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METASTABLE FORMS OF
CORDIERITE FROM FUSED ROCKS IN
INDIAN COALFIELDS

IN a recent paper, Jagapathi Naidu! has describ-
ed in detail the optical properties of cordierites
found in vitrophyres and hornfelses associated
with coal seams in the Raniganj and Jharia
coalfields. Venkatesh? has also made an excel-
lent study of the development and growth of
cordierites occurring in the para-lavas of
Bokaro Coalfield.

The present note is intended to place on
record immediately the important results of re-
searches on the polymorphism of cordierite
carried out by Dr. A. Miyashiro of the Geologi-
cal Institute of the Tokyo University. Miya-
shiro? has already described a mineral resem-
bling" cordierite occurring in volcanic rocks,
under the name Osumilite, and indicated that
cordierites from such environments described in
the literature may prove to be osumilite, I
give below an extract from a letter received
by me from Dr. Miyashiro discussing the cor-
dierite phases found by him in specimens of
fused shale from Bokaro Coalfield, sent to him
by the Director, Geological Survey of India:

“In my study there exist at least four closely
related polymorphic forms having cordierite
composition. Among them two metastable
forms were found in synthetic products only.
But I considered that they may occucr in some
pyrometamorphic or related rocks, I was ex-
pecting that probably some of the cordierite-
like crystals described by Venkatesh? are
actually one of those metastable forms. My
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expectation was justified, as all the cordierite-
like crystals in the specimens of fused Bokaro
shales examined by me, were one of the meta-
stable forms.

“The most decisive distinction between the
metastable form and true cordierite, lies in the
fact that the space lattice of the former is hexa-
gonal while that of the latter is pseudohexa-
gonal. Since single crystals are not available
for goniometric measurement, this difference
can be demonstrated only by high precision
X-ray measurements.

“Optical properties are very deceptive. The
metastable forms usually show anomalous bi-
axial character with 2V ranging from 0-80°
(I confirmed it on the grains in the fused
shale). The forms sometime show very com-
Plex twin-like optical structure between cros-
sed nicols. However, the space group of the
metastable form C 6/mcee is not compatible with
twinning with twin plane corresponding .to
(110) and (130) as in the case of cordierite.
I think that the twin-like optical structure is
only an optical anomaly. As you know, lime
garnet showing optical anomaly is usually
divided into twin-like sectors and the form of
the seclors is sometimes very complex. But
this is only an optical phenomenon. X-ray
measurements show that no twinning is pre-
sent in the garnet. Similarly, twin-like sectors
and consequent optical anomaly was proved in
the case of milarite and xanthophyllite, so far
as I am aware.

“Since the burning of Bokaro coal took place
by natural causes the metastable form has be-
come to fill all the conditions necessary for the
strictest definition of a mineral. I am intending
to call this new polymorph Indialite after
India, for the natural occurrence is from India.
This new metastable form is a very important
compound in ceramic industry.”

In an earlier communication Dr. Miyashiro
had pointed out to me the presence of hexa-
gonal and zoned crystals with wvariable 2V in
the specimens of Bokaro para-lava examined
by him (these may be seen in the plate and
drawing accompanying Venkatesh’s paper on
the cordierites of para-lavas). Most of these
supposed cordierite grains are, according to
Miyashiro, uniaxial or biaxial, with small
optic axial angles (less than 30°) and consi-
dered to be the alpha form.

According to Jagapathi Naidu, two types of
cordierite are found in vitrophyres and horn-
felses of the Laikdih seam at Ramnagar, Rani-
ganj. One type is recorded to display pseudo-
hexagonal boundaries in basal sections, with
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minute lamellze parallel to these faces. These
grains of cordierite are stated to be uniaxial
or biaxial with small optic axial angles (be-
low 20°). These properties are certainly dif-
ferent from those of normial cordierite, and
these grains are bresumably the metastable
form Indiglite. The second type is stated to
have values of 2V ranging from 23-46°, which
again is suggestive of it being one of the meta-
stable polymorphs. The third type of cordierite
described is from vitrophyres and hornfelses
in the fifth seam at Jharia, and is also presum-
ably a metastable phase though the values of
2V are higher (according to Miyashiro the
values of 2V for the metastable forms range

from 8-80°),

It appears to the writer that here in India,
where we have occurrences of fused rocks re-
sulting from natural burning of coal seams,
osumilite, and the principal metastable phases
of cordierite discovered by Miyashiro, will be
encountered in them. Miyashiro’s monograph
on the polymorphism of cordierite is under pub-
lication elsewhere.* While recognising the value
of the observational data presented by Ven-
katesh? and Naidu! in their papers, the aim of
this note is to stress the importance of careful
interpretation of data with the aid of X-ray
studies and to focus attention on the excellent
study of polymorphic transitions carried out by
one of the foremost Japanese mineralogists.

My thanks are due to Dr. Miyashiro for fur-
nishing me with his valuable data in advance
of publication, and to Dr. M. S. Krishnan,
Director, Geological Survey of India, for per-
mission to present this note.

Geol. Survey of India, A. P. SUBRAMANIAM,
Madras-4, January 8, 1955.
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