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The aim of the project was to compare ultrahigh-temperature (UHT) metamorphic rocks from various 
tectonic units of the South Indian Shield with regard to their pressure-temperature evolution in order to 
obtain information on the likely causes of the extreme conditions of metamorphism there. To this effect, 
metapelitic gneisses and granulites from three larger geological units were studied: from the Eastern 
Ghats Belt, the Eastern Dharwar Craton, and the Madurai Block. Based on microtextural observations to 
aid in the reconstruction of mineral reactions, conventional geothermobarometric calculations and the 
modelling of pseudosections, P-T paths around the various peak metamorphic events were reconstructed 
for all three areas. They are all similar with T-convex forms, which point at isothermal decompression after 
the metamorphic peak. This is explained by crustal thickening following continent-continent collision. 
Existing and newly acquired geochronological data indicate UHT metamorphism to have occurred at 
different times in the various units. In the Eastern Dharwar Craton UHT metamorphism was late Archaean 
(2604 Ma), in the Eastern Ghats Belts Mesoproterozoic (1130-930 Ma) and in the Madurai Block late 
Neoproterozoic (550-543 Ma). The latter two events can be explained by the formation of the 
supercontinents Rodinia and Gondwana, respectively. Similar P-T paths at different times in different, 
spatially unrelated geological units suggest that the tectonic interpretation presented in this study for 
UHT metamorphism might be the rule rather than exception. Our new results support the hypothesis that 
UHT metamorphism is caused by radiogenic heat production in thickened continental crust below an 
orogeny-induced continental plateau. Thus our results provide a useful contribution towards the long-
standing debate on the causes of extreme, UHT metamorphism. 

Publications 

Prakash, D., Yadav, R., Tewari, S., Frimmel, H.E., Koglin, N., Sachan, H., Yadav M., 2018, Geochronology 
and phase equilibria modeling of ultra-high temperature sapphirine+quartz-bearing granulite at 
Usilampatti, Madurai block, southern India.  Geological Journal 53, 139-158. 

Prakash, D., Chandra Singh, P., Tewari, S., Joshi, M., Frimmel, H.E., M., Hokada, T., Rakotonandrasana, T., 
2017, Petrology, pseudosection modelling and U-Pb geochronology of silica-deficient Mg-Al 



granulites from the Jagtiyal section of Karimnagar granulite terrane, northeastern Dharwar 
Craton, India. Precambr. Res. 299, 177-194. 

Prakash, D., Deepak, Chandra Singh, P., Singh, C.K., Arima, M., Frimmel, H.E., 2015, Reaction textures and 
metamorphic evolution of sapphirine–spinel-bearing and associated granulites from Diguva 
Sonaba, Eastern Ghats Mobile Belt, India. Geol. Mag., 152, 316-340. 

 

 

 


	Tectono-thermal evolution of ultrahigh-temperature- (UHT-) metamorphic rocks in the Madurai Block of the Southern Granulite Terrane (southern India)

