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ABSTRACT

The gaological ages of some monazites and cheralites from Yediyur and Kerala State have
been estimated by the lead-alpha method of geochronology. The results from monazites
from Yediyur belonging to the Dharwars confirm those obtained by Holmes and serve as a
good check on this method. The results on the specimens from Kerala State are also discussed
in terms of available geological data.

In an earlier communication by the authors (Venkatasubramaniam and Siva-
ramakrishnan, 1959) the lead-alpha method of geochronology due to Larszn et al.
has been adopted for the estimation of geological ages of accessory minerals
Zircon and Cyrtolite in igneous rocks. The principle of this method is that in
igneous rocks most of the primal lead is concentrated in potassium minerals, while
the accessory minerals like zircon, etc., do not permit the diadochical substitution
of lead (Pbt*) on the basis of ionic radius and charge considerations so that in
these minerals the lead is essentially radiogenic. In the case of monazites, it has
been established by the isotopic analysis of the lead present that only 1-3 per cent
of the lead is original and the rest are radiogenic. Therefore the lead-alpha method
be easily adopted for dating monazites also. Recently R. W. Chapman et al. (1955)
and H. W. Jaffe (1955) have determined the ages of some monazites using this
method and the age values obtained by them agree fairly well with those determined
by the isotopic lead method. But Holmes (1948) is of the opinion that by itself
monazite cannot be regarded as a reliable indication of geological ages unless the
isotopic analysis of lead yield concordant results. The present work has been done
also with a view to providing further data on this important problem.

In the present investigations, this method is applied to the following specimens
of monazites obtained from various localities :—

(1) Monazites from Yediyur (near Bangalore).
(2) Monazites from beach sands of Kerala State.
(8) Cheralites from Kerala State.

The monazites from Yediyur had a reddish brown colour and resinous lustre
and appeared to be fresh. They are derived from monazite bearing pegmatites,
intrusive into the Dharwar Schist.

The monazites of Kerala are derived from the pegmatite veins crossing the
charnockites of the district. It forms the accessory constituent of the main rock
and its original formation is ascribed to pneumatolytic agencies during the later
period of consolidation of charnockite magma. In the beach sands the monazite
is agsociated with magnetite, ilmenite, garnets, etc. The samples investigated here
were supplied by D.A.E. and were fairly free from other constituents.

Cheralite is generally greenish in colour and is a member of the monazite group
rich in thorium. It is found in pegmatite dykes whose outcrops lie in south
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Travancore. The specimens studied here were greenish in colour with a resinous
lustre. The superficial ferruginous matter was removed by acid leaching.

EXPERIMENTAL PROCEDURE

In this method the geological ages are estimated from the expression

Pb.
(ec)

where Pb is the lead content in parts per million, (oc) is the alphaindex in o¢ ’s/mg./hr.
and C is a constant depending on the type of mineral, For uranium bearing minerals
like Zircon €' = 2680 and thorium bearing minerals like monazite C' = 1990.

Therefore, the method essentially involves the estimation of the total e activity
of the specimen and the total lead content. The alpha activity measurements
were carried out here by the scintillation counter arrangement. An E.M.I. photo-
multiplier tube having a large area flat end cathode was used in the set-up. Zine
sulphide activated with silver was used as the scintillator. The complete procedure
and the precautions taken are given in detail in our earlier communication (1959).
The evaluated alpha index is accurate to 42 per cent. As before, the spectro-
chemical method was used for the estimation of lead. The relative intensities of
lead lines are compared with those of the spectral line of the internal standard bismuth
whose chemical constitution and volatilization rate are similar to those of lead.
The preparation of standard matrices, the working curve and the procedure have
all been described already in detail in our previous publication. Here also both
internal standard and addition plot methods were employed for the estimation of
lead. The results obtained are given in the table below:

t(my)=C

. o index Total lead Age
Specimen oc ’s/mg. /hr. % m. year

Monazite

(Yediyur) .. 8-85¢ 103 0-98 2200 * 100
Monazite

(from beach sands

of Kerala State) 8:13x 103 0-32 775

(Monazite

( —do— ) .. ]| 10-2x10 0-37 735
Cheralite

(Kerala State) .. 46-4x 103 1-05 445

DiscussioNn

The age value obtained for the monazite crystal from Yediyur is interesting
as this belongs to a pegmatitic cycle in perhaps the oldest of the archaean structural
provinces of India—namely Dharwars. It has been a problem whether char-
nockites of Dharwars are older than the Eastern Ghats belts or all are contem-
poraneous process of ‘Charnockitiation’. The age value of 22004100 m.y. obtained
by us agrees fairly well with the probable age suggested by Holmes’ 23004100 m.y.
(1955) from isotopic lead studies. Russell et al. (1954) have also reported a value
of 23204120 m.y. as the age of the Inguladhal galena lead from the Chitaldurg
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Schist belt. It is gratifying to note that different methods using different minerals
for study yield nearly the same ages which incidentally serves as a good check on
the present method and its reliability for application in the dating of monazites.

It can be easily noticed from the table that the monazites of Kerala State
yield an age value of nearly 750 m. years. This seems to be higher than the value
obtained by Holmes in his isotopic lead studies (about 630 m.y.). This may probably
be due to the loss of uranium or thorium from the minerals. The higher value
may also be attributed to a different factor, again originally pointed out by Holmes
{1955). Since the samples investigated here are derived from the beach sands,
they may contain a mixture of monazites of different types weathered from peg-
matites of different zones. A careful examination actually revealed the presence
of crystals of various colours ranging from bluish green to yellow tint. Perhaps
the value obtained by us may correspond to some weighted average of the ages
of the lighter varieties belonging to late pegmatites of Ceylon and the older ones
belonging to Eastern Ghats. The lighter varieties of Travancore monazite may
be of the same age as the thorianites and associated monazites of Ceylon as it is
also well known that Ceylon and Travancore are linked geochemically as well as
geologically. This statement receives further support from the fact that the alpha-
lead age value obtained by us for cheralites in the present investigations, 450 m.
years, agrees very well with those of Holmes ranging about 490 m. years. All
these results suggest that the Balangoda group of pegmatites of late pre-Cambrian
to early Cambrian age is represented in Kerala State.

One further question is that of the metamictization of the specimens on account
of the large radiation dosages. As is well known, X-ray diffraction patterns con-
stitute one of the most reliable methods for identification of the metamict state.
Hence X.ray diffraction pictures were taken for all the minerals examined. In
the case of Yediyur monazite, fairly sharp powder diffraction patterns are obtained
in the small as well as large interplanar regions while in the case of the Travancore
monazites and in the cheralites the diffraction pattern in the small interplanar
region was definitely poor, with considerable line broadening. This indicates at
least partial disorder in the case of the latter specimens.
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