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Low-iron cordierite in ph}ogoPite schist from
White Well, Western Australia

M. W. PRYCE, B.Sc.
Government Chemical Laboratories, Porth, Western Australia

sussary. Pale-blue cordierite (complete analysis given; shows total iron oxides only 049§ %)
occurs in phiogopite schist neur White Well (247 287 307 8. 116" 2° E.) 20 miles narth-west of Yinnie-
tharra, Western Australia. Associated minerals are corundum, dravite, and sillimanite, accessory
zireon and rutile, The cordierite is in translucent masses to § x 8 x4 cm with vitreous lustre, ) 2-57,
a 1.539, B 1°540, ¥ 1'543, all colourless, 2V _$0°. Unit cell @ 17-055, & 9724, ¢ 6350 A. The host phlogo-
pite (complete analysis given) isin brown flakes to 1em, D 2-88, = 1-558, 8 1°585, y 159, 2V, 5-207,10f
polymorph.

1N September 1970 Messrs. Kempton and Kempton of Carnarvon, Western Austealia
submiited to the Western Australian Government Chemical Laboratories an unusually
fresh specimen of pale-blue cordierite for identification. The specimen locality was
given as 20 miles north-west of Yinnietharra (24° 32’ S., 116° ¢’ E.) three miles south
of Mt Yaragner and one mile north of the south-west end of Lockier Range. No
details of host rock or geology of the vicinity were available.

E. Tovey’s analysis of purified material (Payne, 1970) showed a lower iron oxide
coaitent, 0-86 9, than any analysis tabulated by Deer, Howiz, and Zussman (1962).

In September 1971, while collecting in the Yinnietharra area, P, Bridge was taken
by R. Williamson, prospector, to a-cordierite occurrence in the vicinity of White
Well {247 28’ 30" S, 116 2" E.), probably the sume area as the earlier occurrence.
A comprehensive suite of cordierite and host rock specimens was thus obtained for
the present paper. Type material is preserved at the Government Chemical Labora-

_tories, Perth, Western Australia.

Cccurrence. The White Well cordierite is contained in the outcropping rims of two

~brown phlogopite schist bodies six feet in diameter filled with phlogonite debris.

The schist is most likely a metamorphosed ultrabasic and is enclosed in soil-covered
Wyloo group sediments close to their contact with an intrusive granite. Associated
with the cordierite are white corundum crystals, occasional small dravites, and a little
sillimanite with accessory zircon and rutile.

Mineralogy. The cordierite occurs as masses up to 8 x 8 4 cm, one a single crystal,
showing a few strong pinacoidal and prismatic partings, with some fine sillimanite and
miza inclusions. The masses are pale blue, translucent with vitreous lustre, D (sink-
float)2-57-0-o1,refractive indices «1-536, £1-540, ¥ 1-543,all colourless, 2V, = 8oL 1°.

Chemisiry. The analysis, table I, was performed by well-known methods on a sample
D = 2-574-0-01 purified by repeated centrifuging in diluted bromoform to 99-9 %
© Crown copyright reserved.
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purity. Apart from the unusually low total iron ovide, 0-98
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dillerent from several others tabulated by Deer er al. (1962).
AX-ray data. A cell-parameter refinement by the method described by Pryce (1970)
save ¢ 170550003 z\, b 9724 Lo-0o1 A e 9-350-F0-001 ;’&, azbh:e 1-7549: 1:096135,
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the analysis is little

TasLe [ Chemical analyses of cordierite and phlogopite from White Well. Analyst

E_J Tovey

A B A B’
Si0, 50°2 388 Si 20-09}34-00 5497 8260
Al 391 2-503
AlLQO;, 335 217
Al 11-89 - 1-120
Fei0y 04 098 G g 0-04} 9j3 0103
FeO 084 004 Ter 028 o r12
Mg 128 210 Mg 763 4433 7580
NnO o006 002 Mn” ooz 0003
Ty < ol o015 Ti — o016
B0, Ealle o] | 007 B — o-008
Ca0 023 1'10 Ca G'10 0168
K.0O 014 10°5 K 008 Y1271 1-842
Na O o026 103 Nz 010 o281
Li,O nd oot L — 0005 (236
Erly nd =< oot == —_
V.0, nd - 001 _— e
BaO nd 004 Ba _— 0003
H.O~ 1:69 107 L 4'50 COH 2-%98
H.O- o2 049 — — 2400
F nd 023 F =3 0 102
E 99-98 100°13 0] 74-36 21000
lessO=F 009
hat 100°04

nd = not determined
A Cordierite, Laboratory No. 4o051/1972
B Phlogopite, Laboratory No. 4052/1972
A’ Cordierite, empirical unit cell content

B’ Phlogopite, atomic ratios based on 24(0, OH, F)

¥ == 15506 A3 The X-ray powder data show close correlation with P.D_F. card 13—
294, low-cordierite, the work of Schreyer and Schairer in 1961 on artificial pure mag-
nesium cordierite, For the White Well cordierite the calculated distortion index of
Miyashiro as described by Deer et al. (1962) is 028, placing it near the upper limit of
Miyashiro’s subdistortional cordierite range. '

The phlogopire is in schistose layers of brown flakes up to 1 cm across with
Disink-fivat) 2-88 001, a 1-558, B 1-585,  1-50, 2V _5-20° The analysis, table T, was
performed muainly by well-known methods on a pure sample, D —= 2-88-4-0-01 pre-
pared by hand picking. Fluorine was determined by the specific jon electrode method
deseribed by Ingram (1970). The analysis figures are comparable with several
phlogopite analyses tabulated by Deer et al. (1962). Powder X-ray films gave very
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similar results to P.D.F. data card 10—495, the work of Smith and Yoder in 19356 for
a 1M phlogopite, Weissenberg films confirmed that 1M was the only polymorph
present in White Well phlogopite. -

Acknowledgement. The work was carried out and published with the permission of the
Director of the Western Australian Government Chemical Laboratoriss.
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