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NEW geXN'D OF GROUTXTE, HM"O,, XN YAPAN

                         By

                    Yu IE}{fARIYA

 Contributions from the Department of Geology and Mineralogy, Faeulty

           ef Seience, Hekkaido University. Ne. 759

                            Abstract

    The writer has reeently discovered in the Piyika mine, }E{ol<kaido,
the first groutite to be reeorded,

    Gyoutite, RMn02, is a rnember of the diaspore-goethite group. It
resembles manganite in general appearanee as to color, styeak, harclness

and speelfie gravity, but its X-ray powder pattern, phase eoRveyslon at

4450C, lus'ter, c}eavage and pleoehyoism a.re different from manganite.
The writer observed several eharacters of groutite frem the Pirika miiie.

                          Introduction

    Whlle engaged in a. study of manganese oxide mineral in }{okkaido,

JapaR, the writer fotmd beautiful radial aggregates of b}ack mlnute
crysta}s of a manganese mineral which had been thought to be manganite.

However, X-ray powder diagyam was pyepared which gave a pattern
entirely dfferent from that of manganite.

    X-ray examiRations, mierochemical-tests, ore micyoseopic observa-
tions and difrerential thermal analysis weye undertaken to determine the

mjneral. On the basis of those measuTemeiits and examinations, the
rnineral is believed to be groutite; this represents the first recorded find

of groutite in Japan.

                    An outline of the deposit

    The Pirika mine, Irnagftne-machi, Setana-gun, IIokl<aido, Japan, is

situated about 2 Km iiorth of the PiTika Station of the Setana line (Fig.

I). The mine has been woyked for manganese ore for many years,
iX([any similar manganese deposits of the so-cal}ed Pirika type are dis-

tributed in the Imagane distifiet, which includes the greeR tufli area of

sotith--western Hol<kaido.

    The distriet surrotmding of the mine is geologieally eomposed of
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                       the Paieozoies, granite mass of Pre-Teytiaxy,

                       green tuff, tuff breccia, and muddy roek

                       of Neogene Tertiary and younger Qua-
           sApipoRo ciTy teynary deposits.

            O The manganese oxide deposits in
                       Kokkaido are found to have been deposited
PiRiK .A ts'ilNE" eoneordantly or slightly oblique tO Stratidi

                       fieatlons of sediments. The mode of oeeuy-

                       renee of many such deposits are eontrolled

   HAKcrEiitrrrE ciTy by geologieal strueture: the Piyika type

                       manganese deposits develop in a small
             C-'"k'i' geologieal basin in a restrieted districti

   Index map of the Pirika In those deposlts layer arrangement Of
     ffol<kaido, Japan manganese ore was observed. In UPPer

         predominates while in the loNKrer manganite develops.

    the formation of those deposits was genetieally related to

    .       processes.

                       Oceurrenee

      is found in the Motoyama deposit of the Pirika mine. The

         are always in radial aggregate and nearly always are

    with manganite.
  manganite erystal usua}}y is columnar, radiatiRg. The cyystal
    vertieally on the prismatie faces. Deep styiations para}lel to

        render imposslble the measurement oE ttny faces in the

  cyystal of groutite is thin and platy in habit and forms a radial

      Gyoutite is assoeiated with inanganite, quartz, barite and

                   Physicai properties

  eolor of the grotitite is dull blael< aBd the lustey is submeta}lic,

          is brilliant darl< steel-gray.

       o£ groutite is very perfeet and yielcls brilliant refiections.
  strea･k is reddish dark browR like that of manganite. As to
   it may be slightly softer than manganite.

  specifie gravity determined on a gram o£ handpicked materia}
  reealeulation to 40C. This determination was made by pyeno-
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                       Microchemieal tests

    After decomposing the groutite by means of HCI (l :1), the preseRce

of manganese was tested using ammokium molybdate soltition. The
pTesence of iron was in very small amount. AI, Ba, Ca, Na, and K
were not found. Although the complete chemical analysis of the pure
material has not been made, the presenee of manganese was also proved

by X-ray Fluorescenee Speetrographic analysis.

                   Ore microscopic observation

    The thin seetion of groutite is nonopaque. Under the ore mieroseope,

the polished speeimens of groutite show the following eharaeters,

    Polishing: a good polish

    Refieetion color: grayish white to pale brownish gray

    Refiectioi3 pleochroism: distinet, similary in air and oil immersioR

        (Iightest) Ilght grayish white

        (darl<est) paie brownish gray
    AnisotTopism tmder the erossed nicols: very stroAg, with polayization

       eoloy; payallel to elongation, dark violet brown dark.er than

       mangaRi'te; perpendieular to elongation, pale brownish gyay,

Photo. 1.

--

.,b.'

.gMua"'f''

      aj

    ' .- Eit

pgett"'

O' ' X makX

Radial aggregates of groutite from the Pirika mine,

        llol<kaido, Japan



          Photo. 2. Photo'mierograph of a polished seetion of groutite

                 from the Pivil{a mine, Hold<aido, Japan

                   G: groutite M: manganite

        yellowish eolor strongey than manganite.
    Form and texture (Photo. 2) : fibrous, needle-shaped, radial.aggregate.

Associated minerals are manganite, quartz, barite aiid limonite.

                       Xtmray examinaeion

    The erystallography of groutite, whieh has been reported by J, W.

GRuNER,"'') indieates that i£ is a member of the diaspore-goethite group.
    X--ray powder diagyam was made with tmfiltered Fe radiation using

Philips Geiger-counter X-ray speetrometer (Fig, 2). The interplaner
spaeings and the lntensites of refieetiens are listed in Table 1. Such

charaeters aye with those of the groutite from iron mine of Cuyuna
Range of Mhmesota, U.S.A.
    [I'he lattiee constaAts of gyoutite and maRganite are;

                                  oao    Groutiteg) orthorhombic a,,:4.58A bo:10.76A co:2.89A
     (KMn02)
                                  eoo    Manganite3' rnonoelinic a,:8.86A b,:5.24A c,:5.70A B:900

     Mno(oH)
The lines o'f the powder photograph are shown in Table l. The result･ is

good agreement with that obtained by J. W. GRuNER"> and P. RAMpoHR8>,
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[[tABLE 1. X-ray powder data grontite
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  (by Ramdohr)
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  Manganite
A. S. T. M'. Card
   No.2--0429

   fid (A)
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        Fig. 2. X-ray powder diagram of groutite from the Pirika mine,
                         Hekl<aido, Japan
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       Differential thermai analysis curves and phase

                conversion by temperature

DiffereRtial therinal ana}ysis curves for pure manganite have been

                       given by J. IL. KuLp and J. N. PERFETTI;no
l

l

l

V

i'-rt

  100 500 10oo'c
Fig. 3. Differential thermal an-

 alysis curves o£ manganite (A)
 from the Yunosawa mine and
 groutite (B) fxom the Pirika-

 mine, Hokkaido, Japan

eurve for groutite can be traced. The

thermograms were made with eonven-
tional difiierential thermal analysis appa-

ratus arranged by T. SuDo and others.9)

The heating yate was appyoximate}y 100C

per minute. The eurve of groutite fyom
the Pirika mine and that of rnangaRite

from the Yunosawa mine are as shown
in Fig. 3.

    Groutite gives a curve very similar to

that for mangani£e vLrith two endothermic
peaks. These curves have two remarkable

eRdotherrnic peaks at approximately
3950C, correspondiRg to the dehydration,

and an endothermic doublet at about
980-10200C.
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    The effect of heat treatment of groutite and ma,nganite on X-yay

powder pattern was investigated. [l]he resLd£s are shown in [l]able 2
and summarizecl :

    1) [IJhe pattern of groutite almost disappears at the first eRdo-
       thermie reaction, correspondiBg to the dehydration to MnO:; .

    2) Pure naangallite gives a strong peak at about 395GC, correspond-

        iRg in resp'eet to dehydration to MiiO,}. The pattern of MnOe
        almost disappears at 650eC and that of the seeond endothermie

        peak at about 9850C eoryesponding to £he cenveysion o'f MRL}O:s
        to Mn;}O.i .

The yesults of similar tests of manganite as reportecl by S. PAvLoviTc}IT)

are di'fi]erellt. E. J. RoDET) has coneluded that in vacuum Mn20:i is formed

while in air ]N([nOL, may be one of the proclucts. Frequent}y curves for

manganite shown an additional peal< at 550-6000C whieh J, L. KuLp

and J. N. PERFETTI }iave attributed £o tmidentified lmpurity; E, J, RoDE,

however, has eonsidered it to relate to manganite and £o yepresellt in
vaeuum the eonversion of ]N([nL}Ov, to a. mixture of cy and f9-Mn:iOi or in

air the decoiinposition of MnO,) . ]I[owevey, it may be that the pattern

of MiiO:), which appears a£ 5500C in the case of manganite represents a
diflrerenee iA eleetrlc charge of Mn for manganite and groutite.

[l)ABLE 2. Main features of X-ray difrraction patterns

    Original

Manganite (MnO(OR))

 Grouti-te (HMnOL,)

 at ssooc

MnO:i--Mn203

  MnL,03

at 6sooc

Mn 2. 03

Mn203

at 11oeoc

 Mn:04

 Mn30.t

                     Maltganite and Groutite

    M. J. BuERGERi) has shown that the bonding of hydregen eorresper}ds

more closely to a.n OH ion in manganlte. Similar bonds exist in boehmite
aRd lepidocrocite.

    J. W. GRuNER5) has diseussed the diaspore-goethite-groutite series
and the boehmite-lepidocrocite-manganite series on the basis of unit cell

vo}urnes. R. IJ. CoLLIN and X7V, N. LIpscoMB2) have shown the stability

o£ mangaRite as compared with grotitite. It is also })ossible that sueh
distortions of the oxygen octahedra as they report occur in groutite
as well.

    Grotitite is eonsideyably larger hi unit cell volume than manganite
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and less stable unCler pressure and in elevated ternperatures. For this

reason it is also a raye mineral formed under tinusual conditions as
evideneed by its limited oeeuryenee and assoeiation. But it will be

considered a comznon miReral with £urthey study.
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