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TEMPERATURE OF FORMATION OF BARITE BASED ON FLUID INCLUSION DATA
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ABSTRACT
Temperature of formation of barite has been deteimined by homogenization and decrepita-
tion of the fiuid inclusions. Both primaly and secondary inclustons were noticed belonging to mono
and two phase (liquid-gas) types. The temperature of formation estimated is 125° C which is in agree-

ment with the approximations made on the basis of other features of barite mineralization.

The

investigations also revealed some interesting information regarding the physico-chemical nature of

mineralizing solutions.

INTRODUCTION

HE approximate temperature of formation of mine-
rals can be known by their petrographic charac-

ters, associations, textures and the nature of wall rock
alteration (Stringham?’; Ingersond), whereas fluid inclu-
sion studies provide more accurate results and also
furnish valuable information regarding the physico-
chemical nature of minecralization, It is also used
as a tool in geoexploration, especially in search
of blind ore deposits (Yermakov and Gromor'?;
Roedder®). Very little information is available on
fluid inclusion studies of the ore deposits of India
(Dekatet, Ballurkar®, Lahiry®). The temperature of
formation of barite from Khammam District, Andhra
Pradesh, has been determined by fluid inclusion studies
and the results are compared with the other features

of mineralization.

Principle and Merhod of Homogenization

During crystallization of some common hydro-
thermal minerals scme cavities completely hlted with
hot solutions are formed and hermetically sealed off.
On cooling this hot Liquid contracts creating a vacuum
which is instantly filled with vapour of the same
liguid. Thus a two phase system (gas and liquid)
is formed. On heating the crystal the liquid in the
cavity eapands and at ccrtain temperalure the gas
phase disappears and the cavity is entirely filled with
onc bomogencous liquid phase. This process, called
homogenizatlon, approximately represents the tempe-
ration of crystallization.

A two side polished section of the mineral contain-
ing liguid inclusion Is placed 1 the microthermo-
chamber which is installed on the stage of the micro-
scope. The heating is controlled by an adjustable
theostat working from a stepdown  trunstformer. The
mincral being heated is observed through the micro-
scope with tong focal lengih objective and when homeo-
genization occurs the temperature is read by a {hermo-
couple in contaet with the sarople. LUy desttable to
homogenize about 75100 iuclusions and  tabe the
emyperature at which the majatity of (he tne lusions
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are homogenized. The accuracy of the information
1s about + 2° to 3°C,

Principle and Method of Decrepitation

Heating of liquid inclusions in small fragments
of mineral beyond homogenization results in decrepi-
tation (exploding) which also represents the approxi=
mate temperature of formation. This method is
especially useful when the mineral lacks transparency
or if the inclusions are of very small dimensions.
Small grains of the mineral containing inclusions are
heated in a tube in contact with a thermocouple. The
explosions are measured by an automatic recorder.
The temperature at which the maximum explosions
occur 1s taken as the decrepitation temperature, The
accuracy of this method which depends on several
factors is slightly less than that of homogenization.
It is generally around -+ 5°C.

OBSERVATIONS

Barite in Khammam District occurs as cavity filling
and replacement bodies in phyllitic slates and dolo-
mites of Pakhal formations and is considered as
belonging to the telethermal type, controlled mainty
by the siructures in  the enclosing rocks (Appayit-
dhanulu!; Ballurkac®). Samples from important vecur-
rences have been collected and it is found that they
contain plenty of Nuid wnclustons of varying shapes
and dimensions,  Most of them are minute and fall
in the range of 20 o ¢ microns, Both primary and
secondary types are noticed in the transparent varictics.
Some  semi-trasparent  samples hanve shown hizher
population of inclusions but the size of inclusions is
oo small (about 2 mucroms), for observations.  The
primary inclusions are mono and two  phase types
showing liguid and gas phases.  In most of the inelu-
sionse pay bubble accupivs about 10 (0 200, of the
aren, The bguid s cleor without any duuebter minerals.
The negative reliel of the boundaries of the hgquid
indicated iy aefiactive ndes lower than barite (Fig. 1),
The sample abso containg solid inclusions of chuleo-
pyrite, pyrite and galena but they are not enclosed
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in the inclusions. The secondary inclusions are mostly  tiops which is generally attained at the last stages of
arranged along the fracture plancs and some of them hydrothermal activity especially - in the telethermi_ll
are seeu ruptured, The criteria for distinction of zome. This is n agreen'}ent with tl_le paragenetic
primary and secondary inclusions and the methods sequence of the prumary minerals asstlfmater:'i with these
of homogenization and decrepitation adopted as des-  deposits. _Thﬁ PILSENCe of fme_ dlS’SE_mmﬂtlﬁnS of
cribed by Yermahkov e? @l1t, In most of the cases chalcopynie, pyrite and galena in barite and some
almost a complete homogenization is achieved around  observations of fextures and paragenesis favour the
125° C. The decrepitation has given a higher range genetic relationship between barite and base metal

of 130-150°C. mineralization M the adjoining area which support
the probable zoning of ore deposits in the Precam-
— T —— | s brians of this regton as proposed by Ramana Rac and
Ballurkar?,
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