                                   i
  Glaueophane from the Herol<anai Pass. Prov. of Isil<ari (Anal. T. Nemoto).

soda-amphibole as an isomorphous mixbure o£ the iinoleeules of the
three mineral units, aetinolite, glauco})haiie and riebeekite, as was

proposed by W. KuNiTz,(i) the miiteya} from the }Ierol<anai Pass is

repyesented by the following proportion;

      Aetiitolite (OH)2Ca2MgsSis022 =: le.56 Mol. g･6
      GIaueophane (OH)2Na2Al2Mg3Sis022 =49.97 ,, ,,
      Riebecl<ite (OM2Na2Fe2iiiFe3iiSis022=:27.72 ,, ,,
                              R2iSio3 -- 1,39 ,, ,,
                              R,iiSiO, -- 1.50 ,, ,,
                              R,iiiSiO,=: 3.e6 ,, ,,

Beside the above proportiolt, there are 7.26 mol. % o£ Si02 in exeess
and a less amount of re.46 mol. % of xxoO.

    Foy the cenvenieRee o£ comparison five analyses of glaueophane
fyorn Otakisan,(L') Syra,{3) Rocea Bianca.") and San Pablo(5) aye shown

in Table IV, togethey with tke analysis of the llorol<anai glaueophaiie.

   (1) W. KuNITz: Neties Jahybuch f. Ivrin. B. Bd. IJX, A (1929) s. 171.
   (2) B. I<oT6: Jour. Coll. Sei. [[Sol{yo Imp. Univ,, Vol. 1 (1887) p. 88.
   (3) H. S. WAsmNGToN: Am Jour. Sei., 161, Vol. XXXV (1909), p. 40.
   (4) F. ZAMBoNINI: Neues Jahrb., (1906> II s. i21.
   (5> W, C, BLAsDALE: BulL Dep. Geol. Univ. Cali£., Vol. II (1901), p, 338.
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rlEriABLE V

Si02

Ti02

A120,,

ffeLi03

FeO

MnO
MgO
cao
Na20
K,O
H,,O (+)

H,O (-)

(1) (2) l
/
(3)

I

I
i

l
l (4)

l
'

I
(5)

59.30

O.25

8.66

5.21

8.05

O.12

9.37

1.24

6.Zl

O.55

2.42

O.32

(6)

i
E
F
L

I
f

56.7i

15.l4

9.78

4.31

4.33

4.80

4.83

O.25

l
･

l
/

Total 100.60

r

l
I

}

L
I

E
E
I
i

l
l

57.67
      l･

-I11.07 l
      1
3.2e i
      I
9.68 l
      1o.o6 l

9.85 i'

O.95 i
      l
6.80

O.42

O.36

e.l2

56.72

12.47

2.40

8.iO

tr.

9.50

2.11

5.88

O.33

2.91

I
t
!
i

leO.25 100.18

!

54.52 I
o.3g I
      I･
9.25 I
4.44 i
      l
9.81 i･

O.46

10.33

1.98

7.56

O.26

1.78

P ZOO.88
G

100.78

               il

Horokanai Pass, Prov.
6takisan, near Tokusima

Syra, Greeee (Anal. ff. S. Washington).

Rocea Bianea, Italy (Anal. F. Zarnbonini).

San Pablo, Calif., U.S. A. (Anal.

Ibid.

5a.39

O.14

11.29

3.74

9.13

 tr.

!i.37

3.03

6.14

 tr.

2.57

(1)

(2)

(3)

(4)

(5)

(6)

GIaueophane from

    . from
    . from
         £rom    ts
         from    s)
    fs

99.80

of Isil{ari (Anal. T. Nemoto).

  City (Anal. H. Yosida).

W. C. Blasdale).

    On compariRg tke ai3alyses in the above table, the glaueophane

£rem Horokanai (!) and that from San Pablo (5) show the elosed
agyeemeRt in their chemleal eomposition, though the only features

worthy of note are the relatively higher amount of SiO." and slight

poorRess of Na20 in the forrner niineral. It is noticeable that the
glaueophane fyom 6takisan (2) shows marked variations in compari-

son with the }Iorokanai glaueophaRe. It is cha･yaeteristie of the

former that the extremely low perceRtages of FeO, MgO and NaL,O
are Iargely compensated for by the higher contents of Al2,O:3 , Fe203

and Ca.O. On ea}culating t.he percent-age o£ (AIL,03, ]]ieL,03), (}ifieO,
MnO, MgO, CaO) and (NaL,O, K120) by moleculay weight, the ratio
of bases of these two samples may be represented as fol}ows:

 Glaiieophane from Rorokamai ft2iO : RiiO : R2iii03 =: Z7.7 : 62.4 : 19.9

                  A GIaucophane from Otal<isan R2iO : RiiO ; R2iii03 = 15.0 : 46.6 : 38.4
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If these ealcu}ated values of the £ypes are plotted in a terriary cl;a-

gyam Eor the amphibole groups aftey IP. NIGGm,(i) the loel o£ tke
former falls praetieally within the field of typical glaucophane, on

the otker hand the lattey shevgrs an extremely lowey pereentage o£
ftiiO and hig+her eontents of ftL,iiiOs , its }oet beiiig out ef the field.

    In eoRe}usion the wyiter takes the opportLmity of expressing his
sh",eere thai3ks to IN(r. T. NEMeTo at the Industyial Laboratory of

Iffokkaid6 for his chemieal analysis e£ the miReral and to Asst. Prof.

[{]. SuENo at the Technical Universi£y o£ T6ky6 £or his determina-

tion of the indiees of re£raetioR of the n3ineral. [l]he writer is also
indebted to the Japan Society for the Promotion ef Scie}itine Re-

seareh for support of the study.

(1) P. NIGGLI: Lehrbueh cl. Min., II (1926) s. 475.


