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x pA[ffroLxrKrE AND AssocxA'scEx) MxNERAms waoM ffrme

  EWATO COPPER MXNE,･ MEYAZA.KX PREFECrrcKmJRE6 -
          '                                          '
    <Sgppiemeltt to tke Ssczdies on Japa!}ese Boroft Mi{ierals)

                           By

                    Zytmp6i }IARADA
        Contribution from the Department of Geology and Mineralogy,

             Faeulty of Seienee, I{okkaido University, No, 386

                       1. Ifttrodzict{oix.

    The Iwato eopper mine is gituated in Kawachi, Iwato village, West-

Usul<i County, Miyazaki Prefecture and is about 6 kilometers southwest
of the Mitaee till mine.

    The geologie s'truetures of this distriet, the geologic i'elai;ions of

the ore deposits a･nd the pi"incipal miRerals in the ore deposits were
investigated anCl described by K. IXff.yrsursm[riN(') of the Kyushu University

ancl T. MAmC'2" of thls Department.
    The roel<s of thi.s distriet eompvise li!nestone, elayslate and quartzite,

all o£ }'alaeozoic age. [i]he Palaeozoic roeks are intrLided by granite,
At the contact of the granite with the ]knestone, the copper ore boclies

and groups of skarn minerals aiid of pnezmiatolytie mineyals have been

developed.

    The ivinerals, being found in this mine, are chalcopyrite, eubniee,

pyitite, pyrrh.otite, galena,, zincblende, molybcleiiite, aysenopyrite, ealeite,

mag'ltetite, gari}ets, epidote, wollastonite, vesuviani'te, axinite, 1//evrite,

hedenbeygite, tozu"maliite, diopside, clatolite and prehnite.

    [I]hree erystals of the datolite were first coileeted by K. [lrAiq)io'vo

of the Kyushu Vnlfoerslty in January of 1941. .I visitecl the university

in April of the same year aiid observed tltem. LJater I made a tour 'of

eollection of minerals at the mine. At that time, the mine was already

eeased its works. I eould no't enter the adits, iior colleet a fragment
of Ehe..ct.i.-tgl.I.Y.e.?i the inine dumps, 'But fortunavgly I eolleeted five

                                             tt tt t 1t tt(1) K, MATrsusm'i".x : Jap, Jour. Assoe, Petrol. Miiier. Eeon. Geol. I5(l93'5), ll5-l23. Res. 'Rep, Fac,

  Sei., Kyushn lmp. Uitiv,, Geol.1(l941 ), lt-113, ･'
(2) [I], M.xKT. : Gra.duation [l]hesis of this Depart,ment, (193ini).

3ourn. Fae. Sei ., }i[okkaido Univ., Ser, IV, Vol. VII, No. 3, 195e



21g Z. wwE"rada
datolite crystals whieh were piel<edi up, from the earetakez" of the mine.

Two years later I visited to the mine again and eollected two datoliee

crystals whieh were feund two years ago from the vlllagers.
    It was said that about teh datolite ci'ystals were found from the

mine, sothae I was to eolleet half of ehem,

                           Ze Datolite.

    IR Japan, daeoliee has'be'en'found in following loealities:

    i) Nakagoya, Obira mine, Hasegawa village, Oono County, Ooita
       'Pyefectuite.

    ii) Ni}<udal<i, Noborio, Iwatovlliage, West-Usuki County, Miyazaki

       Prefecture･
    The oeeurrence of clatolite is Iimited in small distriet in Japan, only

iR the centrah'egion of Kyushu, Later we have heard very scaree
about them. Tlte above mentioned new Ioeality is in the same village
of (ii) locality.

    The datolite cz'ystals from both loealities form the same pseudo-

rhombohedral erystal, being principally composed of x (102) and e (Z12),

and are fiatteiied tabuiar, parallel to the fo}'m nc <102), The marked

eharacterist{e o£ the crystal is the tmu.q.ual developmei}t of x (I02).

    Physical, o}.)tieal and ehemieal proper£ies of datolite erystals from
Noboi'io were studied by the author(i",

    The eolor of the datollte £rom the Iwato eopper mine is pale bluish
white to eolorless and tranparent to translucent, Crystal faees differ in

brilliancy by the degree of etching and x (102') is always duil and rough.

                                    Forms.
                                        The erysta}s were we}I for-

                                                  t-

k
pt

    Fig. 1. Crystalof datolite,showingall

     the forms observed at this loeality`

(3i 'Z. H,tR.w)A : Journ, fi'ac, Sei., I{okkaido Imp. Univ., Sey

med, but examinations on the
goniometer show the faces to be

rough, so that erystal meastn'e-

ments were noe eneire}y satis-

faetory. FollowiRg forms were

no£ed.

    :u(102') e(i[12) 7r.(Oll)

    g(O12) a(leO) 7n(110)
    n(111) v(lll) R(i13)
    A (114)

  ,IV, 4 (l9h,S), 475･485.
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    The dominant forms are x(102) and e(i12). Both oeeur in all
erystals. x(102) is always dull and rough by natural etehing. Forms
m (110) and 77?.(Oll) eome iiexe to the above two forms. Forms a(100),

g(O12), n(111), y(lll), R(I13) and u(i14) are small and narrow, bue.
they are brilliant. 7n (11e) has numerous vieinal faees parallel to [110].

    Tabular and pseudo-rhombohedral habit is domiRated by develop-
ment of forms x (le2) and e (i12).

    Crystal l. (Fig. 2.) i.'bt.'t'J-r/,I,

' The largest fiattened pseui-

do-rhombohedral eryst'al (4.0' cm

× 5.4em × 1.4 em) with following
crystal faees:

        x(102) n(111)
        a･(leO) 77?.(Oll)

        s <l12) R <l13)

       It is pale blue

   translueent with
    craeks lnside. The
    the erystal are

   clusters of niinute
-mw･･e.･･
    garnets, diopside,

       Crystal il. (Fig.

       It - is the

    pseudo-rhombohedral

    3.2 em x 1.2 em),

    poreion,

        x(102) m(110)
       7]7.(.Oll) c- (l12)

       [l]he minute
    diopslde aRd ealelte

    the erystal.

        Crystal III and

       Two erystals are

    cm × 2.5 em ×
    small faee of 77?.(Oll)

        The Crystal IV '
    e (Z12), but smal}

    are formed.

eolored

    surfaees

 covered
    crystais ･

  datoltce

    3.)

seebnd Iarge
     erystai

 laeking t･he

 7n (110)

  g (O12)

  ft Ci14)

     and

numerous
       of

    with
       of

    and

Fig. 2.

 ealeite.

  !5t ., /. ..t-.- .t-
  tLr

 fiattened

(2.3 em ×

 left half

     v (lll) g (Q12)
     R <l, 13)

crystals of garnets,

  are implanted on

e
s
e
e
m
a

ee,･

g
e

Flattened pseudo-rhombohedral

Crystal I. naturalsize･

                            Fig. 3. B'lat.tened pseudo-
                              rhombohedral Cvystal
                                II, naturalsize.
    IV,
      penetrat6d eaeh other.' On the Cyystal III ('1.7 ･;-- ･-'`

1.0em), x(102), on(llO) and.s(i12) are domiRant and
      is observed.

    is flattened pseudo-rhombohedral wi'th x (102) and

  faees of m(110), y(lll), ce(100), A(113) and "(114)



2.20/ , Z, Harada
    Ci'ystal V.
                     '    Small eolorless datolite erystal (1.0cm × 1,4cm × O.9･em) with
x' (102), 7n <110), v(iil) and e(ii2) is embedded on an･aggregate of

                    tt    Crystal VI.
                                             '
    The erystal (1.0cm × 1.5cm × O.4em) is eolorless and in simple
from with x(102), m (110), s (112) and R (i13),･

 ' Crystal VII. (TAKmoTo Collection)

    The crystal <2.5em × 3.3cm × 1.0em) is imbedded in aggregates
of garnets, diopside and ealeite. Following faces are observed:

             x(102) a(10e) 7n (110) n(111)
             v(M.) s(i12) R(il3) ju (I14)
It is traRIueent with fracture inside.

   Crystal VIII. ([l]AKmoTo Collection) -
   Tranparent crystal (1.0 cm × 1.5 em × e.5 em) is found on the same
skarn mass of the Crystal VI{ x(102), m(110), g(l12) and R(i13) aye
reeognized.

   Crystal IX. (TAKi)foTo Collection)

   The erystal (2.4cm × 3.5em × 1,Ocm), with x(102), a(leO), 7n (110),
p(111), e(i!2), R(113), u(114) and 77i.(Oll), is tranlucent and covered

with minute crystais of ealeite.

   The eombinations on the above nine erystals of the datolite from

the Iwato eopper mine are:

Crystal I

      II
     III

     IV
      v
     VI
    VII
    VIII

     IX

X e 77Z
x e "z'
X e "'b

xem
X e 77Z
X S 77Z
x e 77z
X S 77?.

xem

R 77?. u n a g
2 7". v g
77ix

2 ti v a,
v

R

R 7". pt n (t
R

R 7n. tt v n

(Fig. 4.)

(Fig. 5.)

(Fig. 6.)

(Fig. 7.)

(Fig. 8.)

(Fig. 9.)
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               '             ttt            Cvyst,als of datolite. Crystal I, II, IV, V, VI and VII.

                          '                  '                               '
   Pkysical and optical properties. .
   It is optiea}ly biaxial and lle.crative, (-)2"V =:: 7Li" :!l:- 1", a. --y 1,626

,e'-
i'`
v =98,eg3g'6,t?.i'-' X:elo'Si4 :iFL O'OO:", rp :r'=ng 1:670 iL- eto03. The speeifie gyavity is

      tt                                                   '.. .. ./. /.. .. / . .   Ckei'yiical comwosielofi. . . . . , ,   The eolorlegs er-ystal (.No, III) was analysed in the laboratory of the

Geologieal Survey of Japan, The analysis, the. moleeular propoytioit
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a-nd the atomic           t4  ,ratlos are glven m the £ollowing eable :

Aiialysfs of Datolite froTn the lwaeo

eoppev mi'ne, Miyazaki Pvefeeture,

          <K. ZsoN'{') analyst)
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   The atomie ratios, derived from this analysis as shown in the table,

would lea({ to the formula Hli.,,iisCao.s,,,s7Bo.f},,,･iSii.,,H,}Ot;.,,,,, 'Datoli'te is

expyessed by the following formula(i)'(S>'C"): }{ICaBSIOs, Ca (SiOi) <OH) or

Ca:,Bt (SiOi),,(OH),. [{]he tiormula, being obtained from t,he airaiysis, shows

very elose ageement with the above £ormula,

3. Assoeiated mirierals.

   Of the assoeiated minerals, the most abundant is vesuvianite which

oeeurs in beautiful prismatie erystals. They are a}ready described by
Kl. MA.Tsusiii[vA(i).

   Iii this paper, oeeurrenees and erystal forms o£ prehnite, diopside,
                                  magnetite and eubaRite are
                                  deseribed.

I:1.'//ll i/'L'ill11,;/.i"''''""'
.-.
t.1.. t.. 1.....1t.1. -.T7"" itL'r''"'
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.,,,,,.-o
.//./t/..

ttt
･t//t･---1･-1-
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-･- ''"'
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m e

o
'

.--.-le

Fig. 10. Crystal of prehnite.

(4) W. L. BRAE{c: : Atomic Struetuve of Minet'als.

(5) H.S'rRvNz: Z, Krist, A, 93 (1936),]46--l50.

(6) H. B}],RhfAN : ･ Amei'. Mineral. 2Z <l937), 363

   Prehltite

      Prehnite is found 'in

   eoarse aggregates in drase
   datolite, ealci'te', diopside-

l937, 162. '

vLrhite

 with

 and
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gamets. Singie erystals of prehnite in typical form were obtained on.

the skarn erystais. '' '' '
                                                        '        ttt t       Form': c'(OOZ) b(OIO) m(210) v(304) n(3e2) o(061)

    Most prehnite crystals are single plate, some of them are grouped

sub-parallel to [elO], Usual fan shaped aggragates are rare. Some
single crystals are maxium 5mm in diameter, eommonly 1tw2nmi.
    Tha prehnite crystals are commonly colorless and transparent and
of glassy luster. The erystals are tabular parailel to the base.

    c(OO).) is dominant and generally striated parallel to the zone axis-

[OIO], The similar striation is recognized on v(304) and n(302) yespee-

tively, but they are not so diseinguished. o(061), being repeated, looks-

Iike b (OIO) with striation,

    Diopsrde

    Pale green or white diopside in granular aggregates, is assoeiated

with datolite, garnets and ealeite. Minute erystals of the diopside are

elustered on the faee of gai'nets. Individua] erystals of the diopside

are rare.

      Form: e(OOI) b(elO) a･(100) ?n(110) pa(101) s(111) k(312)

    Wwo types of eombination on the erystals of the diopside are seen.

          i. c b a 7n pu k (Fig, 11,)
         ii. b a･ m s k (Fig. 12.)

p

m
a

f
t

o

h

l
t

a

f
t

/
L

s

m

b

       ･Fig. 21. Crystal of diopside.

              Type i.

    Mag"etite

    Magnetite, being disseminated in

vesuvianite, axinite and garnets.

Fig. IZ. Crystal of'dlbpside.

       Type ii.

Iimestone, is assoeiated with
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     Form:

Combinations

E

on

  i'

 ii'

iii'

"

d (110)

erystais of

   (z

   do
   cl n

o(111) m(311)

the magnetite are

77Z

 n (211)

as follows :

(Fig. 13.)

(Fig. 14.)

d d
{}

N,>×-

   ln
d

"

,l

      Fig. l3. Cvystal of magnetite Fig. 14. Crystal of magnetite

             [l]ype ii Typem
   The magnet:,te oeeurs in erystals, domillantly rhombic dodecahedron

cl <110) aRd massi've fori/n. The trapezohedron n(211> was seen only one

crystal with distinet faees. Fomns ]iz (311) and ]z (211) appear rarely

on Japanese magnetite erystals
   It is very similay in appearance to garnets, fvom which, xxrithout

a chemieal analysis, it ean be distinguished only by its blael< streak

                                 and magiketism.

                                , Cubanite

                                     Cubanite ls fotmd searee
                                 throughout Japan.Oniy following
                                 two loealities have been xepor-

                                 ted.
                                     Yagoshi mine, Yagoshi vii-
                                      lage, East-Ixvai County,
                                      Iwate Prefeeture.
                                     TenryLl mine, Yaekawati
                                      village, Simoina CouRty,
   "3'.Lk.,?gy,g.tgiAx-","g,?zzc.v'}`swao,x,l,th Thi, iiilS,ii9,il}O i･l,i'el2C,t,",Ze,a ,,.

      onenieol Oil-immersion xL'oo third in Japan.
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   The ore of the Iwaeo eopper mii}e is eomposecl of mainly chal-
eopyrite and pyrrhotite, asg.oeia'ting with arsenopyrite and zineblende.

   Polished speeimens of the ore ai'e under the eye niicroseope
yevealed that the ore is an irreg'ulav aggregate of pyrrhotite, being

pareially replaeed by arsenopyrite axd mareasi'te, ehaleopyrite and smail

amount o/f ziiteblende, Also lath shaped eubaRite is assoeiated in the

ehaleopyyite, (.Fig. 15.)

              Obsei'vations elt the Pollshed CRbani'Ce.

          .Polishing

Color

Anisotropism
Harditess

Reagents :

   KNO,, (.1 : 1)

   }ICI <.1:1)
   KCN (2096')
   HgCl, (.5%)

Polysynt,hetie txv'liinings

good
pinkish eream

strong

almost equals to that o/£ ehaleopyri`'te,
seratched easily by steel pin,

positive, tarnish pale bi'owii.

negative

   js

   sJ

   are observed,

                         4. Summary

   Dhtolite has beei3 found iii the Iwato eoppey mine, Iwato village,

West-Usul<i Cotmty, Mlyazal<i Pre/feetuire, the thivd reeorded oeeur-

yellce of thls i'nineya] in J'apan.

   It oeeurs in ore bodies which aye cleveloped in iiiliestone neay its

eoRtaet with an intrusive granite aiKi are of eontaet-metamorphie
Ol'igiil1,

   It is asgoeiated most eiosely with abzmdant well formecl crystals of

vesuvianite. Ot}ier assoeiated mine)rals are ehaleopyrite, eubanite, pyri'te,

pyrrhoeitc}, galena, zinebleiidig, inolybdenite, avsenopyi'ite, lievz'ite, niag-

netite, ealeite, garitets, epidote, wol]astonite, axin!te, hedellbergite,

touymalii'ie, diopside ai'id prehnite.

   'rhe aato}ite is n}oiioellnie, showiiig fiattened pseudo-rhombohedva}

eyystal witlii 10 £orms.

    Its indiees o'f re.ffraetion are ap ::-:r- 1.626 :ir. O.O03, i?p ==-･ 1.654 ± O,O03,

?-b -= 1.670 lz'i- e,O03. (.--)2 Y7' ='= 74-' L- '1.i, T}}e speeifie gitavity is cZ :=L- 2.996

+ O.O02.
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    Chemieal analysis of the datolite from the mine is given yieldimg

the fomAula HCaBSiOs, '
   O£ the assoeiated mii)erals, preimite, diopsicle, magnetite and cuba-

                      AcXcikowiedigeixiezzt.

   I am indebted to Prof. K. TAKuforvo of the Kyoto University for
infoymation eoneerniltg the loeality alld foi" geneyovts lenclillg of the

datoli'te erystals, whielt he has eoll'eeted, to I)rof. K. MATs{isuyvA ai')d

Mr, Y. Oi<AAforro of the Kyushzz U'i)iversity for kinCl suggestions, to

Dr. S. Y"AifANi?., formev direetor of the Geologtieal Survey of Japan, foy

the ehemieal analysis, to Mr. S. SA'vo, head-mas'ter of the Nakakumi
Primary Sehool in Iwato village, for aequisitiori or" the datoiite erystals,

to Mr. T. MAk'i for help iii eolleetion of the datolite ci"ystals, to Mr. Ii,

}IATrvom for erystallographie mesuremen'ts and in preparations of some

of ehe figures of erystal$.


