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FIGURE CAPTIONS 

Figure 1.  

Location map of towns and khondalite samples localities. From Google Earth 2010.  

 

Figure 2. 

Simpified geological map of the Eastern Ghats Mobile Belt showing terrains of significance. 1=Jeypore, 2=Rengali 

Province, 3=Ongole Domain, 4=Krishna Province, 5=Cuddapah Basin, 6=Nallamallai Fold Belt 

 

Figure 3. 

Fitzsimons (2000) model of East Gondwana at 500 Ma, showing three Grenville age provinces; The Maud, the 

Rayner and the Wilkes Provinces, all with different ages of high grade, collisional tectonism. These provinces are 

juxtaposed by two Pan African Orogens; 1. the East African Orogen, including Central Dronning Maud Land, with 

reworked Grenville aged crust at the margins of the orogen and 2. The Prydz-Denman-Darling Orogen, which 

includes the Pinjarra Orogen. The Pinjarra Orogen was included as Grenville age basement in previous East 

Gondwana models, but here Fitzsimons (2000) has grouped it with Pan African age. 

 

Figure 4. 

CL images of zircons from EG9_04: 

a. An angular, oscillatory zoned, igneous zircon 

b. A broken igneous zircon grain with oscillatory zoning 

c. Top grain- meatomorphosed zircon with an oscillatory zoned igneous core. Sharp boundaries between the 

core and the rim; bottom grain- Dark metamorphic zircon with a slightly lighter core, showing sector zoning 

d. Bright igneous grain with oscillatory zoning and rounded edges 

e. Rounded metamorphic zircon, bright under CL 

f. A broken, homogenous, igneous zircon with angular edges  

 

Figure 5. 

CL images of zircons from EG9_53: 

a. Two igneous zircon grains; one with an oscillatory zoned core separated from darker metamorphic rims, by 

a sharp boundary; the other zircon grain is has a homogenous igneous core and lighter metamorphic rims, 

separated by a distinct boundary 

b. A metamorphic zircon with a darker core and shows faint sector zoning 
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c. A sector zoned metamorphic zircon with a bright core with distinct, darker metamorphic rims 

d. A metamorphic zircon of homogenous nature 

e. A metamorphic zircon with dark sector zoning 

f. A deformed metamorphic zircon grain with a dark core and bright rims with a distinct boundary separating 

them. 

 

Figure 6 

CL images of zircons from EG9_61: 

a. A rounded, sector zoned metamorphic zircon with a dark core and distinct rims of alternating, contrasting 

brightness 

b. A rounded metamorphic zircon with a bright distinct core and dull exterior 

c. A fractured metamorphic zircon with a dark core and homogenous rim 

d. A rounded metamorphic zircon with a dark core and sector zoned rims, separated by a distinct boundary 

e. Half of a metamorphic zircon with a dark core and lighter rims, separated by distinct boundaries. This 

zircon is sector zoned 

f. A homogenous, dull metamorphic zircon  

 

Figure 6 

CL images of zircons from EG9_61: 

a. A rounded, sector zoned metamorphic zircon with a distinct dark core and lighter rims 

b. Two metamorphic zircons with dark distinct cores and bright rims 

c. A sector zoned metamorphic zircon with a dark core and contrasting rims 

d. A sector zoned metamorphic zircon with a dark core and contrasting rims 

e. A sector zoned metamorphic zircon with a bright core distinctly separated from the first dull rim which is 

encompassed by a bright rim 

 

Figure 8. 

EG9_04 

a. U/Pb concordia plot for EG9_04 

b. Relative probability density plot showing peak U/Pb ages at approximately 930 Ma and 800 Ma 

c. 207Pb206/Pb relative probability plot showing zircon ages at approximately 890 Ma 

 

Figure 9. 

EG9_53 
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a. U/Pb concordia plot for EG9_61 

b. Relative probability density plot showing peak U/Pb ages at approximately 930 Ma 

 

Figure 10. 

EG9_61 

a. U/Pb concordia plot showing zircon growth at approximately 900Ma and lead loss recorded from this age 

onwards 

 

Figure 11. 

EG9_62 

a. U/Pb concordia plot for EG9_62 

b. Relative probability plot of 207Pb/206Pb ages show zircon ages at 840 Ma 

c. Relative probability plot of U/Pb ages showing zircon crystallisation at 900-810 Ma 

 

TABLES 

 

Table 1. 

Isotope concentrations from EG9_04, processed in Glitter an Excel.  

 

Table 2. 

Isotope concentrations from EG9_53 processed in Glitter an Excel.  

 

Table 3. 

Isotope concentrations from EG9_61, processed in Glitter an Excel.  

 

Table 4. 

Isotope concentrations from EG9_62, processed in Glitter an Excel.  
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ABSTRACT 

U/Pb age analyses were conducted on detrital zircons from Khondalites in the Eastern Ghats Belt (EGB) 

in eastern peninsular India. This study was aimed at determining detrital ages to help understand the 

nature of the protolith to the meatasedimentary rocks. These khondalite terrains make up the most 

extensive terrains in the EGB yet they are poorly understood. They are important because they help 

constrain timing of tectonism in the Mesoproterozoic and the formation of Rodinia and Eastern 

Gondwana. There were very few detrital zircons in the samples collected from the EGB and age analyses 

could not be made from them. Metamorphic ages were recorded from metamorphic/metamorphically 

recrystallised zircons. The age of metamorphism recorded in these zircons is approximately 900 Ma. This 

age agrees with metamorphic ages predicted from previous studies. This metamorphism is a result of the 

collisional orogeny that amalgamated eastern India with eastern Antarctica in the Mesoproterozoic. A 

Pan-African overprint has been recorded in the zircon ages which range from 660-560 Ma. These are 

predicted to be from lead loss due to metamorphism and can be seen on the concordia plots for U/Pb age 

data.  

 

 

1. INTRODUCTION 

The Eastern Ghats Belt, eastern India evolved as one mobile belt system with the Rayner Province in east 

Antarctica in the Mesoproterozic (Dobmeier and Raith, 2003). These terrains have become a focus point 

of research as they show an evolutionary history of the amalgamation of Eastern Gondwana and Rodinia.  

 

The aims of this study were to understand the origin of the protoliths in the metasedimentary rocks of the 

Eastern Ghats Belt and to determine the tectonic relationships in the Mesoproterozoic. Zircons from 

khondalites in the Eastern Ghats were harvested and U/Pb age dated for detrital ages. Unfortunately, 

detrital ages were not constrained. The khondalites of the Eastern Ghats underwent polyphase 

metamorphism throughout the Mesoproterozoic. The rocks in this terrain were metamorphosed to 

granulite facies metamorphism and underwent phases of ultra-high temperature and high temperature 

(UHT and HT) metamorphism (Boger et al., 2000). This destroyed a significant (if not a majority) of the 

detrital zircons present from the protolith. Detrital ages have been very limited from previous studies. One 

study has found detrital ages of the protolith have been predicted to be 2.5-1.8 Ga, from Nd model age 


