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5.-00NTRIBUTIONS TO TRE MINERALOGY OF WESTERN 
AUSTI!.ALIA. 

(With two figures, 1 and 2.) 

By 

~;DWARD S. SBfPSON', D.Sc., B.E., A.A.CJ, 

(Rend 8th May, 1!128. Published 16th May, 1928.) 

CONTEKTS. 

!L) 'fan.twxenita (Sp. nov.), Pilbara GoW!ieid 

:2 1 5!icrolitet Strelley 

i;L! }mda.lusite, Toodyay 

(i \ Oros'!uhrite, Mt-. Fran!':iru;o 

(J.) .Spessartite, Tabb& and Stannum 

(11.) Andradite, Melville and \Yedhamby Lakv 

(i,) 8podumtmc, Wodgina. 

il<,) Curnmingtonite, Warriedar 

d1J Corundum, Abydos, Burbank~ and lla.lbarrup 

lh\) Oetaht'drite, Kunjin 
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:!,) TANTEl'XE'\ITE (Rp. noY.J, PILBARA GDLDFIEJ,D, '\.W. DIV. 

Two mjneral;.; rc::wmoling euxoaite in appearance have been obacrved 
DH HO'YE'ra.l o£ the tintleld::; of the PiJharn goldfield, One of' these has now' 
hl't'n tmnlriently inve;.;tigated to Mbow that it i-, a nt.w mineral species, and 
t.o euahle a systematic physical and chemical description of it to be given. 

\n,i~s! normal euxenite-wh1eh has been described from Norway, 
:<:wpden! Greenland, Ontu.rio, Brazil, Transvaaly and Mudagasear-.. --is a 
litanoniohate of yttrium, the. mjnc<ral here described difff'.rs from it in being 
rssentially a titanotan1alate Qf' yttrium. Tbis substitution of tantalum fur 
Mibimu i:-\ evidenced in the higher specific gravity, that for euxenite being 
t.c to 5.1, -.,vhilst for the Pllbill'a minerals it is 5.4 to 5-!l. A new na.me being 
r('quired fm· the speeies, Tanteu;;:enitf i6 sug~ested. The derivation of the 
mmw ls obviom,. 
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'l'anteuxenite ·was first detected at Cooglegong in some angular boulders 
sh-ed from a pegmatite vein. In these it was found 1in masses up to 200 
gramme:-,; in •veight a:-,;sociatcd >vith grey quartz. It exhibited traces of a 
flattened prismatic structure, and on a fresh fracture, which was conchoidal 
to subconchoidal, had a brownish black colour with brilliant resinous lustre. 
Most of tht• surface, and some approximately parallel fractures, were coated 
with a very thin film of grey decomposit,ion products. 

Jn ma~s the Coo!egoug mineml it~ opaque and nearly black -i.n colour, 
but thin splint-ers are tramliuc<>nt up to a thickness of 0.5 mm., and trans· 
mit a pale to dark amber light aeeordiug to thickness. '£he fine powder is 
of a tawny oliYe (17"i) N1lour, R!ld under the microscope is trausparent 
and isotropie, \Vith an amber colour. w·hen a fragment is heated in a closed 
tube it decrepitates slightly, give:-; off 1vater and becomes much paler in 
eolour, approximating that of the powdered mineral. 

An analysis is giYen in column (1) below. A "*'eond similar specimeu 
had a specific gravity o.f .:J..6-! with 16.1 per cent. of TiO!". It was fouad 
to be easily broken up by fusion with potassium carbonate or potassium 
hydroxide, or by heating ''-"ith a mixture of HF and H2SO~. 

The mineral here described must not he confused with that from the 
same locality referred to by the writer as euxenite in the "Transactions of 
the Australasian Association" for 19.07 (Vol. XI., p. 440). This mineral, 
which is the second one referred to in the first paragraph .above, apparently 
occurs also at Leeds tin find on Abydos Station. It is somewh.a.t different 
in appearance, and contains much more titanium oxide than tanteuxenite, 
and is being further investigated. Tt is probably the ·tantalum mineral 
corresponding to polyerase or blomst.randine, according to the latest con· 
vention. 

:From a pegma.titr in granite a few miles S.E. of Cunmagnunna Trig. 
(B4) on Woodstock Stat-ion, a few pounds of less typical tanteu:xenite haw 
been obtari.nerl. During: n brief inspection the writer could find no more 
beyond the small poeket originally discovered in 1926. The mineral from 
this place is similar in appearance to ~that from Cooglegong. It has a 
hardness of 5.5 to 6.0, is d-evoid of crystalline form or cleavage,. has a sub­
conchoidal fracture, is bro·wuish black in colour, and opaque in mass, with 
a re-ffinous lustre. The powder i~ tawny oliYe in eolour, and under the 
mic.roscope tranRpa.rent, hrownish-amh('l', and isotropic. 

Titanium determinations on .-arious fragments gave from 20 to 21 
per cent. of Ti012, the specific gravity ranging from 5.5 to 5.6. Two com­
plete analyses wm-e made, and are given in columns (2) and (3) below. 
The mean figurPs indira.te a much smaller excess of tantalum over niobium 
than is the case with the Cooglegong mineral. The definite detection of 
bismuth in the mineral is of inte.rest, as it has never previously been ob­
served in a mineral of this type. Failure to recognise it and separate it 
from the asoociated lead iJ1 such minerals •vould vitiate any calculation re­
garding their age. The geological ag-e calculated from the "\Voodst.ock mineral 
is excessive, and it is evident that either lead has been added to the mineral, 
or uranium leached out by we-athering-, or, like the plumboniobite of East 
Africa, it contains primary lead. 
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1'an!eu:xenite, Cooglegong and W{'IQ4fstock. 

( 'ooglegnn~. \Voodstoek. J .. ! Wooc!stot'k, B. 
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D. G. i\!urray 

---··--- ·--···---------··· 
*Approx. Y30,., !1.32; Er20 3, :3.04. 
t Approx. YzOtc• 11.50; Er11 0a, 0.12. 
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·----~- ---· 

Assuuliug that the uo" represenb weatherod 1'02, and that this and 
ffie ThOi' are isomorphous with the TiO*' the mean figures for the two Wood­
iJ:oek ana-lyses give appro:z..irnately the formula-

3Y 10 11• CaO. 9Ti01 • 4Ta 20 6, 

which is equivalent to an isoruorphoue cocrystaUisatlon oi---

4YTi11Ta08 + Y 2Ta~;08 T CaTiTa 20s 

from which the <¥:'tlential constituent vf tanteuxenite is considered to be 
Hi:'l'aO~; and of euxtmite, Ii'i~~OO". F.xpanded, thel:'e formulae are tji 

tie furm Y,0,.4TiO~.T~O,,. 

Two other localities in the North-West divi&ion have )'ielded specimens 
r·: a mineral not yet Mal:ysed, but assumed to be tantem.:enite on account of 
their ehemical and physieal properties:. They are Eleys, 10 miles S, of 
!hoglegong, and 40 miles E.N.E. of the VVoodstoek find, and 11-ft. Franeieeo, 
i'J miks N.w-. of \Yoodstock. 

At Eleys the mine1·al is plentiful in alluvial Hn rejectS! from l'Iineral 
LJ.aim 151 forming 27 per cent. of a pareel of r.ejeets colleeted hy the w1·iter 
m 1927, It is in <subangular to well rounded pehbles, ranging in weight 
:rom 0.5 to 4 grammes.. On the expo;;ed surface it is brown or brownish 
1;aek iu eolour t\tith dull lustr<~, but fresh fl'acture.s reveal the typiaal resinous 
:ust:re ard normal appftarance ·J:->oth in mas."' and under the mieroseope. A 
~ri.es of specifk gravities. det.ermined W<':re 5J}l~ 5.58, 5.56, 5.54, 5.50, 5.36. 
~·he pebble with a gravity of 0.58 htvl 18.07 per eent. of Ti01, 
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Several specimens from Eleys are distinctly tabular in structure, awl 
almost eertainly orthorhombic, though they are too \Vater-worn to be eapab!~ 
of angular measurement. The commonest forms appear to be (100), (010\ 
and (001). What appear to be the prism faces are Yertieally striated. 

On a tin lease s]x miles S."F:. of the Government >Yell at Mt. Prancisct•, 
the writer found water-worn pehbles of tantenxenite not uncommon in al· 
luvial tin conoontrates. The pebbl>es collected ne\er had a greater mass than 
2 grammes, and were coated with a strongly adherent reddish brown dec.o-m­
position product with a dull lustre. After removing part of this coating ll.\' 

d!ipping in and out of hydrofluoric acid, specific graYitlies of 5.42, 5.59, 5.71, 
5."78, and 5.00 were obtained. The pebble with a gravity of 5.78 contain('r[ 
18.16 per cent. of TiO~. On a fresh fracture the mineral had the typical ap­
pearance of tanteuxenite and indistinct indications of tabular crystallisation 
were aga:in apparent. 

A systematic description of the mineral is as follows :-Tanteu.xenite: 
Essential composition, a titanotantalate of yttrium, YTi~TnO,; (Y~034Ti0, 
Ta~O,,), a minor part of the tantalum being· replaceable b~" niobium. Othl'r 
isomorphous replaceme-nts of the whole molcculp are probably Ca'TiTa/), 
and Y2Ta20~, whilst Th and U may partly Teplace Ti, and Er, Ce, et(·.~ partl~ 
replace Y. Orthorhombic; habit tabular parallel to the macropinacoid. 
Cleavage, none; fracture, conchoidal to subconchoidal. Hardness, 5 to 6; 
brittle. G, 5.4 to 5.9, the variation mainly rlue to varying- proportions of 
tantalum and niobium. Colour in mass brownish black to dark bro·w~n (seal 
brown, 5"'m) ; apparently opaque-, but; translucent at about 0.5rnm. Powder 
greyish yellow (typically tawny olive, 17"i), transparent and brownic;h 
yellow under the microscope, and ahnonnally 'isotropic mving to hydration. 
Before the blowpipe, infusible, glows not at all or only very slightly, som8-
times decrepitates, always yields 1vater, and coarse fragments pale to about 
the colour of the powdered mineraL Slo\vly a.ttackerl by hot strong hydt'll­
ehloric or fmlphuric acid, but most readily dissolved by a mixt.ure of hydro­
fluoric and sulphuric acids, or by fusion with potassium carbonate or 
potassium hydroxide and treatment of the fused mass ·with hydrochlor;1: 
acid. The type mi11eral is that from Cooglegong. 

(2) }liCROLITE, RTRELLEY, K.W. DIV. 

The first record of microlite in Australia was that made h.v the writl'r 
in 1907 of this mineral at Green's 'Vell near "\V odgina *. In 1917 the writer 
described tapiolite from Strelley, then known a.s Tabba Tabba North. The 
latter deposit is now being reworked and in parcels of ore from 2% miles 
north of :M.L. 321, there has been detected an ocrasional intergrowth nf 
tapiolite and microlite. 

The mixture is in eoarse detrital pebbles w-eig-hing up to 100 grannne:-. 
In one ease only were any crystal faces obs:etTed and these appeared to 
indicat-e that the whole mass had the form of a complex twin of tapiolite. ThP 
other pebbles arc >vell water worn. The major part of each pebble consist., 
of a black iron tantalate, apparently tapiolite. Irregru;lar portions of the 
surface are composed, however, of a second opaque mineral of a pale buff to 

"'A.A.A.S. 1907, p. 451, also A.A.A.S. 1909, p. :H4. 




