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Ferroaxinite and datolite from Mt．Nio′Shizuoka city，

CentralJapan

Teruhiko SAMESHIMAl and Susumu ONO2

Abstract Ferroaxinite and datolite occurin veinsin a dolerite sheet cutting metabasite of

the Setogawa Group．The chemicalanalysis of ferroaxiniteis Si0242．40，A120318．30，Fe203
0．09，TiO20．13，FeO9．05，MgOl．51，MnO O．77，CaO19．20，B2036．37，H20＋1．33，H20p O．06，

tota199・21％correspondingto（Cal・94Mno・06）：2・00（Fe呂右Mgo・21Alo・04Fe8品Ti0・01）∑0・98Al2・00Bl・04Si4・00016HoB4．0n

the basis of tota10＝16．The emplricalformula of datolite，derived from the chemlCal

analysis，is very close totheideal formula CaBSiO5（OH）with a slight H20excess．
Idiomorphic forms of theminerals are exclusively foundin voidsin veins，althoughpar－
tially developed forms of ferroaxinite are common．Ferroaxiniteis tabular withlarger

r（011）andb（010）・Datoliteidiomorphsareshortprisms．withm（110）ands（102）domi－
nant．Associated　minerals within and adjacent to velnS are quartZ，Calcite，albite，
adularia，Chlorite，and bannisterite，tOgetherwithpumpellyite．Inveins ferroaxinite always

PreCeeds datoliteinthe crystallisation sequence．Thisis similar to the relationship between
manganaxinite and datolitein sknrns fromsome pyrometasomatic ore depositsin Kyushu．

Some veinslack ferroaxinite and have pumpellyiteinstead，drawlng attention tothe fact

that，leavlng aSide minor differencesin H20content，Subtraction of HBO2＋SiO2from
theferroaxiniteformula yieldspumpellyite一（Fe2＋）．
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lNTRODUCT10N

Itis well－known that some basic rockslike

gabbro，dolerite，and greenstone contain hydrous

borosilicates such as dravite，ferroaxinite and

datolitein their pegmatitic phases orin veins cutz

tlng them．These arein all cases thelate prod－

ucts of formation of the parental bodiesin which

boronis frequently concentrated．The studied ma－

terials occurin veins cuttlng a dolerite sheet，

Whichis thelikely source of boron．In these

Veins ferroaxinite always crystallised before

datolite；this sequence corresponds to that ob－

SerVed for manganaxinitein skarns from some

pyrometasomatic ore depositsin Kyushu（Ko
1902；Ozaki1969）．

A few veinsin the Mt Ni610Cality are devoid
Of ferroaxinite and containinstead a green

pumpellyite（suffixedwith－（Fe2＋））．Itsidealchemi－

Calformula，Ca2Fe2＋Al2［BO3］Si4012（OH）i竺COn－

Vertible to that of ferroaxinite by subtract10n Of

HBO2＋SiO2and addition of H20，SuggeStlng that

thepumpellyite－（Fe2＋）corresponds to a boron－free

alternate of ferroaxinite，the former crystallising

under boron deficient conditions durlng the vein

formation．

OCCURRENCE

The dolerite sheetis exposedin the eastern
side of Mt．Nio whichislocated about17　km

northwestofShizuokaStation，EasternJapanRail－

wayCompanyLtd．（Fig．1）．Thedoleritesheetin－
tersects metabasite of the Palaeocene Setogawa

Group．The sheetis cutin many places by veins，

which have quartz，Calcite，albite，ferroaxinite and

datolite as their macroscopIC COnStituents together

with minor adularia，bannisterite，PumPellyite and

chlorite．The dolerite sheet adjacent to the veins

is convertedinto deeptolightgreen aureole which
consists exclusively of chlorite withminor albite．

The veins exceed30　cmin width，enabling pure

grains of ferroaxinite and datolite to be easily
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Fig．1Locality map for Mt．Nib，Shizuoka clty，CentralJapan．

SeParated out and also clear observation of their

idiomorphs fromthevoids therein．Mineralgrains

Were then subjected to microprobe and wet chemi－
Calanalyses．

Ferroaxinite－has various shades of grey with

Or Without purplish tint andis rather coarse一

grainedasknownfromthecleavageplane，Ormilli－

meter order size．Faint colour bandings are ob－

SerVed evenin a slngle vein．The grains aremi－
nutelyfracturedalongcleavages，eSPeCiallylnmate－

rials subjected to prolonged exposure．Under the

miCroscope the most representative feature of
ferroaxiniteis sheaflikeaggregates ofmilli－tO Cen－

timeter order size．

Datolite occurs atleastin two forms：One thin－

ner veins cuttlng aggregateS Of ferroaxinite within

thelargerveins，andthe other as materialintersti－

tialtothequartz or ferroaxinite aggregates．Ⅰtis

colourless to white　and rather turbidif thereis

neighbourlng quartZ．Those with crystal faces are
exclusively foundin voids and are rather transpar－

ent．Under themicroscope aggregates of datolite



Ferroaxinite and Datolite from Mt．Nio

Tablel Chemical analysis of ferroaxinite．

arnumbers（basisO＝16）

mole ideal

nOS．　　　　　nOS．
Ⅵ托．9も

SiO2　　　42．40

TiO2　　　0．13

A1203　　18．30

Fe203　　　0．09

FeO　　　　9．05

MgO l．51
MnO O．77

CaO　　19．20

B203　　　6．37

Hz0＋　　　1．33

Hz0－　　　0．06

4．00　　　　　4

0．01

2．04　　　　　2

0．01

0．71　　　　1

0．21

0．06

1．94

1．04

0．84

2
　
1
　
1

Tota1　99．21

EmpiriCalfomula：

（Cal．94Mno．06）∑2．00（FeZ＋0．71Mgo．21Al0．04Tio．01Fe3＋0．01）EO．98

A12．00Bl．04Ho．84Si4．00016．00

Table2　ChemicalanalysIS Of datolite．

molecularnumbersEbasiS0＝5）WeiEhtt）erCen

Wt．％

SiO2　　　36．34

Å1203　　　0．11

Fe203　　0．34

FeO O．16

MgO O．01
CaO　　　34．68

Na20　　　0．51

K20　　　　0．04

8203　　21．05

H20＋　　　6．02

H20－　　　0．23

mole ideal

nOS．　　　　　nOS．

0．98　　　　1

0．00

0．01

0．00

0．00

1．00　　　　1

0．03

0．00

0．98　　　　　1

1．08　　　　1

Totd　　99．49

Empidcalfbmula：

（Cal．00Nao．03）∑1．03Bo．98Hl．08（Sio．98Fe3＋0．01）∑0．9905．00

consistof rather equlgranular grains ofmi11imeter
order size orless withlinear boundaries to adja－

cent grains without any regular orientation・There

are both datolite－free and ferroaxinite－free veins．

TherelativequantltyOfquartzintheveinsisvari－

able butit seems that the datolite－free veins con－

tainmorequartzthanthe ferroaxinite－freeveins．

3

Some ferroaxinite veins without datolite are

mantled by grey white walls composed of fine－

grained aggregates・Of albitewith▲minor adularia

between veins and the chlorite aureole．
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CHEMlCAL ANALYSES

The chemical analyses of ferroaxinite and

datolite are glVenin Tablesl and2，reSPeCtively．

The formeris characterized by partialsubstitution

Of Mg for Fe2＋．Thelatteris very close to the

ideal CaBSiO40H，eXCePt for a slight H20excess，
Whichis knownin thebotryoidalvariety．

MORPHOLOGY AND PHYSICAL PROPERTJES

Ferroaxiniteis tabular with well developed

r（011）and b（010）forms after the new orienta－

tion．Datolite forms short prlSmatic crystals with

dominaptm（110）ands（102）・Theirrefractiveindi－
CeS，OPtlC aXialangles，and specific gravities were

measured：ferroaxinite－Mα＝1．676，β＝1．682，γ

＝1．685，（－）2V　＝　750，SPeCific gravity＝3．29；

datolite…　α＝1．627，β＝1．650，γ＝1．670，（－）

2V＝740，SPeCific gravlty＝2．96．All of the data

are coincident with thos6recorded for the miner－

alsin theliterature．

An X－ray POWder diffraction study was made

Of the minerals and the patterns obtained are es－

Sentiallyidenticalwith those glVeninJCPDS Card

No白．27－76　and　36－429，for ferroaxinite and

datolite respectively．

THE RELAT10N OF FERROAXINITE TO

PUMPELLYITE－（Fe2＋）

Among veins from the same mode of occur－

rence as the studied materials，there are

ferroaxinite－freeveins，1nWhichthemineralassocia－

tion consists of datolite，Calcite and quartz with a

Small amount of　microscopIC PumPellyite．
Pumpellyite has agreen colourin thin section cor－

responding to that of pumpellyite－（Fe2＋）．The

Close chemical relationship between ferroaxinite

and pumpellyite－（Fe2＋）is shown by the following

equation

Ca2A12Fe2＋［（OH）2［SiO4］Si207］・H20＋BO2＋SiO2

PumPellyiteT（Fe2＋）

＝Ca2Fe2＋A12B［OH［0］（Si207）2］＋2H20

ferroaxinite

Except for B203，the componentsin ferroaxinite

are the．same、as thosein pumpellyite－（Fe2＋），

WhichislnterPreted as the boron－free alternate to
ferroaxinite．Minor minerals of the axinite seYlies

are also reported in skarns from some

PyrOmetaSOmatic ore depositsin Kyushu（Ko

1902）．TheseKyushulocalities arefamous for the

OCCurrenCe Of well－developed crystals of”axinite”，

whichis actually manganaxinite（Ozaki1969），and

SOme Of them accompany datolite．In all the

Skarns containlng these minerals　“axinite”

PreCeeds datolitein the crystallisation・SequenCe．

This antecedence also takes place under the condi－

tions of skarn formation．The vicarious availabi1－

1ty Of Mn2＋to Fe2＋does not influence the

Paragenetic sequence ofthe minerals．
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