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Significant advances have been achieved over the last five years in our understanding of the nature of Proterozoic tectonothermal events
in India. This was possible because of (a) proper understanding of the pressure-temperature paths of evolution (both prograde and
retrograde) of metamorphic rocks and better constraint on peak thermal and baric conditions of metamorphism, (b) better understanding
of the correlation of P-T paths with tectonics, and thereby obtaining information on crustal evolution, (c) availability of well-constrained
geochronological data on metamorphic and magmatic events, (d) availability of geophysical and structural data, and, (e) development of
new ideas on transcontinental correlation of orogenic belts and formation/break-up of supercontinents.

One of the key aspects of Proterozoic tectonics is the assembly and growth of two supercontinents, when most of thelmedséslan

were joined together. These are namely, Columbia/Nuna in the Palaeoproterozoic and Rodinia in Late Mesoproterozoic. Significant
progress has been made over the years in understanding the assembly, configuration and basic components of these supercontinents.
There is an increasing body of new information that indicates that orogenic events in the time period 1.75 to 1.5 Ga, in between the two
supercontinent formation events were widespread in different mobile belts around the world.

This report deals primarily with the published work of Indian geoscientists with or without the involvements of their foreign collaborators.
However, we acknowledge the contributions of several groups of foreign scientists working independent of Indian counterparts. At the
outset, it must be pointed out that this report is not complete, as time constraint did not allow us to compile and synthesize the work
carried out in the Southern Granulite Terrain. We are, therefore, constrained to develop this report on the themes related to assembly and
break-up history of Columbia and Rodinia synthesizing available data from three critical mobile belts belonging to the so-called North
Indian Block.

Broadly, the Indian peninsula bears evidence of the following tectonothermal events in the Proterozoic:

The Early Palaeoproterozoic Tectonothermal Event (Ca. 2500-1800 Ma)

The Palaeoproterozoic to Early Mesoproterozoic Tectonothermal Event (Ca. 1800-1500 Ma)

The Late Mesoproterozoic and “Grenvillian” Tectonothermal Event (Ca. 1300-900 Ma)

The Neoproterozoic Pan-African Tectonothermal Event (Ca. 650-500 Ma)

We will first document the results obtained from several key Proterozoic mobile belts, such as the Central Indian Tectonic Zone (CITZ),
Eastern Ghats Mobile belt (EGMB) and the Aravalli-Delhi mobile belt (ADMB), and subsequently, we will summarize the results in the

context of Columbia and Rodinia. Instead of referencing, we will present a bibliography of the work done by the Indian geoscientists and
their collaborators.
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The Central Indian Tectonic Zone (CITZ) 1. The Sausar Mobile Belt at the southern margin of
) ) ) the Central Indian Tectonic Zone records two distinct
Figure 1 summarizes the geochronological data on orogenic events at 1.62-1.42 Ga and 1.06-0.94 Ga.
Protgrozmc Fectonothermal events recorded in several While the southern Bhandara-Balaghat Granulite

mobile belts in India. (BBG) domain records only the latest

* Author for Correspondence: E-mail: santanu@gg.iitkgp.ernet.in



386

Santanu Kumar Bhowmik et al.

Palaeoproterozoic to early Mesoproterozoic orogeny, orogeny in the Early Mesoproterozoic, hitherto
the central and northern Ramakana-Katangi Granulite unrecognized, and which would require a revision
(RKG) domains additionally show evidence for a of current models of assembly of continental blocks
Grenville-aged orogenic event, which reworked 1.62- in the Proterozoic.

Ga crust. The metamorphism in the central and )
northern domains (CW P-T path, peak The Eastern Ghats Mobile Belt (EGMB)

metamorphism at 1.06 to 1.04 Ga) was not time- geyera isotopic and petrological studies have indicated
equivalent to that_ln the_southern dom:?un (CCWP-T thatthe EGMBis a collage of several isotopic domains (or
pa’Fh, peak granulite faC|es_metamorph|sm atl'G,Ga)'provinces) that amalgamated during the Grenvillian
This requires a re-evaluation of the model of paired ,rogeny. We describe two such provinces separately — the
metamorphic belts in the CITZ. Ongole Domain to the south and the Eastern Ghats Province

New geophysical, petrological, geochronological and @"d the Jeypore Province to the north.

zircon Hf-isotopic data confirm the previous tna southern Eastern Ghats

predictions that the Central Indian Shear/Suture (CIS)

marks a Proterozoic suture, the location of which A 1760-Ma UHT metamorphic event followed by granulite
was traditionally placed at the boundary between the facies metamorphism and partial melting at 1600 Ma were
South Indian Block (SIB) and the BBG domain. The identified, which were correlated with the accretion of the
Hf-isotopic constraint, on the other hand favours that supercontinent Columbia in the Palaeo- to
the location of the CIS to be placed at the boundary Mesoproterozoic. A number of studies, based primarily on
between the BBG and central domains. New data the geochemistry of the igneous precursors to mafic igneous
favour two-stage amalgamations along the CITZ rocks, have suggested an initial phase of rifting, followed
leading to the growth of the Greater India Landmass. by convergent tectonics that culminated ultimately in
The earliest amalgamation event occurred betweencollision within Columbia. Magmatism related to rifting
1.57 and 1.42 Ga, leading to the suturing of arc (cf. started in the Cuddapah basin and southern Bastar craton
Tirodi biotite gneiss units of the central and RKG at around 1.9 Ga and culminated in convergence and
domains) and back-arc (cf. BBG domain) systems emplacement of reported ophiolites around 1.85 Ga.
along the presently disposed CIS. The landmassAnother phase of rifting followed, that is correlated with
produced by the early Mesoproterozoic collision the break-up of Columbia. This evolved once again into
remained largely stable until the onset of crustal an arc-type environment with addition of new continental
extension and the development of the Sausar Basincrust in the Mesoproterozoic and renewed emplacement
(cf. central domain) on the northern margin of the of ophiolites. The process culminated in Grenvillian-age
composite South Indian Block and the BBG crust. collision during the formation of Rodinia; emplacement of
The basin closed during the continent—continent gabbro-anorthosites along dilational jogs within a dextral
collisional orogeny between 1.06 and 0.94 Ga due transpressive regime has been suggested at this time, based
to the underthrusting of the SIB beneath the North on structural and AMS studies .

Indian Block (NIB).
(NIB) Northern Eastern Ghats

Collisional event at the northern margin of Sausar ) o )
Mobile Belt (SMB) is also supported by the finding An |mportantl thermal pulse within thel basement possibly
of Meso-Neoproterozoic oblique collision and occurred during ca. 1.76-1.70 Ga. Arift basin was opened

transpressional deformation of granitoids along the within a.continent or a continental amalgamation within
Gavilgarh-Tan shear zone, which lies about 10-15- Columbia. Subsequently, the basin evolved through
km north of type SMB. accretionary process vy|th subduction, .format|on of |slanq
arc and accretionary prism between India and East Antarctic
Recent petrological and geochronological cratons. Possibly the subduction took place towards the
investigations from the Proterozoic mobile belts Indian side. Sediments were metamorphosed and deformed
adjoining the CITZ indicate that geological events with development of fold-thrust belt at the western margin
in the time period 1.7 to 1.5 Ga and 1.05-0.9 Ga canagainst the Bastar Craton. This phase of evolution occurred
be traced right across India, further supporting two- at advancing accretionary mode according to the theory of
stage amalgamation model for the growth of the accretionary orogeny. The mode switched to the retreating
Greater Indian Landmass. One important one with subduction rollback and development of a back-
consequences of the reconstruction of a Proto- arc basin and the basin was opened up due to rifting with
Greater Indian Landmass between 1.65 and 1.5 Gathe emplacement of alkaline magma at ca. 1.48 Ga and
is the recognition of a globally significant collisional mafic magma at ca. 1.45 Ga. Sediments deposited within
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Fig. 1: (a) Simplified tectonic map of India showing Archaean crotonic blocks (orth and South Indian Blocks, NIB and SIB) and &terozoic
mobile belts (after Bhowmiket al., 2011, 2012). The SIB contains the Archaean nuclei of Singhbhum (SN), Bastar (BN) and Karnataka
(KN), while the NIB includes the Bundelkhand (BKN) nucleus. (b) Distribution of Proterozoic mobile belts of Peninsular India with
timing of magnetic and metamorphic events in Ga (after Bhowmilet al, 2012): the Aravalli-Delhi Mobile Belt (ADMB) in the west;
the Central Indian Tectonic Zone (CITZ) in the center; the composite Chhotanagpur Gneissic Complex (CGC)-North Singhbhum
Mobile Belt (NSMB) in the east; the Shillong Plateau Gneissic Complex (SPGC) in the northeast and the Eastern Ghats Belt (EGB) in
the southeast. Number(s) in white boxes refer to the metamorphic age data and are as follows: G/UA/A: Granulite/upper amphibolite/
amphibolite facies. The extent of the Late Mesoproterozoic orogenic front in the ADMB is after Bhowmit al, (2010).

the back-arc basin were metamorphosed to UHT conditionsand the Eastern Ghats Province. The Koraput alkaline
at ~1020-990 Ma producing an anomalously hot orogen.complex is metamorphosed (along with other complexes
This was immediately followed by emplacement of aligned along the western margin of the EGB) with a
voluminous charnockite-enderbite magma (0.98-0.96 Ga).prograde heating + loading trajectory. Since this intrusion
The back arc as well as the open ocean basin graduallguts across earlier granulite facies fabrics, this late
contracted due to closeness between the Indian and Eadectonothermal event is considered to be intracontinental.
Antarctic cratons. This finally caused closure of the basin These observations have been integrated into a
through a series of accretion collision process at ~0.9 Gacomprehensive geodynamic model, and visualized the
coinciding with the formation of Rodinia. craton-mobile belt contact as the site of a Grenvillian suture
reworked during intracontinental Pan-African deformation,

Several studies in recent years on the Koraput during which the granulites were thrust further inland over
alkaline complex have provided important constraints on the craton after the initial juxtaposition following
the geological relationship between the Jeypore ProvinceGrenvillian collision.
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It is evident that no single tectonic model can act as
a proto-type of tectonic evolution of the entire EGB. For
both the provinces Wilson Cycle begins with continental
rifting and opening of ocean basins at the margins of India,
but at different times: ca.1.9 Ga in the southern domain
and ca.1.5 Ga in the central domain. Oceanic subduction,
arc magmatism, metamorphism at lower crustal levels,
accretion and subsequent collision in the southern domain
culminated at ca.1.6 Ga, and this part became part of proto-
India — Napier amalgamation. A high-grade tectonothermal/
magmatic event either at the source or at the basement of
the northern province occurred during ca.1.76-1.7 Ga.
However, rifting and consequent ocean opening and
sedimentation in this domain started only around 1.5 Ga.
Accretionary orogenesis, ultrahigh temperature
metamorphism (inferred to be due to slab detachment), arc
magmatism and collisional orogenesis in this domain
culminated at ca. 0.9 Ga, when final docking of other
microplates took place as an integral part of the formation

of Rodinia. Fig 2: Cartoon diagram showing the pre-1.0 Ga architecture of the
Greater Indian Landmass that consisted of three separate
The Aravalli-Delhi Mobile Belt (ADMB) cratonic blocks, namely the North Indian Block (NIB), the
. . . . . South Indian Block (SIB) and the Marwar Block (MB) (after
The Precambrian crust in this segment of Peninsular India Bhowmik et al, 2012). The final amalgamation of the three
records a protracted sedimentational, tectono-magmatic and micro-continents, leading to the growth of the Greater
tectono-metamorphic history over a period of > 1 Ga from Indian Landmass, was due to broadly coeval collisional
€.2.2-2.1 Ga to 0.95-0.88 Ga. Following the stability of tectonics at c.1.0 Ga along the Aravalli-Delhi Mobile Belt
the Archaean craton at ~2.5 Ga, the Aravalli basin opened (ADMB), Central Indian Tectonic Zone (CITZ), the
up by ~2.2-2.1 Ga on a tonalite-trondhjemite-granodiorite- Chhotanagpur Gneissic Complex (CGC), Shillong Plateau
amphibolite basement, and closed at ~1.8-1.9 Ga due to Gneissic Complex (SPGC) and the Eastern Ghats Belt-

westward subduction of the Aravalli crust during the Rayner Complex (EGB-RC) orogenic domains

Aravalli orogeny. A-type granite magmatism in the North-

Delhi Fold Belt at 1.7 Ga and the formation of granulites,

synchronous with mafic and felsic magmatism at ~ 1.74- The supercontinent Columbia is supposed to have
1.72 Ga in the Sandmata Metamorphic Complex (SMC) originated between ~2.1-1.8 Ga. In the Indian continent,

are related to a switching of tectonic style from subduction the growth of the supercontinent is poorly recorded, but

to extension. The supracrustal and metaigneous granulitegor some events in the ADMB. Unambiguous evidence for

of the SMC and the A-type granites of the North-Delhi a late Palaeoproterozoic ultrahigh temperature

Fold Belt acted as basement for the opening up of twometamorphism at lower crustal depths is available from

Mesoproterozoic sedimentary basins: the Delhi Basin toparts of the Central Indian Tectonic Zone (~1.6 Ga),

the west and the Mangalwar Basin to the east. These basingShhotanagpur Gneissic Complex (CGC)(~1.72 Ga) , and
were closed with the onset of a continent-continent in the southern part of the Eastern Ghats Belt (EGB)(~1.76
collisional orogeny at ~0.95-0.88 Ga (cf. Grenvillian Ga). In the CGC and south EGB, a second granulite facies
orogeny), producing an extensive, amalgamated crustaloverprint occurred at ~1.6 Ga, and in the former massive

domain. anorthosite intruded at 1.55 Ga. In the Aravalli-Delhi
Mobile Belt (ADMB), an early high temperature granulite
Summary and Remarks facies metamorphism at ~1.72 Ga is recorded. The southern

part of the EGB bears evidence of accretionary growth of
We present two summary diagrams to highlight the major Columbia through a transition from arc-continent collision
conclusions of this article. Fig. 1 gives a comprehensive to continent-continent collision (Pacific type) over the
account of geochronological data on the major period ~1.8-1.6 Ga. The Grenvillian age orogeny left its
tectonothermal events in all the mobile belts in the North strong imprint in the ADMB (high-pressure granulite
Indian Block. Figure 2 depicts the growth of the Greater metamorphism in a collisional setting), CGC (amphibolite-
Indian Landmass during the Grenvillian orogeny. granulite transition facies, ~1.2-0.95 Ga), NE India, CITZ
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(Sausar orogeny) and the EGB (granulite facies postulation of the existence of an “Eastern India Tectonic
metamorphism along a clockwise P-T path followed by Zone” (EITZ) that extends from the CGC through the

isothermal decompression). Recent data shows that in th&€hilka Lake area of the northern EGB and the Rayner
central part of EGB the granulite facies event at 0.95-0.9Complex in east Antarctica , and formed at 0.87-0.78 Ga
Ga was preceded by an UHT metamorphism along aindicates that India did not break from Rodinia before ~0.78
counterclockwise P-T trajectory at ~1.03-0.98 Ga. RecentGa.

Bibliography Bhowmik,S.K. and Dasgupta, S., 2012. Tectonothermal Evolution of
the Banded Gneissic Complex in Central Rajasthan, NW India:
Present Status and Correlation. Jour. Asian Earth Sci., v. 49, p.

339-348.

Ahmad, T., Longjam, K.C., Fouzdar, B., Bickle, M. and Chapman, H.J.,
2009. Petrogenesis and tectonic setting of bimodal volcanism in
the Sakoli Mobile Belt, Central Indian Shield. Island Arc, v. 18,
p. 155-174.

Ahmad, T., Dragusanu, C. and Tanaka, T., 2008. Provenance of
Proterozoic basal Aravalli mafic volcanic rocks from Rajasthan,

Bose, S., Dunkley, D.J., Dasgupta, S., Das, K. and Arima, M., 2011.
India-Antarctica-Australia-Laurentia connection in the
Paleoproterozoic—Mesoproterozoic revisited: Evidence from new
Northwestern India: Nd isotopes evidence for enriched mantle zircon U-Pb and monazite chemical age data from the Eastern
reservoirs. Precamb. Res., v. 162, p. 150-159. Ghats Belt, India. Bull. Geol. Soc. Amer., doi:10.1130/B30336.1.

Alam, M., Naushad, M., Wanjari, N. and Ahmad, T., 2009. Geochemical Buick, I.S., Clark, C., Rubatto, D., Hermann, J., Pandit, M. and Hand,
characterization of mafic magmatic rocks of the central Indian M., 2010. Constraints on the Proterozoic evolution of the Aravalli-
Shield: Implications for Precambrian crustal evolution. In: T. Delhi Orogenic belt (NW India) from monazite geochronology
Ahmad, F. Hirsch, P. Charusiri (Eds.), Geological anatomy of and mineral trace element geochemistry. Lithos, v. 120, p. 511-
India and Middle East. J. Vir. Expl., v. 32, paper 8, doii: 10.3809/ 528.
jvirtex.2009.00246.

Basu Sarbadhikari, A. and Bhowmik, S.K., 2008. Constraining the
metamorphic evolution of a cryptic hot Mesoproterozoic orogen
in the Central Indian Tectonic Zone, using P-T pseudosection
modeling of mafic intrusions and hot reworked granulites.
Precamb. Res., v. 162, p. 128-149.

Bhandari, A., Pant, N.C., Bhowmik, S.K. and Goswami, S., 2011. ~1.6
Ga ultrahigh-temperature granulite metamorphism in the Central

Chatterjee, N., Banerjee, M., Bhattacharya, A. and Maji, A.K., 2010.
Monazite, chronology, metamorphicm-anatexis and tectonic
relevance of the mid-Neoproterozoic Eastern Indian Zone.
Precamb. Res., v. 179, p. 99-120.

Chattopadhyay, A., Khasdeo, L., Holdsworth, R.E. and Smith, S.A.F.,
2008. Fault reactivation and pseudotachylite generation in the
semi-brittle and brittle regimes: Examples from the Gavilgarh-

Indian Tectonic Zone: insights from metamorphic reaction history,

Tan Shear Zone, central India. Geol. Mag., v. 145, p. 766-777.

geothermobarometry and monazite chemical ages. Geol. Jour.,Chattopadhyay, A. and Khasdeo, L., 2011. Structural evolution of

V. 46, p. 198-216.

Bhattacharya, S. and Basei, M., 2010. Contrasting magmatic signatures

in the Rairakhol and Koraput alkaline complexes, Eastern Ghats
Belt, India. J. Earth System Sci., v. 119, p. 175-181.

Bhowmik, S.K., Wilde, S.A. and Bhandari, A., 2011. Zircon U-Pb/Lu—

Hf and monazite chemical dating of the Tirodi biotite gneiss:
Implication for Latest Paleoproterozoic to Early Mesoproterozoic
Orogenesis in the Central Indian Tectonic Zone. Geol. Jour., V.
46, p. 574-596.

Bhowmik, S.K., Wilde, S.A., Bhandari, A., Pal, T. and Pant, N. C., 2012.

Growth of the Greater Indian Landmass and its Assembly in
Rodinia: Geochronological evidence from the Central Indian
tectonic Zone. Gond. Res., v. 22, p. 54-72.

Bhowmik, S.K., Saha, L., Dasgupta, S. and Fukuoka, M., 2009.

Metamorphic phase relations in orthopyroxene-bearing
granitoids: Implication for high-pressure metamorphism and
prograde melting in the continental crust. Jour. Metam. Geol., v.
27, p. 295-315.

Bhowmik, S.K., Bernhardt, H.J. and Dasgupta, S., 2010. Grenvillian

age high-pressure upper amphibolite—granulite metamorphism
in the Aravalli-Delhi Mobile Belt, North-western India: New
evidence from monazite chemical age and its implication.
Precamb. Res., v. 178, p. 168-184.

Gavilgarh-Tan Shear Zone, central India: a possible case of
partitioned transpression during Mesoproterozoic oblique
collision within Central Indian Tectonic Zone. Precamb. Res., v.
186, p. 70-88.

Chatterjee, N., Crowley, J.L., Mukherjee, A. and Das, S., 2008.

Geochronology of the 983-Ma Chilka Lake Anorthosite, Eastern
Ghats Belt, India: Implications for pre-Gondwana tectonics. Jour.
Geol., v. 116, p. 105-118.

Chetty, T. R. K., 2010. Structural architecture of the northern composite

terrane, the Eastern Ghats Mobile Belt, India: implications for
Gondwana tectonics. Gond. Res., v. 18, p. 565-582.

Das, S., Nasipuri, P., Bhattacharya, A. and Swaminathan, S., 2008. The

thrust contact between the Eastern Ghats Belt and the adjoining
Bastar craton (Eastern India): Evidence from mafic granulites
and tectonic implications. Precamb. Res., v. 162, p. 70-85.

Das, K., Bose, S., Karmakar, S., Dunkley, D.J. and Dasgupta, S., 2011.

Multiple tectonometamorphic imprints in the lower crust: first
evidence of ca. 950 Ma (zircon U-Pb SHRIMP) compressional
reworking of UHT aluminous granulites from the Eastern Ghats
Belt, India. Geol. Jour., v. 46, no. 2-3, p. 217-239.

Dasgupta,S, Bose, S. and Das, K. (In Press). Tectonic evolution of the

Eastern Ghats Belt, India. Precamb. Res.



Santanu Kumar Bhowmik et al.

geochemical characterization of Ophiolite mélange, Nellore-
Khammam schit belt, SE India. J. Asian Earth Sci., v. 65, p. 261-
276.

chronology of the Pangidi—-Kondapalle layered intrusion, Eastern
Ghats belt, India: Constraints on Mesoproterozoic arc magmatism
in a convergent margin setting. J. Asian Earth Sci., DOI: 10.1016/
jjseaes.2011.07.005.

Dharma Rao, C.V., Santosh, M. and Wu, Y., 2011b. Mesoproterozoic

ophiolitic mélange from the SE periphery of the Indian plate: U-

Pb zircon ages and tectonic implications. Gond. Res., v. 19, p. Mohanty.

384-401.

Dharma Rao, C.V., Santosh, M. and Wu, Y., 2011a. Mesoproterozoic

Dharma Rao, C.V., and Reddy, U.V.B., 2009. Petrological and Mahato, S. and Bhattacharya, A., 2010. P-T conditions of the cratonic

rocks and Eastern Ghats granulites along the Eastern Ghats
Frontal Thrust, Jeypore (Orissa), India. Jour. Asian Earth Sci., v.
39, p. 537-550.

Dharma Rao, C.V., Santosh, M. and Dong, Y., 2011a. U-Pb zircon Majumder, S. and Mamtani, M.A., 2009. Magnetic fabric in the

Malanjkhand Granite (Central India) — Implications for regional
tectonics and Proterozoic suturing of the Indian shield. Phys.
Earth Planet. Int., v. 172, p. 310-323.

Mall, D.M., Reddy, P.R. and Mooney, W.D., 2008. Collision tectonics

of the Central Indian Suture zone as inferred from a deep seismic
sounding study. Tectonophysics,460, p. 116-123.

S., 2010. Tectonic evolution of the Satpura Mountain Belt: a
critical evaluation and implication on supercontinent assembly.
Jour. Asian Earth Sci. 9, p. 516-526.

ophiolite mélange from the SE periphery of Indian plate: U-Pb
zircon ages and tectonic implications. Gond. Res., v. 19, p. 384-
401.
Dharma Rao, C.V., Santosh, M., Purohit, R., Wang, J., Jiang, X. and
Kusky, T. 2011b. LA-ICP-MS U—Pb zircon age constraints on Nageswara Rao, B., Kumar, N., Singh, A.P., Prabhakar Rao, M.RK.,
Mall, D.M. and Singh, B., 2011. Crustal density structure across
the Central Indian Shear Zone from gravity data. J. Asian Earth
Sci., v. 42, p. 341-353.

Naganjaneyulu, K. and Santosh, M., 2010. The Central India Tectonic
Zone: a geophysical perspective on continental amalgamation
along a Mesoproterozoic suture. Gond. Res., v. 18, p. 547-564.

the Paleoproterozoic and Neoarchean history of the Sandmata
Complex in Rajasthan within the NW Indian Plate. Jour. Asian
Earth Sci. ces, v. 42, p. 286-305.

Gregory, L.C., Meert, J.G,, Bingen, B., Pandit, M.K. and Torsvik, T.H., Nagaraju, J., Chetty, TR.K., Vara Prasad, G.S. and Patil, S.K., 2008.
2009. Paleomagnetism and geochronology of the Malani Igneous Transpressional tectonics during the emplacement of Pasupugallu
Suite, Northwest India: Implications for the configuration of Gabbro Pluton, Western margin of Eastern Ghats Mobile Belt,
Rodinia and the assembly of Gondwana. Precamb. Res., v. 170, India: Evidence from AMS fabrics. Precamb. Res., v. 162, p. 86-
p. 13-26. 101.

Gupta, S., 2011. Strain localization, granulite formation and geodynamic Nanda, J., Gupta, S. and Dobmeier, C. J., 2008. Metamorphism of the
setting of ‘hot orogens’: A case study from the Eastern Ghats Koraput Alkaline Complex, Eastern Ghats Province, India —
Province, India. Geol. Jour., v. 47, nos. 2-3, p. 334-351. Evidence for reworking of a granulite terrane. Precamb. Res., v.

Kaur, P., Chaudhri, N., Racsek, I., Kroner, A. and Hofmann, A.W., 2009. 165, p. 153-168.

Record of 1.82 Ga Andean-type continental arc magmatism in
NE Rajasthan, India: Insights from zircon and Sm-Nd ages,
combined with Nd-Sr isotope geochemistry. Gond. Res., v. 16,
p. 56-71.

Kaur, P., Zeh, A., Chaudhri, N., Gerdes, A. and Okrusch, M., 2011a
Archaean to Palaeoproterozoic crustal evolution of the Aravalli
mountain range, NW India and its hinterland: The U-Pb and Hf
isotope record of detrital zircon. Precamb. Resl87, p. 155-
164.

Kaur, P., Chaudhri, N., Raczek, I., Kroner, A., Hofmann, A. W. and
Okrusch, M., 2011b. Zircon ages of late Palaeoproterozoic (ca
1.72-1.70 Ga) extension-related granitoids in NE Rajasthan,
India: Regional and tectonic significance. Gond. Res., v. 19, p.

Nanda, J., Gupta, S. and Mamtani, M.A., 2009. Analysis of deformation
fabric in an alkaline complex (Koraput): Implications for time
relationship between emplacement, fabric development and
regional tectonics. Jour. Geol. Soc. India, v. 74, p. 78-94.

" Nanda, J. and Gupta, S., 2011. Intracontinental orogenesis in an ancient
continent—continent collision zone: Evidence from structure,
metamorphism and P-T paths across a suspected suture zone
within the Eastern Ghats Belt, India. J. Asian Earth Sci.,
d0i:10.1016/j.jseaes.2011.10.001.

Pant, N.C., Kundu, A. and Joshi, S., 2008. Age of metamorphism of
Delhi Supergroup rocks—Electron microprobe ages from
Mahendragarh district, Haryana. Jour. Geol. Soc. India, v. 72,

1040-1053.

Korhonen, F.J., Saw, A.K., Clark, C., Brown, M. and Bhattacharya, S.,

2011. New constraints on UHT metamorphism in the Eastern
Ghats Province through the application of phase equilibria
modelling and in situ geochronology. Gond. Res., v. 20, p. 764-
781.

Longjam, K.C. and Ahmad, T., 2011. Geochemical characterization and

p. 365-372.

Saha, L., Bhowmik, S.K., Fukuoka, M. and Dasgupta, S., 2008.

Contrasting episodes of regional granulite facies metamorphism
in enclaves and host gneisses from the Aravalli-Delhi Mobile
Belt, NW India. Jour. Petrol., v. 49, p. 107-128.

Santosh, M., 2011. India’s Paleoproterozoic legacy. Spl. Publ. Geol. Soc.

London, v. 365, p. 263-288.

petrogenesis of Proterozoic Khairagarh volcanics: implication Santosh, M. and Kusky, T., 2010. Origin of paired high pressure—

for Precambrian crustal evolution. Geol. Jour., v. 47, p. 130-143.

Mahapatro, S.N., Nanda, J.K. and Tripathy, A.K., 2010. The Jugsaipatna

ultrahigh temperature orogens: A ridge subduction and slab

window model. Terra Nova, v. 22, p. 35-42.

Anorthosite Complex, Eastern Ghats Belt, India. Magmatic sanyal, S. and Sengupta, P., 2012. Metamorphic evolution of the

lineage and petrogenetic implications. Jour. Asian Earth Sci., v.
38, p. 147-161.

Chotanagpur Granite Gneiss Comples of the East Indian Shield:
Current status. Geol. Soc., Lond, Spl. Publ., v. 365, p. 117-145.



Proterozoic Tectonics: An Indian Perspective 391

Sengupta, P., Dasgupta, S., Dutta, N.R. and Raith, M.M., 2008. Petrology India, v. 72, p. 720-749.

across a calcareous rock-anorthosite interface from the Chilka \ijaya Kumar, K. and Rathna, K., 2008, Geochemistry of the mafic
Lake Complex, Orissa: Implications for Neo Proterozoic crustal dykes in the Prakasam Alkaline Province of Eastern Ghats Belt,
evolution of the northern Eastern Ghats Belt. Precamb. Res., v. India: Implications for the genesis of continental rift zone
162, p. 40-58. magmatism. Lithos, v. 104, p. 306-326.

Sharma, R., 2009. Aravalli Mountain Belt. In: Cratons and Fold Belts of \jjaya Kumar, K., Ermnst, W.G., Leelanandam, C., Wooden, J.L. and Grove,
India. Lecture Notes in Earth Sciences, v. 127, p. 143-176. M.J., 2010. First Paleoproterozoic ophiolite from Gondwana:

Upadhyay, D., 2008. Alkaline magmatism along the southeastern margin geochronologic-geochemical documentation of ancient oceanic
of the Indian shield: Implications for regional geodynamics and crust from Kandra, SE India. Tectonophysics, v. 487, p. 22-32.
constraints on craton-Eastern Ghats Belt suturing. Precamb. Res.Vijaya Kumar, K., Leelanandam, C. and Ernst, W.G., 2011. Formation
v. 162, p. 59-69. and fragmentation of the Palaeoproterozoic supercontinent

Upadhyay, D., Gerdes, A. and Raith M.M., 2009. Unraveling sedimentary Columbia: Evidence from the Eastern Ghats Granulite Belt,
provenance and tectonothermal history of high-temperature southeast India. Internat. Geol. Rev., v. 53, Bibliography on
metapelites, using zircon and monazite chemistry: a case study ADMB (2008-2012).

from the Eastern Ghats Belt, India. J. Geol., v. 117, p. 665-683.

Vijaya Kumar, K. and Leelanandam, C., 2008. Evolution of the Eastern
Ghats Belt, India: A late tectonic perspective. Jour. Geol. Soc. We apologize for any inadvertent ommision — Authors.

A caveat



