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as the first step in recrystall ization is the lack of a driving force for such
a reaction. Tuttle and Bowen (1958, p. 138) have shown why recrystal-
lization of feldspars takes place, but no one has shown why quartz re-
crystall izes; although Turner (1948, p. I92 2ll) and Tuttle (1952) have
shown that the qvartz of many plutonic rocks is recrystallized.

In the l ight of Tuttle and Bowen's work, the reactions between crys-
tals and groundmass in a volcanic rock probably take place after the
rock has solidif ied but is sti l l  hot. Such reactions could be due to a late
liquid phase (Tuttle and Bowen, 1958, p. 102-103). They could also be
due to a reaction between the hot glassy or cryptocrystall ine groundmass
and the quartz crystals, perhaps through the medium of an intergranular
film.
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..HYDROMUSCOVITE WITH THE 2M, STRUCTURE-A CRITICISM''

E. W. Ranoslovrcn, Dioision oJ Soils, Cornmonzuealth Sci.entifi.c and,
I n d.us tri al Re s ear ch O r ganizati o n, A del aid e, A us tr ali a.

A recent paper by Threadgold (1959) has reported chemical, differ-
ential thermal and r-ray diffraction data on a hydromuscovite from Mt.
Lyell in Tasmania. Threadgold gives data which are claimed to show
that this hydromuscovite has the 2Mz structure, a mica polymorph pre-
viously only found amongst the lepidolites (Levinson, 1953). Radoslovich
(1959) has recently suggested, however, that the theoretical polymorphs
20,2M2 and 6H, which are based on 60o rotations between layers (Smith
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and Yoder, 1956) may be expected to be rare or non-existent among the
muscovites, because of the markedly ditrigonal symmetry of the oxygen
network (Radoslovich, 1960, in press).

Since this specimen is the first reported 2Mz mica other than Iepidolite
it was decided to re-examine it. A careful survey did not reveal any ma-

terial sufficiently coarse-grained for single crystal methods, so that
powder dif iraction techniques must be used. For this purpose a 19 cm.
diameter evacuated powder camera was used to record consecutively
(under the same conditions) the difiraction patterns of various poly-

morphs and mixtures of polymorphs. The camera is equipped with
knife-edges, and has been carefully calibrated using a qvartz standard.
A Hilger film-measuring rule was used for obtaining 0 values, and the
corresponding d spacings were determined by extrapolation from the
table published by Rose (1957).

The following mica specimens were photographed under standard con-
ditions.

(a) Hydromuscovite from Lyell Comstock Mine, Mt. Lyeli,'fasmania; kindly supplied

by I. Threadgold, C.S.I.R.O , Melbourne.
(b) lM muscovite from Iron Monarch quarries, Sth. Australia; kindly supplied by

E. R. Segnit, University of Adelaide.
(c) 2Mr muscovite from Spotted Tiger Mine, Central Australia as studied by Rados-

Iovich (in press, 1960).
(d) A 2:1 mixture of (b) and (c).
(e) 2Mz lepidoiite from the Brown Derby pegmatite, Gunnison County, Colorado,

described as 1505 by Levinson (1953); kindly supplied by Prof. E. Wm. Heinrich,

Univ. of Michigan.

The d spacings for each of these micas are given in Table 1, with the
visually estimated intensities.l By direct comparison of the photo-
graphs-which show high resolution-it is clear that the Mt. Lyell
hydromuscovite is not identical with the 2Mz lepidolite specimen, but in
fact shows considerably better agreement with the 2:1 mixture of 1M
and 2Mr polymorphs. These are, of course, subtle variations in relative
line intensities, but these are not unexpected in layer-sil icates, both be-
cause of orientation effects and because the hydromuscovite differs a
litt le chemically from the 1M and 2Mr specimens. A print of the photo-
graphs of specimens (a), (d) and (e) is given in Fig. 1; the detail does not
reproduce well.

In view of the slight intensity discrepancies between the Mt. Lyell
hydromuscovite and the authentic muscovite polymorphs examined it
cannot be claimed categorically that this hydromuscovite is a mixture

I Victor (1957) has also given data for a mixture oI 70/s 2M, and 30/s 1M muscovite.
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of 1M and 2M1 polymorphs, though the diffraction data are in better

agreement with this mixture than with 2Mz lepidolite. It should be

further remarked that the pattern oI a 2Mz muscovite (when found)

will not necessarily be identical with the observed pattern of 2M2lepido-

lite. This re-examination therefore clearly shows that the Mt. Lyell

hydromuscovite has not been proved to be a 2Mz polymorph. Indeed it

will be very difficult to demonstrate conclusively that the 2M2 poly-

morph of muscovites exists at all, by powder methods. For this reason

it will, in the writer's opinion, first be necessary to find a 2M2 muscovite
(if such exists) by single crystal methods, in order to provide standard

2Mz muscovite powder data, against which unknown polymorphs can be

compared with certainty.

Fro. 1. X-ray powder photographs. (Above) 2:1 mixture of lM muscovite and 2Mr

muscovite, (d). (Middle) Hydromuscovite from Mt' Lyell, Tasmania, (a)' 2Mz lepid-

olite (e).
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INTERFERENCE FIGURES OF LARGE CRYSTALS
IMMERSED IN A SPHERE OF LIQUID

Lours Navr ts, General Electric Research
Laboratory, S chenectaily, I{ .Y .

It is frequently necessary to determine rapidly and non-destructively
the approximate orientation of a non-cubic single crystal which either due
to its mode of preparation or subsequent treatment is lacking in regular
external crystallographic form. A typical example is a corundum boule.
Although the orientation can be determined roughly by simply rotating
the crystal in air between two crossed polarizers, the conditions for ob-
servation can be considerably optimized by immersion of the crystal in
a refractive index oil and making the determination under a microscope.
If one can then rotate the crystal in a simple way, it is possible to find
the orientation by obtaining a centered interference figure. It has been
found that with a small spherical flask, all of these conditions can be
easily met. The simplicity and usefulness of the technique suggests it
may be of interest to others.

The glass spheres should be perfect in shape and free of mold marks,
striae and bubbles. The most perfect bulbs experimented with were
blown by hand, by Wilmad Glass Co., Buena, N.J., and made of borosil i-
cate glass. Fig. 1A shows a sphere of 40 ml. capacity, 4.5 cm. diameter.
Sometimes a chemist's boil ing flask is found in stock, which is good
enough for the purpose. Fig. 18 shows such a sphere of 33 ml. capacity,
4.0 cm. diameter. To determine the efiect of mold marks, we have used
two different sizes of machine-made bulbs of a soda-lime-sil ica glass
blown in a two-piece mold. These are General Electric Company bulbs,
designation Gl2-1,3.9 cm. diameter, 26 ml. capacity, Fig. 1C;and desig-
nation G9A2, 3.0 cm. diameter, 11 ml. capacity, Fig. 1D. These bulbs


