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An account of the morphological differences in zircons from various granites
and associated rocks occurring in and around Bangalore City (belonging to
Archaean complex of Mysore State) are presented in this paper. As far
as the present study discloses, morphological modifications in zircons might
have been the effect of metamorphic transformation of the containing
rocks. These studies may afford a clue to the probable origin of the
granites and associated rock types.

INTRODUCTION

Many instances of the occurrence of zircons in granites and gneisses have
been reported and it is claimed that the morphological features of zircons
contained in these rocks can provide a clue to their mode of origin (Poldervaart
and von Backstron 1949, Poldervaart 1950, Poldervaart and Eckalman 1955).
In Mysore, despite the wide occurrence of granites and gneisses of Archaean
age over large areas, data on the occurrence and morphology of zircons in
these rocks are comparatively meagre. An attempt is made in this paper to
study the zircons in the granites and gneisses of Bangalore.

The views held by the Mysore geologists, like B. Rama Rao (1945) and
others, are that the first stages of metamorphism observable in the State are
connected with the deep fold movements of the original mantle (Dharwars
and fundamental gneissic complex) into a migmatitic complex. This phase
of metamorphism is recognized as the ‘ Peninsular gneissic phase’ which has
received further impress of metamorphism during later periods. Subsequently’
the second stage of metamorphism was initiated by further folding which
caused the deep burial of earlier rocks, whose roots were melted, as a result
of which the overlying portions of gneisses got recrystallized into granites
which later suffered an influx of potash rich solutions, ultimately giving rise
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to the younger group of rocks termed in Mysore State as the ‘ Closepet group
of granites’.

The rocks belonging to the peninsular group of the Archaean complex of
Mysore (Rama Rao 1945) are well exposed in the innumerable quarries in
and around Bangalore City. A critical study of the rocks exposed in these
quarries shows that they fall into three contrasting groups: (1) amphibolites,
(2) granites and gneissic granites, and (3) banded gneisses and migmatites.
All these rock types are traversed by later pegmatites and aplitic dykes and
veins.

The first group of rocks (amphibolites) occur generally as lenticular to
rounded, spindle-shaped or irregular xenoliths and skialiths of various sizes
in the granites and gneisses and also as separating folia in the associated
migmatites. Petrographically the amphibolites are mainly composed of
calciferous hornblende generally sieved by quartz felspars and oligoclase
(An. 25 to 35 per cent) together with some biotite and accessory epidote,
sphene and opaque oxides.

The second group of rocks are essentially granites with or without in-
cipient foliation. Based on modal composition they may be classed as granites,
quartz-monzonites, granodiorites and diorites. The third group of rocks are
mesocratic banded gneisses with well-developed foliation. Petrographically
they correspond to granites, granodiorites and diorites.

MEeTHODS OF STUDY

Fourteen samples of group 1 rocks and 18 samples of groups 2 and 3
rocks respectively were subjected to heavy mineral analysis. Kach sample
was crushed to pass through a 60-mesh screen (B.S.S. type). The sieved
material was washed free of dust and fines. About 25 g of this material
were centrifuged with bromo-form (sp. gr. 2-88 at room temperature) and the
heavy residues obtained were subjected to magnetic separation. The non-
magnetic fractions were mounted permanently on glass slides. The length
and breadth of about 150 zircons per sample were measured and graphically
evaluated according to the methods of Smithson (1937).

ZIRCONS IN THE DIFFERENT GRoUPs OF ROCKS

4. Group 1 Rocks

Out of the 14 samples of amphibolites, only 5 samples gave a considerable
number of zircons. Grains are clear, colourless, smooth, with pink termina-
tions. The dominant crystal forms are (100), (110) and (101). Birefringence
is low (0-025 & 0-002) and the mean refractive index is about 1-83 £ 0-02.
The elongation ratio plotted against frequency (Fig. 1) shows a peak at 2-05
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(index). The plot of I :% is much above the 1 :1 line, but the 1 : 2 line
passes right along the length of the field (Fig. 2).

PER CENT
A0 —
YOUNGER GRANITES
Grain Counts- 500
AMPHIBOLITES
> 30 p= Grain Counts.s600
: GROUP 3, ROCKS
5 Graln Counts-1700
o GROUP 2, ROCKS
O 20}~ Groin Counts . 1760
w
-4
w
tOp— A
., AN
\\
o I I \l \‘I \\ I
1 2 3 4 - 6

ELONGATION RATIO
Fro. 1. Elongation-frequency curves showing elongation ratio of zircons in various types
of rock.’

mm

‘024 -

‘018 p—

LENGTH
o
»
|

‘006

‘006 *ol2 ‘ol8 ‘024 ‘030 mm
BREADTH
F1e. 2. Length v. breadth plot indicating assortment of zircon size in various types of rock.




OBSERVATIONS ON ZIRCONS FROM THE ARCHAEAN GRANITES 425

B. Group 2 Rocks (Dominantly Granites and Gneissic Granites)

Almost all the samples of this group yield rich crop of zircons. Grains
are generally brown; less frequently yellow and colourless. Prismatic in
outline, pyramidal terminations fairly acute, the common forms noticed are
(110), (111) and rarely (100). Surfaces are generally pitted, fine zonal struc-
tures with oval or rounded core and numerous fissures are common. The
elongation ratio versus frequency curve (Fig. 1) shows a prominent peak at
an elongation index of 2-85 with a tendency to spread from 1-65 to 6 elonga-
tion indices. This is a characteristic feature to determine the mode of forma-
tion of these rock types. The plot of I : b (Fig. 2) lies between the lines of
1:2 to 1:4. Birefringence (0-05 & 0:01) and mean refractive index (1-92
to 1-94) are normal.

Zircons in this group of rocks show some evidences of metamictization.
The brown and yellow varieties appear to be most susceptibie to this process.
The first stage in this process seems to be for the grains to become charged
with minute dusty opaque particles in the centre with development of a
clear colourless outer shell which in the final stages produces opaque isotropic
crystals. This is an observation and is offered without explanation (Plate VII,
Nos. 5, 6, 7, 8, 9).

C. Group 3 Rocks (Dominant Banded Gneisses)

The gneisses yield rich crop of zircons. They are mixed colour types,
ie. brown, honey-brown, pale brown and colourless. Grains are prismatic,
stubby to highly elongated. Zoning rare. Dusty inclusions are a few, com-
posite grains (overgrowth and outgrowths) are quite common (Plate VII, Nos.
14, 15, 16, 17). Elongation ratio versus frequency (Fig. 1) shows polymodality
with a prominent peak at 2:05 and lesser ones at 1-65, 2:25, 1-45. The plot
of length against breadth lies between the 1 : 1 and 1 : 4 lines. Birefringence
(0-025 to 0-04) and mean refractive index (1-85 to 1-88) are below normal.

OBSERVATIONS AND THEIR INTERPRETATION

Some of the salient morphological features of the zircons in these groups
of rocks may be summarized as follows:

1. Amphibolites have generally elongated, unzoned and colourless
zircons.

2. Group 2 rocks contain brown, elongated zircons showing beginning
stages of metamictization, prominent zoning with rounded or oval core,
abundant inclusions, few composite grains, unimodality of elongation ratio
versus frequency plots and normal birefringence and refractive indices.

3. Group 3 rocks have mixed assemblages of brown, pale brown, honey-
brown and colourless zircons ranging from stubby to elongated, prismatic
grains. Zoning slight, dusty inclusions few only, composite grains with
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outgrowth and overgrowth are quite common. Elongation frequency ourves
have ill-defined maxima. 4

It has been demonstrated by Wyatt (1954), Poldervaart and von Back-
stron (1949), Poldervaart (1950) and Poldervaart and Eckalman (1955) that
modification of zircons is dependent on physicochemical conditions attending
the formation of the containing rocks. Harker (1957) has also pointed out
that the zircon is chemically inactive in the different grades of metamorphism
and hence there will not be any chemical change in the zircon crystals.

The amphibolites have higher percentage of colourless zircons. These rocks
occur as mafic zenoliths and skialiths in groups 2 and 3 rocks. A suggestion
might be made that original grains were subjected to repeated heating during
progressive phases of recrystallization of granites and gneisses, changing
them to colourless crystals, indicative of higher energy level condition than in
the other two groups of rocks. It is also interesting to note that in a few
cases amphibolites contain a few zircons or sometimes none at all. As far as
the present study is concerned, it may be suggested that the parent rocks
from which these amphibolites were derived have contributed largely to the
abundance of zircons in these rocks.

Another characteristic feature observed in zircons from group 2 rocks
is that the elongation index of zircon varies between 1-65 and 5, indicating an
assemblage of various sizes. Besides this, zoned crystals with rounded or
oval core and slightly rounded terminations and inclusions of tiny zircons
and apatite were also noticed. Nearly 40 per cent of zircon crystals were
also common to both groups 2 and 3 rocks. A suggestion could be made
that during conversion of the gneisses to granites some of the zircons got
recrystallized to long prismatic ones, whereas a few underwent rounding of
the terminations and some of them were left unaffected, except for a change
in colour. Incidentally it may be mentioned that the study of zircons from
younger granites, belonging to Closepet age in Mysore State, have shown
further clarity in size assemblages, i.e. consistent elongation ratio between 2
and 3-5 index, with lesser number of grains characteristic of groups 2 and
3 rocks. ’

, CONCLUSIONS

As far as the present study discloses, it might be suggested that the varied
ntorphological features observed in zircons of these rocks seem to be charac-
teristics of granitized rocks. Therefore, the presence of such grains in rocks
.of doubtful origin might throw some light on the probable mode of origin of
these rocks. However, these studies should be used with eaution and the
inferences should be based only on a detailed statistical analysis of several
grains from a particular rock type. Only in such cases, these studies may
prove useful in establishing the mode of formation of granitic and associated
rock types.
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Prate VII
Some Typical Zircons from Granites and Metcunorphic Rocks

Group 1. Porphyritic and Coarse Grey Granites

1. % 450. Euhedral zircons with clear zoning; inclusions and fissures.

2. X400. Euhedral brownish yellow zircon with rounded inclusions and square-set corce
due to development of (001) face.

3. »400. Euhedral zircon; yellowish in colour; clear high ref. index, zoning irregular;
parallel to prism and pyramid.

4. X200. Euhedral; dark brown; finely set regular zoning with perfect acute termina-
tions.

5. X 400. Euhedral zircon; brownish in colour; heavily dusted inclusions in the core and
border showing beginning stages of metamictization and incipient zoning in
between border and core; probably remnants of earlier zoning.

6. x200. Distorted zoning with inclusions; slightly advanced stages in process of meta-
mictization over No. 5.

Group 2. Gneissic Granites and Granitic Rocks

7. x100. Dark brown, isotropic core; close distorted zoning at the borders. Acute termi-
nations are slightly rounded. Further stages in the process of metamictization
over No. 6.
8. x100. Completely isotropic; rounded terminations; honey-brown; metamict-type
zircon.
9. X200. Partly zones; isotropic borders; distorted terminations.
10. x100. Yellowish brown finely zoned borders with rounded terminations; inclusion of
apatite in clear core.
11. x150. Border clear; rounded core, irregular terminal ends and zoned; rounding of
terminal ends to a greater extent.
12, % 100. Clear; almost yellowish-white; irregular terminal ends, inclusions rare; ref.
index below normal; inclusions of iron ore and apatite are common.
13. 2 100. Further stages of modification over No, 12.

Group 3. Migmatites (Bunded, Augen and Injection Gneisses)

14. X 100.‘% Zoning irregular; modified terminals; rounded core with outgrowth on sides,
15, % 150. i.e. prismatic outgrowth.

16. X 100.} Rounded terminals; rounded core; not well-defined zoning (probably growth
17. %X 200. rings ?); COMPOSITE GRAINS.

18. % 100.\y Rounded core and ill-defined outlines of original crystal boundaries; overgrowti
19. X 100. phenomena common (18, 20); might probably be sedimentary rounded
20. x100. zircons with overgrowths,
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