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The Singhbhum Craton in eastern India hosts expansive
Paleoarchean tonalite-trondhjemite-granodiorite (TTG) rocks which
were emplaced in two pulses at 3.45-3.44 Ga and 3.35-3.32 Ga [1].
The granitoids underwent an early phase of  high-grade
metamorphism at 3.30-328 Ga followed by low-grade
tectonothermal overprints at 3.19-3.12 Ga and 3.02-2.96 Ga [1],
contemporaneous with the emplacement of potassic granitoids (e.g.,
the Mayurbhanj granite) [2].

The TTG suite mostly comprises trondhjemites and granites
with moderate K,0/Na,O (0.19-1.57), relatively high Yb (0.26-1.4
ppm), Y (3.5-20 ppm), Nb (4.1-13 ppm), and Ta (0.30-2.1 ppm)
concentrations and low La/Yby (6.5-72) and Sr/Y (3.1-87) ratios.
On the basis of their trace element geochemistry, the majority of the
rocks can be classified as low-P sodic type [3].

The TTG rocks have chondritic to moderately positive initial
eyq and gy, values of 0.0-2.6 and 0.7-4.3, respectively, consistent
with a juvenile source. The younger potassic Mayurbhanj granite,
which has negative initial gy, and g, values (gyy: -2.7 to -3.4; gy -
2.7 to -5.2), was derived by melting of the Paleoarchean TTGs,
indicating that the Archean crust in Singhbhum did not become
thick enough to undergo intracrustal melting until ca. 3.1 Ga.

The low-P sodic TTGs are the products of shallow melting
under a high geothermal gradient [4]. The large ion lithophile and
light rare earth element-enriched nature of the Singhbhum TTGs
may be explained by plume-induced partial melting at the base of
an oceanic plateau [5].
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