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A CHLORINE-RICH BIOTITE FROM KONDAPALLI,

ANDHRA PRADESH, INDIA

C. LBBr-ewaNDAM, Department oJ Geology, Osmania IJniaersity,

H y der ab ad,-7, I ntl'ia.

Assrn,{cr

A pegmatite biotite of the charnockitic region of Kondapalli, India, has a chlorine con-

tent oi 1.96 petcent, the highest for an1' biotite anal-vzed to date' A chemical analysis for

major and trace elements of the biotite is presented.

INrnolucrroN

Charnockites form the major rock unit of the ranges near Kondapalli

in Krishna district of Andhra Pradesh (India). They, together with a

small amount of associated khondalites (quartz-feldspar-biotite-garnet-

sillimanite gneiss), form a basement complex. A Iarge number of pegma-

tite veins occur in the area cutting the khondalites and charnockites. A

specimen from a grey pegmatite was studied in detail with particular

attention to the chemistry of the constituent biotite. The significance of

the K/Ar age (500-525 m.y.) of this pegmatite biotite in elucidating the

geochronological sequence of the Precambrian of Peninsular India has

been noted by Grasty and Leelanandam (1965).

GBorocrc SBm'rNc

Nakkal Banda is a small, flat-topped hillock extending eastwards

from the main Kondapalli ranges. Rocks on the northern, eastern and

southern slopes of the hillock are well exposed due to extensive quarry-

ing. The eastern face of the Nakkal Banda quarry extends for about 600

feet in the north-south direction with a maximum height of 50 feet. A

variety of rock types are seen in this quarry. Acid and intermediate

charnockites are predominant; khondalites and leptynites (nonfoliate

quartz-feldspar-garnet rocks, with little or no biotite and sillimanite;

see also Krishnan (1951)) are less abundant; there are minor amounts of

granitic gneisses and migmatites; cross-cutting basic charnockite dykes

and bands are present at some places. There are a few grey and pink

pegmatite veins, aplite veins and bluish-grey opalescent quartz veins'

Contorted mylonite bands and rare plagioclase-magnetite rocks are also

present.
During the last ten years, the Nakkal Banda quarry has been inten-

sively developed and the eastern working face has been advanced into

the hillock about 25 feet. The pegmatite vein, from which the specimen

318 (deposited in the Harker collection-catalogue number 96299-

1353



1354 C. LEELANANDAM

Department of Mineralogy and Petrology, Cambridge) was collected
and studied, has unfortunately been completely removed.

MrNBnerocy or. THD Pucuerrrp

The pegmatite is an extremely coarse-grained rock with quartz, pla-
gioclase, biotite and potassium feldspar as essential minerals, garnet and
ore as subordinate minerals, and with trace amounts of zircon and secon-
dary calcite. Plagioclase (An35) occurs in large grains, shows feeble undu-
lose extinction and, rarely, reversed zoningl it possesses a "transitional"
structural state, as judged from its I(0.529) and B(0.896) values (Smith
and Gay, 1958). The potassium feldspar (Or77) is orthoclase; the separa-
t ion of  130-130 and 131 131 peaks on the X-ra1 'd i f f ractometer  t race is
zero, corresponding to zero tricl inicity. Garnet (o:11.534+0.002 A)
forms rims around opaque minerals or occurs as individual grains with
inclusions of opaques and biotite. More detailed information on mineral-
ogy of the host is given by Leelanandam (1966).

Biotite exhibits extremely strong pleochroism, bent cleavage and wavy
extinction. It has the following properties:

I)ensitl '  3.14

A : t : 1 . 6 6 1  + 0 . 0 0 2

2 V " : 7  + 2

Pleochroism X : l ight brownish-yellow

Y : Z : deep brownish-black.

Cnnursrnv oF rHE Brorrrp AND GENERAI DrscussroN

The biotite was separated and purif ied by using the isodynamic sep_
arator and centrifuging in heavy liquids. The purity of the analyzed.
sample was greater than 99.5 percent. standard wet-chemical techniques
were followed for the analysis of the mineral; Ti and Mn were determined
colorimetrically and the alkalis by flame photometry. Totar iron was
determined by titration with standard ceric sulphate, and ferrous iron
was determined against standard permanganate solution. Total water
was determined by the Penfield method and fluorine by the method of
wil lard and winter (1933); for details of these methods see Leelanandam
(1969a). chlorine was estimated using Nacl as the standard by eiectron
microprobe X-ray analysis; the necessary corrections for absorption and
atomic number have been made (Leelanandam, 1969b). Microprobe
anall'sis of cl was made on four grains, each grain being checked at
several regions (Fig. 1); a total of twenty determinations were made,
and the values are remarkablv consistent (1.96+0.03Td.r" this context,
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Teer.E 1. ANarvsrs or. rnr Pncu.lrrrs Brormn (3lg) rnou KoNDApArtle

Weight percent
Numbers of ions on the basis

of 24 (O, OH, F, Cl)
Trace elementsb

(in ppm)

SiOz
TiOz

Alzo:
FerOr
FeO
MnO
Meo
CaO

NarO
K,o
H,O(+)
HzO(-)

F
CI

Less  O=F*Cl

Total

35 .29
4 . 7 9

1.4 .78
2 0 0

19.25
u. (r.)

r0.37
0.00

0 . 1 2
9 . 4 r
r . 7 7
0 .06

1 . 7 r
r . 9 6

101 .56
1 . 1 . 1

100.41

i iSl)' *'
o. 206l
0. s61 1
0 .234 i (  o rn
2 .s06s  ' ' - "

0.007 I
2 .n6)

- t
0.03611.e05
1 .86eJ

1.$81
0.842F.1e7
0. sl  7J

AI
Ti
Fe3+

Fe2+

Mn
Mg

Ca
Na
K

OH
F

C1

Ga
Cr
Li
Ni
Co
V
Zr
Sc
Ba
Rb
Cu

60
10

100
125
80

140
70
J Z

t250
2500
t25

'Analysis by C. Leelanandam
b Spectrographic determination bv R. Allen

biotite are presented in Table 1. The biotite contains no ca, low Mn and
combined water, high Ti, F and Cl, and more Ni than Co-features
which are all common to the nine analyzed.biotites from charnockites of
Kondapalli (Leelanandam, 1965). compared to the trace element con-
tents of the charnockite biotites, the pegmatite biotite contains high
Ga and low V and Cr. The remarkably high chlorine content of this
pegmatite biotite is the most noteworthy of the chemical features. The
amount of chlorine is the highest for any biotite anaryzed to date (see
Deer, Howie and Zussman, !962, Tables 12 & 13). The highest chrorine
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from the charnockites and associated granulites of Kondapalli contain

chlorine ranging from 0.14-0.62 percent (Leelanandam, 1965) '

The high chlorine content of the pegmatite biotite has no effect on

optical properties. The refractive index, 'Y:1.661, is about the same as

what would be expected from its content of FeO, FezOa and TiO2 (see

Heinrich, 1946, Fig. 10).
The high concentration of chlorine in the Kondapalli biotites is prob-

ably a reflection of environmental characteristics. No exact correlation

can be made between Cl contents of the biotites and SiOz contents (or

not any chlorine was expelled from the Kondapalli rocks during meta-

morphism. The mineralogy of the pegmatite suggests that virtually all

the ihlorine present in the rock is effectively locked up in the constituent

biotite.
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