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Petrology and Geochemistry of the Vivekananda Rock at Kanniyakumari, Tamil Nadu, Southern
India – C. Bhattacharyya and U. Tickha (Department of Geology, University of Calcutta, 35, Ballygunge
Circular Road, Kolkata - 700019. Email: crbc.cu.geology@gmail.com)

Introduction
The Vivekananda Rock is a roughly

dome-shaped rocky island covering an area
of 152.4 m x 121.4 m, about 250 m south at
the southernmost tip of Kanniyakumari,
Southern India (Figs. 1a, b). We present the
results of petrological-geochemical studies
of this rock as a tribute on the occasion of
150th Birth Anniversary of Swami
Vivekananda (Fig.1a).

Petrography

These rocks are greyish green, coarse,
gneissic charnockite, varying to ortho-
pyroxene-free biotite ± hornblende granite
to granodiorite gneisses. Mafic minerals
occur as clots or discontinuous stringers.
Average mode is typical of granitic
composition (Table 1). K-feldspar occurs as

subidiomorphic to almost idiomorphic
grains in the interspaces of plagioclases and
also plagioclase-quartz and (ii) highly
irregular, thin ragged grains along the
contact with quartzo-feldspathic minerals
(Fig.1c). The other minerals are ilmenite,
apatite, zircon (euhedral, elongate), chlorite
(typically as thread-like veins through
quartzo-feldspathic grains) and rarely
sphene.

Geochemistry

The chemical analysis was done in the
Michigan State University (Bruker S 4
Pioneer XRF) and at the EPMA Laboratory
of the Geological Survey of India, Calcutta.
The results are presented in Table 1.
Anorthite % of the analysed plagioclase is
40 and orthoclase molecule is insignificant.

Fig.1. (a) Oval-shaped nearly flat-topped Vivekananda Rock Island on which ‘Vivekananda Mandapam’ is seen. Sample site (solid dot with arrow) is
also shown. (b) Geological map of Nagercoil Block (after Santosh et al. 2003). (c) Subidiomorphic to idiomorphic orthopyroxene in Vivekananda
Rock. Ragged orthopyroxene is also present. Note also the thin veins of chloritic minerals through quartzo-feldspathic grains. PPL.

coarse microperthitic xenoblasts with
occasional presence of micromegacrystic
tabular grains containing inclusions of
rounded quartz and tiny subidiomorphic
plagioclase.  Plagioclase occurs generally
as subidiomorphic coarse tabular grains
commonly forming aggregates in the inter-
spaces of K-feldspars and/or quartzs. Myr-
mekite, when present, occurs along the
contact between plagioclase and K-feldspar.
Quartz occurs generally as coarse to
medium-sized xenoblasts showing
occasionally a weak dimensional parallelism
with the gneissic trend. Biotite occurs as
coarse laths, occasionally forming clusters.
It appears to replace orthopyroxene and
hornblende. Orthopyroxenes are few and
not found in all slides. It occurs as (i) coarse
to medium-sized equant or subequent,
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The orthopyroxene from Vivekananda
Rock contains 43.34 % FeO(t) corres-
ponding to eulite (Fs77.43) (Deer et al. 1978)
or ferrosilite (after Morimoto, 1988).
Hornblende (pargasite or titanian pargasite,
Deer et al., 1997) contains fair amount of
TiO2 (2.38%) and K2O (2.27%). TiO2

content of biotite is high (5.14 %).

Relevance of Philately in Earth Science and its Significance in Paleontology –  Ajit V Vartak,
Department of Geology, Nowrosjee Wadia College, Pune - 411 001

The utility of georesources is multifold
as it has both academic and commercial
interests. Fossils of different life forms
constitute one of the valuable and natural
treasures that mankind always made use of
while understanding the natural history of
ancient plants and animals including the
humans. Philatelic paleontology is a special
field as it deals with the depiction and
discovery of pre-historic life of the
geological past. As the fossils are being
discovered and added to literature from time
to time new interesting forms will be

emerged which makes philately an
important tool through which interesting
aspects of early and ancient life on earth
can be brought to the attention of the
students, amateurs and professionals as well.
Various aspects of philately of paleontology
are available. These include history of
paleontology, modes of preservation of
fossils, evolution of life forms and other
application of paleontology. The colourful
and diversity of available postal stamps
display a variety of facts concerning with
the bio-geodiversity of the past across the

Table 1.  Mode (vol%), whole rock and mineral chemical compositions (wt %) of
Vivekananda Rock

Samples Av Rock* Plag Opx Hbl Bt Ilm
(n=5)

K-feldspar 42.0 SiO2 68.78 58.15 46.94 39.21 35.79 0.04
Plagioclase 25.0 TiO2 0.67 0 0.18 2.38 5.14 51.28
Quartz 24.6 Al2O3 14.65 26.33 0.73 10.96 11.98 0
Orthopyroxene 0.2 Fe2O3(t) 2.57 0.05 43.34 26.05 25.56 49.50
Hornblende 1.8 MnO 0.02 0.01 0.88 0.21 0.20 0.03
Biotite 4.9 MgO 0.62 0.04 5.57 4.81 7.86 0.01
Opaque 0.8 CaO 2.12 8.3 1.01 10.61 0.05 0
Apatite 0.5 Na2O 2.20 6.71 1.13 1.75 0.20 0.03
Zircon 0.3 K2O 6.60 0.27 0.14 2.27 9.63 0
Sphene 0.0 Cr2O3 nd 0.07 0.09 0.04 0.12 0.13

BaO nd 0 0 0 0.34 0.26
P2O5 0.17 nd nd nd nd nd

* Zn (ppm) 30, Rb 288, Sr 190, Y 64, Zr 470, Nb 19, Ba 1178, La 83; Cr, Ni, Cu
below detection limit
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Memorial for permission to collect sample
in January, 2006 and especially to Sri
D. Bhanudas, General Secretary and
Thanu of the same Kendra for support
and all those, including especially an
anonymous reviewer, for their help in
various ways.
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The Vivekananda
Rock is an extension
of Nagercoil char-
nockite block into the
southern coastal area
of Kanniyakumari
(Fig.1b). This together
with chemistry indi-
cates magmatic pro-
tolith. The poorly
developed gneis-
sosity, indicated by
impersistent some-
what preferred dispo-
sition of biotites, and
the weakly developed

local dimensional orientation of grano-
blastic deformed quartzs in a few thin
sections may have developed by high grade
metamorphism at ~500 m.y. (Pan-African
event) (Santosh et al. 2003).
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Greenland's Ancient Impact

globe in a nutshell. Considering the
difficulties, time constraints and resources,
philately of fossils thus serves as one of the
easiest methods of conveying the scientific
values and interest in earth science study.
Such effort and exposure will generate and
develop inquisitiveness and creativeness
among the students and professionals.

Summary of the lecture to be delivered at
the monthly meeting of the Geological
Society of India on 26 September 2012

A circular region more than 100 km in
diameter on the southwest coast of Green-
land bears the footprint of a massive impact
that occurred about 3 billion years ago.

Adam Garde of the Geological Survey
of Denmark and Greenland in Copenhagen
and his colleagues analysed evidence of
intense crushing and heating in a formation

whose featues would have been buried about
25 km below Earth's surface at the time of
impact. In a central area 35-50 km in
diameter, all pre-existing rock structures
were destroyed and partly melted. The
authors also found evidence of fracturing,
deformation and some melting within a
diameter of 100-140 km.

Large impacts were common early in
Earth's history, but much of the evidence
has been eroded by climate and tectonics.
The authors suggest that the Manitsoq
structure, which they named after the nearest
town, is the oldest and largest impact
structure on record. – EPSL: dx.doi.org/
10.1016/j.epsi.2012.04.026 (2012)


