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The Late Archean represents a key period of continental crustal growth,
with major tectonic assembly and stabilization of large cratonic areas such as the
Superior, Yilgarn, and Dharwar cratons. These cratons are composed predominantly
of granite-greenstone successions and tonalite-trondhjemite-granodiorite (TTG)
terranes. The Dharwar Craton (3.4-2.5 Ga) of the Indian shield represents a vast
expanse of Archean crust, and being relatively least explored, its study provides an
opportunity to understand the crustal growth processes during the Archean . There
are distinct differences between the Eastern Dharwar Craton (EDC) and the Western
Dharwar Craton (WDC). In particular, the Eastern Dharwar Craton (EDC) is
dominated by younger granitoids (~ 2.5 Ga) auriferous greenstone belts and a thinner
crust relative to the WDC. Available geochronological data for rocks of the EDC
suggest that major events of greenstone volcanism, surrounding TTG accretion and
deformation occurred between 2.5 and 2.7 Ga (Nutman et al., 1996). Models for the
evolution and assembly of the EDC are a matter of debate included a plume growth
model (Jayananda et al., 2000), subduction models (Chadwick et al., 2000), or a
combination of both these processes (Naqvi, 2005).

New fluid mobile element (FME), trace element, and Pb-Nd isotopic data
for TTG and felsic metavolcanic rocks from Sandur, Hutti and Kushtagi greenstone
belts provide new constraints on the petrogenetic processes that led to the formation
of TTG and felsic rocks within these belts. Lower and variable eNd; of these rocks
(+0.12 to —7.55), along with older Nd model ages (clustered around 3100 Ma)
suggests that these rocks are originated from evolved magmas that had been variably
contaminated by older crust.

The Pb isotopic data are in concurrence with the Nd isotopic data,
suggesting variable crustal interaction. Relative to the position of mantle and crust
evolution lines, the Pb isotopic data suggest that the rocks from Sandur greenstone
belt were derived from a mantle source that had been contaminated by pre-existing
ancient continental crust (with more radiogenic Pb), while the Kushtagi and Hutti
greenstone rocks exhibit variable but less contamination with crust. The isotopic
variations can either be explained by heterogeneous mantle sources with relatively
constant degree of crustal contamination, or an originally homogeneous mantle
source that subsequently was contaminated by continental crust at variable levels and
possibly variable age. The depletion of high field strength elements (HFSE) relative
to other trace elemental systematics indicate a convergent margin setting for these
rocks, whereas the FME systematics such as B, Be and As along with evolved Nd
and radiogenic Pb isotopic signatures deny a slab melting origin. Fractional
crystallization was also an important mechanism during the evolution of these rocks.



Based on these data, it may be inferred that the Neoarchean magmatism of EDC is
related to subduction zone processes.
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