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complex.

Several plutonic alkaline complexes have been reported from the high-grade Eastern Ghats belt, India and these are
thought to have been derived from the mantle. The field features of the syenite complex around Rairakhaol in Orissa
indicate progressive defor mation during emplacement and could be related to the latest deformation/Tolding in the host
granulitic country rocks. Presence of some mafic granulite xenoliths could suggest a crustal source for this syenite

Megative epsilon value is a strong indication of crustal souree, The long crustal vesidence ages and "Nd/ " Nd
values less than 05120, definitely indicate a crustal source,
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Introduction

Several exposures of alkaline complex have been
reported from the high-grade Eastern Ghats belt, India
(Fig. 1 here and Leelanandam, 1998 and references
therein). Tectonic setting of continental complexes is
commonly modeled from geochemical constraints in
relation to the well-studied East African Rift volcanic
(Macdonald et al., 1994). However, for the plutonic
complexes such as those in the Eastern Ghats belt, tectonic
serting should be deciphered from field structural data.
Leelanandam (1998) considered the Eastern Ghats belt
as a fault-bounded ensialic linear rift-zone, and the
alkaline complexes, mosty along the boundary between
Bastar Craton and the Eastern Ghats Mobile Belt, were
thought to represent post-tectonic alkalic magmatism
signifying very deep melting (Rogers, 1986). However,
Bhartacharya and Kar (2003) argued against a rift zone
setting for the convergent Eastern Ghats orogen and
further noted that many of the reported alkaline
complexes occur far away from the cratonic margin. On
the other hand, on the evidence of collisional features at

this cratonic margin, Bhattacharya and Kar (2003) argued
thar the rift-valley model for the alkalic magmarism in
this high-grade belt appears untenable.

For the Rairakhol alkaline complex, Panda et al.
(1993, 1998) considered a rift setting, north of but not
far from the Mahanadi Graben. On the evidence of
low initial Sr ratio of 0.70330, Sarkar et al (1994)
proposed a mantle derivarion of the melt with no crustal
contamination.

Our detailed field observarions for the Rairakhol syenite
complex together with Sm-Nd isotopic results would
rather suggest tectonic deformarion during emplacement
and a crustal source for this syenite complex.

Field Relations

Tectonic deformation is prominently displayed by
folding of the banded rocks. The regular geometry of the
folds with variable axial plane but a constant
subhorizontal hinge-line could have resulted from
progressive deformation. These folds and some small-scale
shear bands within the complex, could be broadly



628

Metapelite

[Z-]Migmatitic gneiss 21°N
B Anorthosite

[* 4] Transition zone

® Alkaline complex

gz SINGHBHUM CRATON ©

Fig. 1. Simplified geological map of the Eastern
Ghats belt, India, modified after
Ramakrishnan et al., 1998, showing the
locations of the reported alkaline
complexes, including the Rairakhol

correlated to the latest deformation and mylonitic shear
zones developed in the country rocks (Swain, 2003,
submitted). Another important feature is the presence of
some mafic granulite xenoliths within the complex.

Mineralogy and Petrography

Petrographically three broad groups could be
recognized namely, mafic syenite, felsic syenite and
nepheline syenite. The first two are gradational with a
prominent gneissic banding. Mafic minerals are
hornblende and biotite and mafic minerals rypical of
alkaline complexes, such as sodic amphibole, sodic
pyroxene or annite are notably absent and hence this

complex, marked R.

complex should be described as a syenite complex. Panda
et al. (1993) described this complex as alkaline, but found
hornblende and biotite as the only mafic minerals.

Geochemistry

A very important geochemical signature is a strong
positive Wb anomaly (Fig.2) and this is inconsistent with
a mantle-derived melt with little or no crustal
contamination as proposed by Sarkar et al. (1994). [tis
important to note contrasting Nb signatures, strong
negative Nb anomaly, in the mantle-derived Yelagiri and
Sevattur syenite complexes of South India (Kumar et al.,
1998).
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Fig. 2. Multi-element spider plot of the mafic
A syenites of the Rairakhol complex.
Mormalization after Sun and MeDonough,

va e 1989



Toble 1. Soi-1d isotopic anelyticsl date of ati syenites of. e Ryt ol syemice complex, Orissa, Indfa.

LN AN Erro Ton Etro g
(Ma)
0.5119%04 0000011 -0.32 2190.0 2749 -14.32
0.511767 0.000008 -0.48 1746.8 155 -16.99
0.511810 0.000010 044 1797.2 176 -1697
0.511914 0000011 -0.31 2193.1 297 -14.71

Rock; Sm Md 1 5my N d Erro
Sample no. (ppm} (ppm}

Mafic syenite; 232 7111 32.025 0.1343 00008
Mafic syenite; 158 8.69%  51.355 0.1024 0.0008
Mafic syenite; 200 23.139 127335 0.1099 0.0007
Mafic syenite; 45 20,307  90.484 0.1357 0. 000
Isotopic Signature

Four samples of the mafic syenite variety with the
assemblage: hbl-plg-bio-perth-mgr+ ne, were analyzed for
the Sm-Nd isotopic compositions and the results are given
in table 1. This analytical work was carried out ar the
Geoscience Insritute of Sao Paulo University, Brazil, and
the details of the analytical procedure are described in
Bhattacharya et al., 2003.

Although no meaningful isochron could be derived,
negative epsilon values between —14 and -17, is a srong
indicarion of crustal source. Also, long crustal residence
ages between 1747 and 2193 Ma and “**Nd/'**Nd values
less than 0.5120, definitely indicate a crustal source for
this syenite complex.
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