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spectrum.  However, all the isotopic counter-
parts could not be identified.

As regards the degree of depolarization, it
has been observed that for totally symmetric
vibrations, the wvalues lie between 0 and 6/7.
For many vibrations, however, the degree of
depolarization could not be precisely deter-
mined.
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A NOTE ON THE OCCURRENCE OF BENSTONITE, A CARBONATE OF CALCIUM
AND BARIUM FROM THE CARBONATITE COMPLEX AT JOGIPATTI,
NEAR SAMALPATTI, DHARMAPURI DISTRICT, TAMIL NADU

E. I. SEMENOV, V. GOPAL anxp V. SUBRAMANIAN

Tamil Nadu Mineral Development Project (United Nations Development
Programme), Madras-32, Tamil Nadu, India

ABSTRACT

Benstonite, a carbonate of calcium and barium has so far been reported from two other
localities in the warld, viz., from Argansas, U.S.A. (Lippman, 1962) and Lingbam, Sweden

(Sandius, 1963).

This paper deals briefly with the mineralogy and petrogenesis of a new

occurrence from Jogipatti, India. Benstonite at Jogipati is related to the carbonatites in
which 1t occurs 1t a massive form. From the field data it is concluded that the formation of
l:a_ensmmte tgmk place at high temperatusre, although it is generally postulated that the introduc-
tion of barium is an indication of late low temperature activity. However in the area under
consideration, benstonite is associated with coarse black pyroxene and white feldspar which are

usually high temperature minerals,

IN 1968, during the course of a detailed field

examination of the carbonatite occurrences
near Koratti, the authors recognised several
other satellite bodies of carbonatites out of
which the occurrence near Jogipatti drew spe-
cial attention in that they came across a mas-
sive light yellow carbonate which locked rather
different from the other carbonate minerals
usually associated with carbonatites This
mineral has subsequently been identified as
benstonite.

Jogipatti is a small village situated about
1-5 kilometres north of Samalpatti R.S 1lying
on the Tirupathur-Salem Broad Gauge Sec-

tion of the Southern Railway. It falls in
Uttangarai Taluk of Dharmapuri District in
the State of Tamil Nadu (Survey of India
Toposheet 57 L/7).

The principal rocks encountered in the area
are syenites in which occur carbonatites, pyro-
xene pegmatites and veins of quartz barytes.

The syenites are mostly made up of alkali
feldspar with a few ferromagnesium and other
accessory minerals, The carbonatites occur as
small lenses within the syenites. About seven

such bodies were noticed in the field  The
dimension of the individual bodies wvaries
widely, They are generally elongated in
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a N 70°E to E direction. The carbonatites
are generally made up of calcite, dolomite, and
well-developed crystals of magnetite and apa-
tite. In one of the bodies near Jogipatti village,
large quantities of benstonite were noticed.
This carbonatite lens is about 50 meires long
and 3 to 5 metres wide. In asSsociation with
this carbonatite, a coarse-grained pyroxene-
pegmatite is noticed, in which also occurs ten-
stonite.

The occurrence of bensionite in the carbo-
natite is generally in the massive form, In the
pyroxene pegmatites, the benstonite occurs
associated with coarse aegerine and big, white
tabular crystals of the potash feldspar, ortho-
clase. Along the core of these pegmatiles both
benstonite and monazite are developed.

Mweralogy.~—The mineral, benstonite, has a
distinctive rhombohedral cleavage. It has a
hardness of 3 and a specific gravity of 3:41.
It is uniaxial, negative, but at times has a
very low optical axial angle. It develops com-
plex twinning. In its physical and optical pro-
perties, benstonite from Jogipatti closely re-
sembles the type mineral from Arkansas as may
be seen from the comparative table (Table I).

TAaBrt I
Physical and optical properties of benstonite

Jogipatti Arkansaa
a, 18-32 18.38
C, 8-66 8:67
G 3+41 3:58
N, 1-69 1-8690
N, 1+53 1-527

Calcunlated by G A. Sidorenko,

The optical and thermal properties (DTA,
TG and DTG) are similar to those of other
Ba-Ca carbonates like alstonite and baryto-
calcife.

The differential] thermal analysis and thermo-
gravimetric analyses (TG and . DTG) curves
are shown in Fig. 1. From the thermogravi-
meltric curves the first endothermal peak at
850° C (without any loss in weight) may he
taken as corresponding to the decay of CaCO,
and BaCO.,. The second endothermal peak at
800° C 1s characteristic of CaCQO, dissociation
(loss. in weight: 2147 of total CO,). Small
thermo cffects occur near 830° C and 1050° C.

The nfrared speetrum of benstonite (shown
in Fig 2} is very characleristic znd is quite
different from the infrared curves of cejthor
alstonite or baryto-calcite.

The chemical analysis of the Jozipatti oceur-
rence is shown in Table 11 and Teads to the
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Fig 2
formula Ca,, Sr,. Da,, Ce,, (COpH,; or
epproximately to Co,Ba (COy),. The pos-
tulatecd fermula  of  Lippmon (1962)  ax

neCa. (CO L)Y, is too complex and is perhaps
Pascd on the analysis  of admixed  material
(admixture of baryte, cle)). Fiven  thoueh
s{rontivm con isomorphically replace  caleium,
bharhmn ceplacement of ealeium {x conzidered to



be more probable. Rare carths (1-8%) occurs
both in the soluble and insoluble portions. The
presence of rare earths i the insgiuble por-
tions Mmay be taken as duc to admixture with
monazite. From the X-rav spectral analysis
it has been determined that the soluble rare
carths are essentially corian: La 27:5, Ce 483,
Pz 4-7, Nd 18-8, sm 2:7, Eu (-3 and Gd 0-9,

TABLE 1]
Chemical analysis of benStonite from

Jogipatti, India

e —— e = Ty s —

— T—m s

Constituents Jogipatti Arkan. as
BaQ - 32.68 43-05
SrO «s 4:50 4-02
CaQ .. 24+18 19.52
MgzO ‘o - 1-69
MnQO .o 010 033
FE303 .o 034 .
TR.C5 (rure earths) : 1-57 .o
P.O; .o ¢.29 -
COE .a 33*52 3]'. '35
NHQ(J - 033
5.0 .o 0-01
Non-soluble .o 1-03 .
Total ‘s 98-%5 9908
Analy:t oo Lo Kateeya ¥, Lippman

[ — Y F T— — R —E P

—,——— — — e ——=ma

At Jogipattl, the origin of benstonite ig closely
related to the carbonatites. Carbonatites
usually have a genetic connection with pyro-
xenites and urtites. However, only syenites
and pyroxenites are present in the above area.

Flow Between Eccentric Spheres

[ Current
Science

Those roacks are gencrally rich in barium. In
the carbonatites, only behstonite 1s responsible
for the enrichment of barium, whereas in the
sycnites, their pegmatites and hydrothermalites,
only barite and barjium feldspar, have been
noticed so {far.

The barium enrichment in the carbonatite
complexes have usually been considered as the
last low termnperature phase o©f hydrothermal
activity. But here in Jogipatti, barium is In-
troduced in the carbonatites as benstonite with
which are associated coarse crystals of black
pyroxene and feldspar which are usually pro-
ducts of high temperature formations, Hence,
it is concluded that the benstonite should also
have a high temperature mode of occurrence.

The mineralogical determinations were made
in the Institute of Mineralogy, Geochemisiry
and Crystal Chemistry of Rare Elements in
Moscow as part of the investigations on sam-
ples sent from the Tamil Nadu Mineral Deve-
lopment Project under the Unifed Nations
Development Programme.
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HE flow of a viscous incompressible fluid

between iwo eccentric cylinders has been
investigated by Rudraiah and Geetha (1969)
whose results are of interest in the liquid pear-
ing systems. The flow of a viscous incompres-
sible fluid between eccentric spheres 1s not
only of interest in the Iubrication theory but
also is of interest in the geophysical problems,
particularly in the discussion of fluid in the
earth core. This problem has not been given
much attention earlier and it is discussed in
this paper. The main difference between
Rudraiah and Geetha problem and our problem
is that in their problem the bearing system has
a line contact, whereas in our problem the
bearing system has a point contact, As a con-

sequUence of this point contact we get side
leakage of liquid about the point of contact
which develops the adverse pressure gradient.
The physical reason for this is as follows.
When one of the spheres gets displaced to an
eccentric position, new effects appear. First, a
pressure gradient is created which tends to
restore concentricily and it may cause the back
flow. A second, an eddy adjacent to the outer
sphere, 1s created in the region of largest clear-
ance. To study these effects, the steady flow
of a viscous incompressible fluid between two
eccentric spheres, when the inner sphere of
radius R, is rotating while the outer sphere of
radius R, is stationary Is investigated under
the narrow gap approximation. The flow in



