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ABSTRACT

The study of the riebeckite syenite from Idamakallu-Racherla area
shows interesting textural and microstructural features. Based on the
petrographical and petrochemical evidence, it is surmisedthat a rock, which
was originally a hornblende syenite, has been transformed into riebeckite
syenite through soda-metasomatism. The way in which the mineral
transformations took place and the secondary minerals have developed
is discussed.
INTRODUCTION

THE occurrence of porphyritic syenite has been reported from IdamakalluRacherla area (1.at. 15° 15',~Long. 79 ° 5'), Kurnool District, by King (1872,
p. 244). Petrological account of this rock however is not available. The
presence of riebeckite as one of the predominating minerals, with characteristic
textural and microstructural features, is of interest and hence, a detailed
petrological account of this rock is presented here.
GEOLOGICAL SETTING

The country rocks with which this syenite is associated belong to the
Cumbum stage of Nallamalai series, Cuddapah system. The terrain around
Idamakallu and Racherla is a plain country, mostly made up of black cotton
soil with a few rock exposures. Almost breaking through the monotony
of the plain landscape, two rock masses project out, one near the village
Idamakallu and another near Racherla. The rock mass adjacent to Idamakallu is fresh looking with brownish-black eolour and stands up as a mound
50 metres high. The Racheda exposure, a mound is about 20 metres above
ground level, is more altered and has a bluish-black colour. The outcrop
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in both cases is bouldery. Near Idamakallu on the north-eastern side of the
outcrop, a poor exposure of calcareous sandstone is seen. Similarly near
Racherla, in a pit adjacent to the syenite mass, shales are exposed. Except
for these, the contact of the syenite with the country rock is obscured. King
(1872) has held that the present position of the syenite masses may be either
on account of faulting or they represent the summits of ancient peaks around
which the Cuddapahs were deposited, the present exposures being of the
nature of inliers. From the available field evidence it is difficult to say any,,
thing definite about the mode of occurrence of these rock masses.
PETROGRAPHY

The rocks from both the exposures are coarse-grained with feldspars
and big plates of riebeckite. Some of the feldspar grains are pink. In hand
spedmen the size of riebeckite varies from 1 mm. to ncady 6 cm. in length
and from a fraction of 1 ram. to nearly 2 cm. in width. The presence of
such large plates gives porphyritic appearance to the rock. In thin section
the rock shows the presence of orthodase perthite, riebeckite, albite, iron
ore, calcite, epidote, zircon, quartz, sphene and elpidite (?) in the decreasing
order of abundance. Big plates of riebeckite have oriented inclusions of
the accessory minerals (Fig. 1). A characteristic feature of the rock in thin
sections is the presence of a network of veinlets of microscopic nature,
traversing the rock.
The mineral riebeckite occurs as big plates, as small grains and also as
needles, ranging in form, from euhedral to anhedral. A few sections of
riebeckite show weak zoning with the intensity of absorption varying from
zone to zone. Riebeckite of all these forms does not show identical optical
properties. The riebeckite developed in the veinlets appears fresh as compared to the larger plates found in the body of the rock. The following
are the optical properties of such fresh grains:
- - 2 V = 7 0 ° to 75 °, X A c = 7 ° t o 9 °,
Pleochroic scheme: X = bluish-green, Y = violet, Z = yellow.
The textural relation this mineral has with the other constituents of the
rock is of much interest. Big plates of riebeckite include relics of original
amphibole giving the appearance of ghost texture. Since almost all such
relics show very strong absorption, it is difficult to determine the nature of
the original amphibole. However, from their look they appear to be hornblende. Wherever riebeckite is found surrounding perthite, the former swims
around the latter. In places where there are indications of deformation,
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riebeckite is bent and warped and the habit of the mineral is fibrous or eurvilinear (Fig. 2). There are a few composite crystals of riebeckite where subindividuals are seen in parallel intergrowth. Iron ore is a very common
relic found in plates of riebeckite. There is always a sutured outline between
the ore relic and riebeckite with definite indications of the latter replacing the
former (Fig. 3).
The perthites noticed in the rock are mostly orthoclase-perthites. They
occur as ovoidal or rounded grains. A few grains of orthoclase with two
sets of cleavages are seen unaffected while a large majority of them show
various stages of albitisation. There are many grains which are completely
albitised and in such cases it is hard to say whether they are after orthoclase
or after original plagioclase of higher anorthite content. Based on the optical
properties, the aibite in this rock can be identified either as pure albite or
as much sodic as Ane-v The perthites in this rock are grouped as string,
patch and plume perthites. Of these varieties the string type is rare in the
rock under study and the other two varieties are abundant showing typical
features of replacement.
Epidote is found as an accessory mineral. It is mostly confined to the
veinlets traversing the rock, where it forms a thin film on either side of the
veinlets. Granular epidote is also found. Here and there plates of yellowcoloured sphene are found. Calcite and quartz are the other accessory
minerals. These minerals are found mostly in the veinlets.
"

MICROSTRUCTURES

The rock is traversed by a network of microscopic veinlets which are
fiUed by secondary minerals like fresh riebeckite, calcite, epidote and quartz.
A typical veinlet shows a sort of crude lateral zoning with thin films of yellowish-brown epidote occurring on the inner margins. Inside this, fresh looking
riebeckite is seen surrounded by quartz, calcite and a few grains of epidote.
Some of the veinlets taper, while others branch off and merge with the interstitial space of perthites, in some places dislocation or abrupt termination
of the veinlets with some shattered zones is observed. In such places bending
and warping of the riebeckite needles are seen along with the appearance
of rounded grains of quartz (Fig. 4).
PETROCHEMISTRY

A representative specimen of the riebecldte syenite has been chemically
analysed and the analysis is given in Table I, along with C.I.P.W. norm.
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A comparison of this chemical analysis, with the average composition o f
hornblende syenite, indicates poverty of Ca with a corresponding inereaa¢
in Na in the rock studied. A change in the oxidation state of Fe is also
indicated. Further, the chemical composition of the rock under study and
its normative mineralogical composition correspond to a felspathoidal
syenite, but the rock does not contain any felspathoidal mineral in its actual
mineralogical composition. These chemical evidences show that the rock
probably had the composition of a hornblende syenite, when it was first
formed and its present chemical and mineralogical composition is due to the
metasomatic changes that occurred subsequent to its formation.
TABLE I
Constituents

Weight per cent

C.I.P.W.

Norm

SiO2

54.52

Q

..

A120~

16.66

Or

21.68

Fe20a

6.63

Ab

28.82

FeO

1.58

Ne

19.88

MgO

3.53

Ac

14.32

CaO

1.42

Di

5- 46

TiO~

0.76

O1

4.48

MnO

tr.

Mt

2.32

K20

3.71

I1

1.52

Na~O

9.68

.

H20 (Total)

1.20

H20

Total

99.69

Total

.

.

.
1-20
99.68

Analysts: B. Somasekar and (3. V. S. Rama Rao.
ORIGIN

Riebeckite-bearing rocks (granite, quartz-syenite, syenite and nepheline
syenite) are mostly regarded as igneous in origin and, in fact, riebeckite is
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considered to be the only member of the alkali-subgroup, to have an igneous
paragenesis (Deer, Howie and Zussman, 1963). The petrological and petrochemical evidences recorded here, however, favour a metasomatic origin
for the riebeckite syenite of IdamakaUu and Racherla. The presence of
riebeckite, both in the body of the rock and in the veinlets, clearly shows that
the mineral is decidedly secondary. From the exisiting field and petrographic
evidences, it is difficult to make out the nature of the original rock which on
soda-metasomatism has given rise to riebeckite syenite, though one can
reasonably guess that the original rock might have been a syenite with orthoclase, hornblende, acid plagioclase, iron ore and other accessories as its mineral
constituents. The network of microscopic veinlets seen traversing the
rock, served as channels for the metasomatic solutions to soak into the rock
and initiate metasomatic changes.
The Na and Si of this solution have metasomatically replaced the Ca
in the X position and A1 in the Z position of the hornblende respectively,
to convert the hornblende into riebeckite as shown in the following equation:
C ~ (MgFe+~)3 (Fe+3)2 AI~ Si6 023 (OH)2 + 2Na + 2Si =
(Hornblende)
Na~ (MgFe+S)s (Fe+S), SisO,~ (OH)2 + 2Ca + 2A1
(Riebeckite)
The same solution has supplied Na and Si in appropriate quantities to
replace the iron ore by riebeckite and to release some iron. This released
iron has aided the metasomatic fluid to develop fresh riebeckite in the veinlets.
Through the action of this metasomatic solution, all the original plagioclase has been completely albitised, while the orthodase has been partly
albitised to give rise to patch and plume perthites, which are indicative of
replacement. Making use of the silica in the fluid, Ca and A1, that are released
by riebeckitisation and albitisafion, have given rise to epidote found as thin
film and as grains in the veinlets. The excess Ca and Si have given rise to
calcite and quartz noticed in the veinlets.
Though theoretically there is no place for K in the riebeckite structure,
almost all reported analyses of riebeckite show the invariable presence of
K and sometimes it is reported to be as high as 3.28% (Seki, 1958). At
least a part of K released by the albitisation of orthoclase might therefore,
have been accommodated in the freshly developed riebeckite in the veinlet.
The environment in which all these metasomatic changes have occurred
might have been low temperature condition, since low aluminous amphibole
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in general and alkali amphibole in particular are well known to be products
of low temperature transformation. Ernst (1960), who has worked on the
stability relations of riebeekite and riebeckite-arfvedsonite solid solution,
has come to the conclusion that hydroxyl-bearing riebeckites are stable at
low temperature and higher oxidation state in authigenic, low grade meta.
morphic and pegrnatitic environments. Similarly, the process of albitisation
is known to be a low temperature phenomenon.
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EXPLANATION OF PLATE X i I
Fro. 1. Oriented inclusions of the accessory minerals in a #ate ofriebeckite. Crossed nicols, xS0.
Fro. 2. Fibrous or curvilinear needles of riebeckite. Parallel light, x 24.
F[o. 3. Contact between riebeckite and the ironore with sutured outline. Parallel light, x80.
Fio. 4. A Veinlet containing secondary riebeckite, calcite, epidote and rounded grains of quartz.
Parallel light, x24.
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