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NEWS AND NOTES

Petrology and Geochemistry of the Vivekananda Rock at Kanniyakumari, Tamil Nadu, Southern
I ndia—C. Bhattacharyyaand 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 atribute on the occasion of
150" 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 occursas

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
occasiondly aweak 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 foundinall slides. It occursas (i) coarse
to medium-sized equant or subequent,
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subidiomorphic to almost idiomorphic
grainsintheinterspaces of plagioclasesand
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 moleculeisinsignificant.

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) Geologica map of Nagercoil Block (after Santosh et al. 2003). (c) Subidiomorphic to idiomorphic orthopyroxenein Vivekananda
Rock. Ragged orthopyroxene is also present. Note a so the thin veins of chloritic minerals through quartzo-feldspathic grains. PPL.
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Table 1. Mode (vol%), whole rock and mineral chemical compositions (wt %) of
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The Vivekananda

Vivekananda Rock Rock is an extension

Samples Av Rock*  Plag  Opx Hbl Bt Im  of Nagercoil char-

(=5) nockite block into the

K-feldspar 420 SO, 6878 5815 4694 3921 3579 004 o hern coastal area

Plagiodase 250  TiO, 0.67 0 018 238 514 5128 . .

Quartz 246 ALO, 1465 2633 073 1096 1198 o Of Kanniyakumari

Orthopyroxene 0.2 Fe,O(t) 257 005 4334 2605 2556 4950 (Fig.1b). Thistogether

Homblende ~ 18 MnO 002 00l 08 021 020 003 wjth chemistry indi-
Biotite 49 MgO 062 004 557 481 786 001 :

Opaque 08 Ca0 212 83 101 1061 005 o Cétes magmatic pro-

Apatite 05 NaO 220 671 113 175 020 o003 tolith. The poorly

Zircon 03 K0 660 027 014 227 963 0 developed gneis-

Sphene 00  Cro, nd 007 009 004 012 013 ggty indicated by

BaO nd 0 0 0 034 026 . .

P,0, 017 nd nd nd nd nd 'MPErsistent some-

* Zn (ppm) 30, Rb 288, S 190, Y 64, Zr 470, Nb 19, Ba 1178, La 83; Cr, Ni, Cu V‘_’hat prdqrgd dispo-

below detection limit sition of biotites, and

the weakly developed

The orthopyroxene from Vivekananda
Rock contains 43.34 % FeO(t) corres-
ponding to eulite (Fs,, ,,) (Deer et al. 1978)
or ferrosilite (after Morimoto, 1988).
Hornblende (pargasite or titanian pargasite,
Deer et a., 1997) contains fair amount of
TiO, (2.38%) and K,O (2.27%). TiO,
content of biotite is high (5.14 %).

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 a. 2003).
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