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Ixiolite and niobian ixiolite: A new occurrence from Metapal

We report here the occurrence of ixiolite
associated with pegmatite within the peg-
matitic belt of Metapal (lat. 18°52’, long.
81°33%). These are hosted by granites and
basic intrusives like metagabbro and
amphibolites exposed in Madhya Pradesh
and adjoining areas of Orissa. They are
emplaced mto rocks of Bengpal group,
belonging to lower Proterozoic age. The
rocks comprise andalusite-sericite-biotite
schist, gneisses, sericite quartzite and
banded iron formation'.

The pegmatite occurring in Metapal
area is zoned, and found to be trending
N 55°W-S S5°E with quartz as a core
and perthite occurring in the intermediate
and wall zone. The nature of border zone
remained obscure due to intensive weathe-
ring of pegmatite. Quartz, feldspar, mus-
covite, beryl and spessartite gamet are
the minerals found in the wall zone (Fig-
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ure 1). Intermediate zone comprising of
perthite composition is not continuously
found all over the pegmatite. Massive
quartz core 1s prominent in the south-
western part. It is grey to smoky in colour.
Rich mineralization of Nb-Ta minerals 1is
confined at the margin of quartz core. Main
Nb-Ta minerals found in the area are
columbite—tantalite, = 1x10lite, euxenite,
aeschynite, microlite, fersmite, occurring in
association with cassiterite, beryl, monazite,
zircon, 1lmenite and magnetite.

During the evaluation stage of the peg-
matite for columbite—tantalite resources,
samples of the heavy minerals were
analysed to know the concentration of
Nb-Ta and Sn by wavelength dispersive
X-ray fluorescence technique (WDXREF).
This study indicated the presence of Nb,
Ta and Sn in the sample. Few such
individual Nb-Ta-bearing crystal samples,
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pegmatite, Bastar District, Madhya Pradesh, India

which were found to contain higher
amount of Sn, were also examined by
X-ray powder diffraction technique. On
study, the mineral was identified as
ixiolite. Pure fraction of mineral sample
was obtained by crushing it to 100 mesh
and subjecting it to heavy liquid
(methylene 1odide, sp. gr. 3.31) separa-
tion. Few mineral samples, which minera-
logically characterized to be pure ixiolite,
were sent for detailed chemical analysis.
Companson of the chemical analyses with
published values (ref. 2, table no. 313,
p. 466) and data from X-ray diffraction
studies confirmed the presence of ixiolite.
The d values and chemical results on the
two pure ixiolite investigated are given
in Tables 1-3.

The X-ray powder diffraction studies
were carried out on  MICrOprocessor-
controlled Siemens D-500 diffraction sys-
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Fipure 1. Geological map of Metapal pegruatite, Bastar District, Mudhya Pradesh, India.

CURKRENT SCIENCE, VOL. 73, NO. 3, 10 AUGUST 1997



SCIENTIFIC CORRESPONDENCE

1 e — - -— o -

e il

tem. using  graphite crystal monochro-  speed of one degree per minute and
mated Cuk alpha radiation with tube  detector motion of two degrec per minute
voltage sclected at 3SkV and filament in the angular range between 4° to 70°

current maintained at 20 mA. Diffraction

two theta. Recording of diffractogram was

was carricd out at a sample movement donc on LA-100 digital rccorder. The
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Table 1. Jd values of ixiolite, niobium ixiolite as comparcd with
standard ixiolite given by Nickel e/ al’

W"—_

d d o
(1 (2) (3)
3 6492 3.6545 3.65
29761 2.9775 2.98
2.8628 2.8708 2.87
25718 2.5592 2.57
2.4999 2.5027 2.51
2.3656 2.3686 2.37
22579 — 2.265
2.2077 2.213]) 2.213
2.1005 2.0953 2.104
- - 2.017
1.8214 1.9139 1 915
— - 1.826
1.7688 1.7709 1.772
1.7403 1.7386 1.746
1.7169 1.5369 1.722
1.5469 1.5369 1.554
- 1.5224 1.521
| . 4838 1.4845 1.490
1.4547 1.4558 1.459

M

1 and 2 are interplanar spacings for ixiolite and niobian ixiolite
respectively from Metapal, Bastar District. M.P.

3. Interplanar spacings of ixiolite (Nickel et al’, table S, p. 969. PDF
card no. 15-733).

Table 2. Chemical composition of ixiolite and niobian ixiolite (all
data in weight per cent)

W‘l—l——-——_

Sample no. |  Sample no. 2 Sample no. 3

—r e - - —

Nb,O, 117 58.8 105
Ta,Oq 56.7 14.0 61.47
TiO, 53 4.0 0.38
SnO, 7.4 0.3 12.27
ZsO, 1.0 <0.034 0.6
Si0, <0.2 <0.05 0.12
WO, 0.9 1.6 0.3
MnQO 6.7 5.4 5.4
FeO 54 119 8.08
Fe O, (.3 2.0 -
AlLO, <0.3 0.2 0.16
CaO 0.49 0.5 0.11
MgO <0.01 nd —
U,0; nd 0.168 -
Sc¢, 0, - 0.568 —

M—-_—_—

nd, not determined; Analysis by M. K. Ganguly, Chemical Laboratory,
AMD, Hyderabad.

1 and 2, Ixiolites from Metapal pegmatite.

3, Ixiofite from Skogbole, Finland (Nicke! er al’, Table 6, p. 970,
PDF card no. 15-733).

Analytical technigues used: Nb,O,, Ta,0,, TiO,, Sn0, WO,, ZrO, by
ICP-AES method; AlO,, Fe,0,, MnO, CaO, MgO by AAS method;
U,0, by fluorimetric method; FeO by titrimetric method; SiO, by
photometric method.

e

interplanar spacings obtained from both
the samples closely match with those of
ixiolite’. On heating the sample in a
muffle furnace at 1000°C and rediffrac-
tion, ixiolite transtormed to a phase show-
INg INtérpidnar spacings igentical o
wodginite’®, which confirmed the pres-
ence of ixiolite. The mineral fraction
possessing different physical properties
and associated with ixiolite separated at
0.45 A, on Frantz i1sodynamic separator
was characterized to be microlite.

The elemental analysis of the pure
fraction of ixiolite was carried out using
ICP-AES, AAS, spectrophotometry,
fluorometry and gravimetric techniques.
The chemical analyses of the two ixiolite
samples are given in Table 2. Cemy and
Ercit’ while describing the ixiolitic group
have quoted Nickel et al’ who stated
that ixiolite is a complex oxide with
chemical formuia (Ta, Nb, Sn, Fe, Mn,
Ti,O,) and having an orthorhombic unit
cell. comresponding to that of disordered
columbite—tantalite structure. In contrast
to the latter, heating promotes ordering
into the wodginite structure rather than
ordered columbite~tantalite structure’. The
present-day ixiolite mineral family repre-
sents a good number of compositional
varieties, besides the type with Sn and
Ta-rich compositions. Ixiolite with sub-
stantial Sc**, Fe**, Ti**, W besides Nb
and Ta, have been described during last
decades.

Nine samples from Metapal pegmatites
were analysed by WDXRF method for
only Nb,O,, Ta,0, and SnO, contents
(Table 3). These samples were also
investigated by X-ray diffraction method
and confirmed to be ixiolite (Table 1)
which were subjected to chemical analysis
(Table 2). Variations observed are Nb,O;,
5.81 to 58.8%; Ta,O,, 14.0-63.9% and
Sn0,, 0.30 to 0.45% (Table 3).

The ixiolite from Metapal has a com-
position similar to the ixiolite from Skog-
bole. Finland so far as Ta,O; and SnO,
contents are concerned’ . The TiO, content
in Metapal ixiolite is relatively high. The
analyses of ixiolite indicates interesting
chemical variations in Nb,O,, Ta,0O4 and
SnO, contents. The ixiolite rich in Nb,Oj
has been found in the area besides tan-
talian varieties. This suggests the presence
of both niobian and tantalian varieties of
ixiolites occurring in this pegmatite. The
samples mineralogically found to be
ixiolite get transformed to wodginite®
on heating, but were chemically found
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Table 3. Chemical analysis of ixiolite from Metapal, Bastar
District, Madhya Pradesh

Analysis
Sample no. NbZO5 Ta20 s Sn()2
MTP/92-93/28 6.63 59.26 9.39
MTP/92-93/34 5.92 60.79 10.45
MTP/92-93/35 5.81 61.72 10.25
MTP/92-93/49 5.8 63.9 7.9
MTP/92-93/Nb-Ta/638 14.3 52.7 g.1
MTP/92-92/Nb-Ta/72 16.00 52.4 8.8
MTP/92-93/Nb-Ta/73 11.3 58.4 8.0
MTP/92-93/Nb-Ta/75 10.60 60.3 7.9
OPS/MTP/93-94/7 58.8 14.00 0.3

to show different Nb,O. and Ta,0;
contents (Table 2).
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Malachite-bearing shear zone mineralization in the supracrustals of

Sadure hills, Sindhudurg District, Maharashtra

We report here the presence of an 0Oxli-
dized zone containing malachite (copper
ore) in a Precambrian conglomerate of
Saundal sequence exposed in the Sadure
hills in the Sindhudurg district of
Maharashtra. |
The Saundal sequence consists of
polymict conglomerate, grit, quartz mica
schist, calcareous phylite and green schist,
and is intruded by a metabasic rock.
The conglomerate consists of granules
and pebbles of quartzite, vein quartz,
basic rocks and granite set In a fine-
erained matrix. Under the microscope,
the matrix reveals the prescnce of quartz,
calcite, biotite, sericite, chlorite and

appreciable amounts of pyrite and other
opaques. The conglomerate 1s conform-
ably overlain by grit of similar compo-
sition.

An oxidized zone was noticed in the
matrix of the conglomerate for a distance
of nearly 50 metres on the Vaibhavwadi-
Shirale section along southern face of the
steep gorge of the Sukh river valley at
an elevation of about 280 metres above
MSL. Malachite is secn along the schis-
tosity planes in the matrix of the con-
glomerate and grit. The malachite 1s dull
green in colour and earthy in appearance.
Occasionally tiny cavitics with euhedral
bright grcen malachite  crystals  were
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noticed. In view of the extent of oxidized
zone with malachite encrustation, this
occurrence needs further detailed exami-
nation for its economic signficance,
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