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1.0 Ga W-formation and remobilisation of pre-existing 
U…Cu…P…REE…Au ore within the South Purulia Shear Zone. 

    Sedimentary rocks and�depositional/sur“ cial 
environments in�the�Singhbhum Craton 

 In the last four years, there has been an increase in studies 
employing U…Pb geochronology and Hf isotope “ ngerprint-
ing of detrital zircons from the Singhbhum Craton. The ~ 2.9 
Ga Mankarchua quartzite unconformably overlying the 
Bonai granite and Malangtoli lava ” ows at the SW part of 
the Singhbhum Craton has been studied by Chakrabarti et�al. 
( 2021 ) for the reconstruction of depositional and tectonic 
environment. The authors classi“ ed the Mankarchua quartz-
ite into three conformable units, basal Rajabasa, overlying 
Timi and Gurusanga members characterised by eleven sedi-
mentary facies representing a diverse range of depositional 
cycles, from alluvial fan-braided stream to wave/tide/storm 
dominated near shore environments that are in” uenced by 
the interplay of eustatic sea level changes and local-scale 
tectonic adjustments within the basin. The authors further 
correlated these quartzites with those of Keonjhar and 
Mahagiri, keeping in view of similar near-shore depositional 
environment and age, demonstrating the post-rift opening of 
a Meso-Neoarchean passive continental margin in response 
to tectono-eustatic base level changes. De and Raju ( 2022 ) 
presented a comprehensive geochemical, sedimentological 
and stratigraphic approach to understand the evolution of 
Mesoarchean Bisrampur Formation overlying the Paleoar-
chean Singhbhum granitoid basement in the northern part 
of the Singhbhum Craton. The conglomerate…sand-
stone…shale assemblage of the Bisrampur Formation indi-
cated its derivation from a felsic protolith and deposition on 
a continental margin of an extensional basin through ephem-
eral to semi-perennial, numerous co-axial streams with high-
relief topography, distributary channels and dry alluvial fans 
bordering the basin margin. De et�al. ( 2021 ) presented a 
lithostragraphic classi“ cation of the Keonjhar quartzite suc-
cession along with a detailed�geological map on the scale of 
1:50,000. The authors classi“ ed the Keonjhar quartzite into 
basal Asurkhol member comprising of uraniferous conglom-
erate, and pebbly to coarse sandstones overlying the Sing-
hbhum granite, Malangtoli and IOG volcanics; and the over-
lying more dominant Kamalpur member composed of trough 
cross-bedded mature arenites, together suggestive of a 
coastal fan to shallow shelf depositional environment for the 
Keonjhar quartzites. De ( 2021 ) suggested the existence of 
Phanerozoic-type passive margin sedimentation in the Mes-
oarchean time through detailed studies on the lithofacies 
assemblages and depositional environment of the Keonjhar 
quartzite succession. Based on the outcrop patterns, the 
author identi“ ed eleven lithofacies, six facies of mass ” ow 
represented by conglomerates and sandstones, and “ ve facies 

of wave-current generated ” ows characterised by sandstones 
and pebbly sandstones with a variety of internal strati“ cation 
patterns. Through paleocurrent analysis, it is suggested that 
the sediment in” ux was predominantly derived from the 
eastern to south-eastern part of the Singhbhum Craton, 
which favoured a prolonged stable shelf sedimentation in the 
Mesoarchean timeframe. De et�al. ( 2022 ) further reported 
the detrital zircon U…Pb ages and the Lu…Hf isotope system-
atics of Keonjhar quartzite which yielded age peaks at 3.2, 
3.1 and 2.8 Ga with the �Hf (t)  (+ 8.75 to + 0.26) values char-
acteristic of depleted mantle, pointing towards the source of 
juvenile granitoids emplaced through stagnant-lid tectonism 
during the Mesoarchean cratonization event. The youngest 
age population of �z2.87 Ga is similar to that of Simlipal 
quartzites (�z2.8 Ga; Singh et�al.  2021a ), suggesting that the 
sedimentary protoliths of the Keonjhar and Simlipal quartz-
ites were deposited after 2.8 Ga, possibly between 2.8 and 
2.5 Ga. Asokan et�al. ( 2023 ) have also reported the detrital 
zircon U…Pb ages of basal quartzite from Keonjhar belt rang-
ing between 3.51 and 2.96 Ga. Coupled with the whole rock 
geochemical and Nd isotope compositions (�Nd (t)  = + 0.93 
to Š 1.20) of the basaltic andesites of the Noa-
mundi…Jamda…Koira belt and Jagannathpur volcanics, the 
authors suggest the evolution of western IOG through lith-
ospheric thinning, basin opening, Paleoarchean granitoid 
sourced sediment deposition and intracontinental extension. 
Gond et�al. ( 2023 ) reported the detrital zircon U…Pb ages of 
quartzites of the Gorumahisani…Badampahar (eastern IOG) 
basin as 3.29 Ga, quartzite of the Jamda…Koira basin (west-
ern IOG) as 2.98 Ga, Mahagiri quartzite as 3.26 Ga and the 
Tikra quartzite as 2.79 Ga. Using the zircon trace element 
geochemical and Lu…Hf systematics, the authors suggested 
that these sediments received detritus from a weathered con-
tinental crust that was derived from juvenile crustal rework-
ing, mainly from low-P intracrustal granitoids. Integrating 
these results with existing detrital zircon ages and geochemi-
cal data from di� erent formations of Singhbhum Craton, the 
authors proposed that the episodic crust generation (~ 3.51, 
~ 3.46, 3.38…3.25, 3.15…3.05 and ~ 2.80…2.75 Ga) was 
attained through juvenile Paleo…Mesoarchean ma“ c…ultra-
ma“ c magmatism and contemporary crustal reworking and 
episodic tapping of older crust to produce felsic magma. 
Ranjan et�al. ( 2020a ) described U…Pb ages, Hf isotope com-
position and trace element chemistry of 3.95…3.10 Ga detri-
tal zircons from the Mahagiri quartzites in the southern part 
of the craton. The authors noted that the > 3.7 Ga old zircons 
of this suite have evolved Hf isotope compositions, attribut-
ing their granitoid sources to intra-crustal reworking of a 
Hadean protolith that was extracted from primitive mantle 
at 4.4…4.5 Ga. The trace element and Hf isotope composition 
of the zircons record a transition from higher Nb/Th, Nb/U, 
crust-like Hf isotope composition, and longer crustal resi-
dence times of the protoliths prior to 3.7…3.6 Ga, to lower 
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silicate facies, oxide facies, and negligible carbonate facies. 
The authors suggest the paragenetic sequence, with carbon-
ate facies to have been�derived from a submarine volcano-
exhalative source and precipitated in a marine oxic environ-
ment, silicate facies formed during submarine weathering of 
the carbonate protolith, and oxide facies developed during 
later metamorphic events and recrystallisation. Nanda and 
Beura ( 2021 ) conducted petrographic and geochemical stud-
ies on the oxide facies BIFs from the Bonai…Keonjhar belt of 
western IOG and suggested that the Fe and Si were�derived 
through hydrothermal alteration of oceanic crust which 
chemically precipitated under oxic shallow marine condi-
tions with insigni“ cant detrital in” ux. The detailed “ eld, 
petrological and geochemical characteristics of the oxide 
facies BIFs of Kiruburu…Megahatuburu high grade Fe-
ore deposit belonging to the western IOG were studied by 
Prasad et�al. ( 2022 ). The major element concentrations sug-
gest the submarine hydrothermal source, whereas, the trace 
and REE systematics indicate low-T hydrothermal ” uid and 
seawater mixing followed by their precipitation in alkaline 
water column. The authors proposed a polygenetic model 
for the genesis of these BIFs, where the hydrothermally-
derived Fe precipitated in the oxygen de“ cient deeper part 
of Noamundi basin during transgression, and clastic detritus 
deposited episodically during the regressive phase followed 
by subsequent supergene enrichment of the ore. Mukho-
padhyay ( 2020 ) presented a review of the Archean BIFs 
from the Singhbhum, Dharwar, Bastar and Bundelkhand 
cratons and discussed their stratigraphic positions, depo-
sitional environment, geochemical systematics as well as 
the fossil record. Based on published literature, the author 
characterised Archean BIFs into Algoma and Superior types 
considering their association with carbonates, shallow shelf 
siliciclastics of passive margin and volcaniclastics of active 
margins respectively. 

 During the last four years, there has been considerable 
interest in the elliptical Simlipal complex, possibly triggered 
by the report of shock metamorphic features such as two 
to three sets of decorated and annealed planar deformation 
features (PDF), spall and concussion micro-fractures, pres-
ence of coesite, and crystallographically-controlled melting/
amorphization in quartz, which suggests that this complex 
may be the remnant of a large impact crater (Singh et�al. 
 2021b ). A number of studies have been published focusing 
on the geochemistry of the metavolcanic and metasedimen-
tary rocks of the complex, as well as detrital zircon geochro-
nology. Singh et�al. ( 2021a ) reported major age peaks at 3.63 
Ga, 3.46…3.26, 3.17…2.95, 2.87…2.75 Ga, and 2.54 Ga of the 
metasedimentary rocks from the northern part of the Sim-
lipal complex, which include shale…sandstone…slate…phyl-
lite…quartzite assemblages and correlated these ages with 
those reported for granitoids from the di� erent lithodemic 
units of the Singhbhum Craton. The authors inferred that the 

sediments from the central and NW regions of the complex 
are dominated by 3028 ± 15�Ma zircon, while those from 
the NE regions and areas outside of it have a preponderance 
of older zircons (ca. 3.25…3.38 Ga). The ages of the oldest 
metamorphic and the youngest detrital zircon population is 
suggestive of sedimentation between ca. 2.8 Ga and 2.5 Ga. 
Arif et�al. ( 2021 ) studied the volcano-sedimentary rocks of 
the Simlipal complex, and stated that the shallow marine 
sandstones and phyllites were sourced from recycled Paleo-
archean granitoids with detrital zircon U…Pb ages ranging 
from 3.63 to 3.17 Ga, which were deposited over an exten-
sional, subsiding continental platform. The authors studied 
the ma“ c rocks of the complex and characterised them as 
low-Ti tholeiitic basalts derived from shallow depth spinel 
lherzolite mantle “ eld, coeval with the gabbro…anorthosites, 
layered ma“ c-ultrama“ c and A-type Mayurbhanj granitoid 
complexes of the Singhbhum Craton, together attributing 
their origin to Mesoarchean intraplate bimodal volcanism 
linked to mantle upwelling and resultant crustal extension 
and decompression melting. Bhattacharjee et�al. ( 2021 ) 
proposed a detailed litho-stratigraphic analysis of the lower 
Simlipal succession at the eastern part of the complex and 
studied the quartz…arenites for their detrital zircon geochro-
nology and sedimentary structures. Through the identi“ ca-
tion of planar and ripple laminae, herringbone, trough and 
overturned cross-stratification, hummocky swale struc-
tures, and soft sediment deformation features, the authors 
proposed the deposition of the texturally, and mineralogi-
cally mature quartz arenites in a tide dominated marginal 
marine environment and considered the succession as the 
lateral facies equivalent to the basal Dhanjori Formation 
alluvial fan sediments. Based on the detrital zircon U…Pb 
age peaks at ca. 3550…3450, 3380…3240 and 3100…3080�Ma 
along with ~ 4.03 Ga relict Hadean zircons, they suggested 
the sediment provenance from Older Metamorphic Tonalite 
Gneiss (OMTG), Singhbhum granite (SG) and Mayurbhanj 
granitoid suite. The detrital zircons show prominent Pb-loss 
at ~ 1.2…1.0 Ga, re” ecting a late Mesoproterozoic to early 
Neoproterozoic orogenesis related to the assembly of the 
Rodinia supercontinent. Sindhuja et�al. ( 2022a ) conducted 
whole rock and zircon geochemical and U…Pb geochrono-
logical studies on quartzites from the three metasedimen-
tary bands of the Simlipal complex and proposed that the 
quartzites were deposited in a passive margin environment, 
sourced from a weathered A-type granite provenance i.e., the 
Mayurbhanj and SBG-III granites. Based on the detrital zir-
con U…Pb ages of ~ 3.15 Ga of these quartzites, the authors 
suggest Mesoarchean stabilization of the continental crust in 
the Singhbhum Craton. Chowdhury et�al. ( 2021 ) compiled 
detrital zircon U…Pb and Lu…Hf isotope systematics of sedi-
ments from Mahagiri, Palalahara…Mankarchua, Keonjhar, 
Birtola and Simlipal successions with maximum deposi-
tional ages ranging from ~ 3.13…3.08 Ga, and �Hf (i)  = Š�5 to 
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+ 5. Through petrogenetic modelling studies based on trace 
element systematics of ~ 3.2 Ga TTGs combined with the 
isostatic modelling, the authors suggest that the Singhbhum 
Craton underwent emersion at ~ 3.3 Ga due to voluminous 
granitoid magmatism in a plateau like setting and argued 
against the subduction driven compressional orogeny. The 
authors opine that this continental emersion facilitated the 
nutrient supply to the shallow marine shelves,  O 2  whi� s, 
proliferation of early life and development of prominent 
sur“ cial environments which are comparable with the Pon-
gola Supergroup and West Rand Group of Kaapvaal Craton, 
South Africa. Wang et�al. ( 2022 ) studied U…Pb…Hf…O iso-
topic composition of zircon from river sand of the Brahmani 
River, draining through the Singhbhum Craton. They report 
the occurrence of low-� 18 O Meso- and Neoarchean zircon, 
similar to those found in Australia, South America, and 
northern China. Formation of low-� 18 O zircon generally 
requires high-temperature meteoric water…rock interaction, 
based on which, the authors infer emergence of substantial 
volumes of continental crust during Mesoarchean. 

    Dyke swarms of�the�Singhbhum Craton 

 After cratonization, dyke emplacement took place at di� er-
ent phases in the Singhbhum Craton. Pandey et�al. ( 2021 ) 
investigated the whole rock geochemistry and the Sr…Nd 
isotope composition of the Keshargaria (ca. 2.80 Ga), Ghat-
gaon (ca. 2.76…2.75 Ga), Kaptipada (ca. 2.26 Ga), and Pip-
ilia (ca.1.76 Ga) dyke swarms. Their study shows that the 
dykes are basaltic to andesitic with transitional tholeiitic 
to calc…alkaline a�  nities. Noteworthy was the observation 
that the dykes of di� erent swarms have variable  87 Sr/ 86 Sri 
and �Nd (i)  values, which de“ ne a crust-like isotopic growth 
trajectory with time from a common chondritic to depleted 
source, indicating the involvement of older crustal mate-
rial in their petrogenesis. The crust-like secular trend of the 
Sr and Nd isotopic compositions suggests that the crustal 
material was incubated in the metasomatised lithospheric 
mantle for a long time and was periodically tapped over at 
least 1 Gyr during episodic mantle plume activity. A broadly 
similar inference was made by Adhikari et�al. ( 2021b ) for 
the Keshargaria swarm who suggested that the source mantle 
components underwent enrichment processes likely by pre-
2800�Ma subduction, and that the arc-like geochemistry of 
the dykes suggest interaction with metasomatised SCLM. 

    Geochemical and�geochronological records 
from�the�Dharwar Craton 

 The Dharwar Craton is the largest Indian craton forming a 
composite mosaic of Archean micro-blocks (Jayananda et�al. 
 2018 ). The craton is traditionally divided into two blocks-the 
Western Dharwar Craton (WDC) and the Eastern Dharwar 

Craton (EDC) separated by the Chitradurga shear zone. The 
WDC hosts an expansive Paleo- to Mesoarchean gneissic 
basement commonly referred to as the Peninsular Gneissic 
Complex, associated with two generations of greenstone-
type volcano-sedimentary successions-an older amphibo-
lite to granulite-facies Sargur Group (ca. 3.3…3.1 Ga), and a 
younger greenschist-facies Dharwar Supergroup (ca. 3.0…2.6 
Ga). The Sargur-type greenstone sequences are well-pre-
served in the central and southcentral parts of the craton 
and comprise quartzite, banded iron formations, metapelite, 
metacarbonate, metakomatiite and layered ultrama“ c-ma“ c 
igneous complexes. The greenstone belts of the Dharwar 
Supergroup occupy a large area of the WDC and host the 
oldest remnants of oceanic and continental lithosphere and 
shallow-deep water sediments re” ecting plume-arc accre-
tionary processes. The EDC is divided into two sub-prov-
inces, the Central Dharwar Province and the Eastern Dhar-
war Province. The Eastern Dharwar Province comprises 
2700…2520�Ma transitional TTG, sanukitoids, calc…alkaline 
granites, and K-rich anatectic biotite granites interleaved 
with narrow ca. 2.7 Ga greenstone belts dominated by green-
schist to amphibolite facies metabasalts with subordinate 
komatiites and felsic volcanic rocks interlayered with iron 
formation, greywacke and pelite. Some of these greenstone 
belts are known to host orogenic gold deposits. The Central 
Dharwar Province is sandwiched between the WDC and 
the Eastern Dharwar Province and is dominated by mixed 
older (3400…3200�Ma) and younger (2700…2520�Ma) crust 
that was remobilized at 2.56…2.51 Ga. The three crustal 
provinces of the Dharwar Craton amalgamated at ca. 2.5 
Ga synchronously with the emplacement of the Closepet 
granite batholith in the Central Dharwar Province. Ma“ c 
dyke swarms of several generations were emplaced between 
2.4 and 1.8 Ga and constitute the youngest phase of igneous 
activity in the craton. A summary of the recent studies on 
the granitoids and volcano-sedimentary successions of the 
Dharwar Craton are presented below. 

    Paleo- to�Neoarchean TTGs/granites/gabbros/
anorthosites 

   Western Dharwar Craton (WDC) 

 Extensive zircon U…Pb…Hf and whole rock Nd isotope data 
in the last few years has provided new insights on the 
Archean evolution of the TTG/granite and the gabbro/
anorthosite suites of the craton. Jayananda et�al. ( 2020 ) 
reported zircon U…Pb ages, whole rock Nd isotope composi-
tion and major-trace element chemistry of magmatic epi-
dote-bearing granitic plutons of the Bellur…Nagaman-
gala…Pandavpura corridor. The U…Pb zircon ages reveal 
three stages of plutonism including sparse 3.2 Ga granodi-
orite plutons intrusive into older TTG, 3.0 Ga 
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mineral and bulk rock geochemistry of Neoarchean rhyolites 
and granites and suggested their genesis from� crustal 
sources, i.e., by partial melting of TTG and metasediments. 
The author proposed a convergent margin setting for the 
evolution of these felsic rocks. Wang et�al. ( 2023 ) studied 
Mesoarchean trondhjemites and granites from the West 
Chikmagalur and East Holenarsipur regions of WDC. With 
the aid of new in-situ zircon U…Pb ages and Hf isotope 
data�along with whole rock geochemistry, the authors argue 
that the trondhjemites were�formed by the�partial melting of 
arc basalts, and granites were sourced from TTGs with 
minor juvenile input. Further, these granitoids mark crustal 
growth between 3.27 and 3.13 Ga and a reworking event at 
3.0 Ga. Padhi et�al. ( 2021 ) investigated the petrogenesis of 
Neoarchean Kanara Granite, which has intruded the base-
ment as well as the supracrustals in the Western Ghats Belt 
(WGB), situated in the western margin of the WDC and 
inferred its hybrid nature formed by mixing of melts from 
basement gneiss and early Archean metasedimentary rocks. 
Corfu and Hegde ( 2020 ) presented new ID TIMS zircon 
U…Pb ages of 3.08 Ga and 2.97 Ga�for an augen gneiss, 
while�2.65…2.62 Ga age�was obtained from TTGs, and 
2.61�Ga to 2.58 Ga for rhyolites from the�WDC�which are 
interpreted to mark the cratonization event of the proto-
craton. The authors conclude that the Dharwar Craton has 
similar characteristics with that of the Slave clan of cratons 
and was possibly part of the super craton Sclavia. Hegde 
et�al. ( 2023 ) used whole rock geochemical systematics of 
~ 2.97 Ga Kumta…Manjuguni…Kakkalli (KMK) and suggest 
intracrustal melting of TTG type crust and metasedimentary 
rocks, in which the � 2.65 Ga trondhjemite Ramna-
gar…Khanapur (RK) suite was derived from metabasaltic 
source and the granites were�formed by partial melting of 
felsic crust and high-K basaltic rocks. The authors further 
propose a “ ve-stage crustal growth in the WDC correspond-
ing to 3.40…3.20 Ga, ~ 3.15 Ga, 3.00…2.90 Ga, 2.90…2.70 Ga 
and 2.62…2.55 Ga. Ao et�al. ( 2021 ) studied the Paleo-Meso-
archean felsic orthogneisses from the Western Dharwar 

Craton and summarised that WDC has witnessed three major 
episodes of granitic magmatism. The “ rst event is marked 
by emplacement of 3.4…3.3 Ga TTG gneisses with high Sr/Y, 
fractionated REE patterns, and mostly positive zircon �Hf (t)  
values (+ 0.8 to + 5.9), which is suggestive of shallow to 
moderate depth juvenile ma“ c source. The second event at 
3.1…3.0 Ga magmatism consisting of granitic rocks with 
minor TTG are noted to have low Sr/Y, and negative to posi-
tive zircon �Hf (t)  values (Š�5.6 to + 4.5) suggestive of crustal 
sources, finally the 2.6…2.5 Ga magmatism featured by 
potassic granites with certain amount of TTG rocks. The 
authors suggest that the WDC is dominated by Paleoarchean 
(3.4…3.2 Ga) crustal growth event in an oceanic plateau set-
ting, and a strong Mesoarchean (~ 3.1…3.0 Ga) crustal 
reworking event with a transitional tectonic setting. The 
northern extent of the WDC beneath the Deccan Trap basalts 
has been a matter of considerable speculation. In this con-
text, Khanna et�al. ( 2023 ) reported U…Pb zircon ages of 
2526 ± 7�Ma and 2534 ± 21�Ma for a granodiorite and mon-
zogranite from a well-core extracted from deep borehole 
through the Deccan Traps at Koyna. The results support the 
“ ndings of an earlier study by Upadhyay et�al. ( 2015 ) who 
established that the Dharwar Craton extends below the Dec-
can basalts up to at least Talvade in central and Kihim beach 
in the western Deccan. 

 The Paleo-Mesoarchean TTGs of the�WDC belong to 
low- and medium- pressure variants (Fig.� 3 a…c) which were 
derived from an amphibolite source residue with variable 
garnet and partial melting at depths corresponding to 10…15 
kbar. Some of the anomalous trace element patterns in these 
granitoids are due to ” uid induced REE mobilization as 
evident in the form of secondary allanite. The zircon Hf 
isotopic compositions reveal a depleted mantle originated 
protolith with minimal inputs from pre-existing crust. The 
whole rock Nd isotopic composition of these Paleo-Mes-
oarchean TTG exhibits little scatter re” ecting no source 
heterogeneity. The emplacement of ~ 3.0 Ga true granites 
with crust-mantle radiogenic isotopic composition attests to 

  Fig. 3       Whole rock geochemical characteristics of Paleo-Neoarchean granitoids from the western Dharwar Craton  
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larger contribution from pre-existing crust as well as crustal 
maturation in the WDC. The ~ 2.6 Ga granitic magmatism 
represents the second episode of crustal stabilization with 
isotopic signatures of pronounced crust-mantle interactions.         

 In the last 4 years, there have been a number of stud-
ies focusing on crustal evolution in the Karwar and Coorg 
block. Li et�al. ( 2020 ) employed laser ablation zircon U…Pb 
dating coupled with in-situ Rb…Sr dating of micas (biotite, 
muscovite) and feldspars to evaluate Meso- to Neoarchean 
crustal evolution and Proterozoic magmatism/metamor-
phism in the Karwar Block. The results show that the WDC 
and the Karwar Block experienced major Mesoarchean 
continental growth between 3.2 Ga and 2.9 Ga, followed 
by Neoarchean and Paleoproterozoic magmatism/migmati-
zation with syn- and post-tectonic granite emplacement at 
2.8…2.6 and 2.2 Ga. Positive �Hf (i)  values of zircon from 
amphibolite, hornblende gneiss, trondhjemite, and porphy-
ritic granite suggests juvenile source for the magmatism that 
constructed the crustal block. Ishwar-Kumar et�al. ( 2022 ) 
inferred the presence of two types of TTGs emplaced at 3.2 
Ga, and granite emplaced at 2.94 Ga in the Karwar block 
and argue that one group of TTG had 3.60 Ga and 3.47 Ga 
inherited zircons derived from a mantle source, but with 
the involvement of older crustal material. The other TTG 
type has originated from mantle-derived juvenile magma. 
The granite evolved from an enriched source containing 
a relatively large amount of older crustal material. The 
Karwar block also hosts ma“ c-ultrama“ c rocks. Some of 
these deformed dismembered ma“ c-ultrama“ c rock suites 
within basement gneisses of the Karwar block were stud-
ied by Mathew et�al. ( 2022 ). Zircon U…Pb data reported by 
the authors suggest that the ma“ c-ultrama“ c suite formed 
at ca. 3.2 Ga was overprinted by a 2.7 Ga thermal event. 
The �Hf (i)  values are positive, suggesting that these mag-
mas were derived dominantly from Mesoarchean juvenile 
sources. The authors propose a tectonic model that involves 
subduction…accretion followed by suturing of the ancient 
continental nuclei. Anoop et�al. ( 2021 ) reported the occur-
rence of a dismembered gabbro…anorthosite complex inter-
preted as a layered intrusion at the northern margin of the 
Coorg Block. Using geochemical and zircon U…Pb age data 
and phase equilibria modelling, the authors suggest that the 
parental magmas were emplaced within a supra-subduction 
zone setting between 3124 and 3176�Ma, and these rocks 
were metamorphosed to UHT conditions at 3101…3110�Ma 
during a collisional event between the Coorg Block and the 
Dharwar Craton along the Mercara Suture Zone. Charnock-
ites associated with the layered intrusion are slightly older, 
having an age of 3319 ± 12�Ma. Panicker et�al. ( 2021 ) stud-
ied the Doddakadanur Anorthosite Complex which com-
prises a well-preserved sequence of anorthosites, gabbroic 
anorthosites, and anorthositic gabbros intrusive into amphi-
bolites of the Holenarsipur greenstone belt and obtained the 

U…Pb zircon age of 3242 ± 17�Ma which corresponds to their 
emplacement. The zircon age data also helps to constrain 
two metamorphic events at 3159 ± 25�Ma and 2538 ± 11�Ma. 

    Eastern Dharwar Craton (EDC) 

 In the Eastern Dharwar Craton, Jayananda et�al. ( 2020 ) iden-
ti“ ed three distinct felsic magmatic events, the “ rst event 
corresponding to 3.27 Ga TTG magmatism with chondritic 
to slightly depleted mantle zircon Hf isotopic composition, 
while the second episode corresponds to 2.67…2.60 Ga tran-
sitional TTG gneisses with depleted mantle derived proto-
lith. The “ nal event at 2.57…2.52 Ga marks the emplacement 
of calc…alkaline granitoids with crust-mantle signatures 
leading to the stabilisation of the craton. Based on the geo-
chemical systematics, the 2.57…2.52 Ga granitoids were clas-
si“ ed as sanukitoids (including syn-plutonic ma“ c dykes) 
and anatectic granites. The proposed tectonic model invok-
ing westward convergence of hot oceanic lithosphere, with 
progressive accretion of microcontinental blocks�and sub-
sequent slab break-o�  lead to the asthenosphere upwelling, 
which caused extensive mantle melting and hot juvenile 
magma addition to the crust. Wang et�al. ( 2020 ) studied the 
granitoids from the Krishnagiri area�at the western margin 
of the central Dharwar Craton. The results of zircon U…Pb 
geochronology from granites, ma“ c enclaves, ultrama“ c 
inclusions and synplutonic dykes points towards a 2.53 Ga 
magmatic event. Their geochemical and isotopic composi-
tions reveal contributions from both enriched and depleted 
mantle sources. The authors suggest that these granitoids 
formed in a convergent margin setting similar to that of pre-
sent day and contributed to the growth of the EDC. Mohan 
et�al. ( 2020 ) compiled the available whole rock geochemical 
and isotopic data on Neoarchean granitoids of the EDC and 
classi“ ed them into TTG, biotite- and two mica granites, 
sanukitoids and hybrid granites. The variability of the EDC 
granitoids is ascribed to crustal reworking associated with 
the collision of two continental blocks proceeding an east-
ward subduction. 

 In summary, the EDC granitoids formed from multiple 
sources involving metasomatized mantle and reworking 
of older crust and associated sediments (Fig.� 4 ). Vestiges 
of Paleo- and Mesoarchean felsic magmatism is preserved 
in the EDC as rare TTG enclaves and detrital zircons. The 
anatectic granites in the EDC are compositionally similar 
to the •biotite and two mica granites• found globally, which 
are formed by reworking of pre-existing crustal rocks. The 
crust-mantle interactions recorded by the Neoarchean EDC 
granitoids necessarily require a thermal anomaly that can 
generate mantle upwelling and large-scale crustal reworking. 
A possible tectonic scenario could be the�slab-break o�  or 
lower crustal delamination induced mantle upwelling.         
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     Volcanic rocks of�the�Dharwar Craton 

 Zhao et�al. ( 2021 ) has applied phase equilibria modelling 
and geothermobarometry to obtain P-T conditions of 7.5…9.3 
kbar/681…769�°C during metamorphism of the supracrus-
tals, and suggested that the supracrustals of the Sargur 
greenstone belt experienced amphibolite-facies Barrovian-
type metamorphism at ca. 2.50…2.44 Ga. This study also 
reported U…Pb zircon metamorphic age of 2500 ± 20�Ma for 
garnet-bearing amphibolite. Metamorphic zircon and mon-
azite from garnet…staurolite…kyanite mica schist recorded 
U…Pb ages of 2443 ± 7 and 2468 ± 10�Ma, while the amphi-
bole…garnet schist yielded 2459 ± 17 and 2455 ± 18�Ma ages 
respectively. Datta and Mondal ( 2021 ) have characterised 
the low Al-komatiitic parental magma of chromites in the 
Sargur greenstone belt using mineral chemistry, and ther-
mometric calculations, and estimated olivine…chromite re-
equilibration temperature at ~ 545�°C. They infer the origin 
of komatiitic magma from the lithospheric mantle through 
sub-volcanic conduits which led to the formation of layered 
ma“ c-ultrama“ c complex with chromite deposits of Sargur 
belt. Patra et�al. ( 2020 ) report new Sm…Nd isotope data from 
the relatively less-altered layered intrusive ultrama“ c-ma“ c 
rocks of the Nuggihalli and Holenarsipur greenstone belts, 
which apparently furnish an isochron age of 2934 ± 88�Ma. 
The authors argue that this age is indistinguishable from the 
oldest ages reported for the overlying Dharwar Supergroup 
rocks, which suggests that there may not be any clear tempo-
ral distinction between the Sargur and Dharwar Supergroup, 
an inference further consolidated by Ranjan et�al. ( 2022 ). 
The authors also suggest that the narrow greenstone belts 
tucked within the gneisses are younger, and could repre-
sent an Archaean analogue of an ophiolite suite. Panicker 
et�al. ( 2022 ) conducted Raman Spectroscopic studies on the 
komatiites of Holenarsipur greenstone belt and identi“ ed 
serpentine polymorphs of lizardite, antigorite and chrysotile 
and attributed their�origin to the progressive metamorphic 
conditions and hydration of oceanic crust at the divergent 

margin. Sreehari and Toyoshima ( 2020 ) have reported the 
zircon U…Pb age of 3313  ±  6�Ma for the Sargur Group fel-
sic tu�  from a newly identi“ ed Akkanahalli zone situated 
at the eastern part of Chitradurga belt. Based on “ eld and 
structural interpretations, the authors suggested its evolution 
through a failed rift developed from a fractured basement 
which was later subjected to four stages of deformation. 
Ravindran et�al. ( 2021 ) presented Hf and Nd isotope data 
from komatiites and komatiitic basalts from di� erent green-
stone belts of the WDC. They also reported zircon U…Pb 
ages between 3247 and 3244�Ma for dacite and rhyolite to 
date the volcanism. The authors noted a large spread in ini-
tial �Hf (+ 0.9 to + 21.3) and initial �Nd values�(+ 0.2 to 
+ 7.4) and decoupling of the two from each other for the 
komatiites and komatiitic basalts. In contrast, the Hf and Nd 
isotopic signatures are identical for contemporaneous ma“ c 
(�Hf (i)  = + 5.9 ± 11.2; �Nd (i)  = + 3.2 ± 7.6) and felsic rocks 
(�Hf (i)  = + 4.3 ± 4.6; �Nd (i)  = + 2.7 ± 4.2) from this area. The 
coupling of �Hf (i) -�Nd (i)  in ma“ c to felsic igneous rocks, and 
corresponding decoupling in contemporaneous ultrama“ c 
rocks is argued to be the result of mantle material originating 
from di� erent depths involving various ancient fractionated 
reservoirs, and endorse the Archean mantle heterogeneity in 
the WDC. Manikyamba et�al. ( 2022b ) have reported zircon 
U…Pb age of Holenarsipur basalts as 3235  ±  54�Ma and eval-
uated the geochemical characteristics of the basalts from the 
Chitradurga, Shimoga and Holenarsipur belts covering the 
Sargur and Dharwar Supergroups, proposed the ocean…ocean 
and ocean…continent convergence during the Sargur and 
Dharwar orogeny, which collectively contributed for the 
crustal growth in the Dharwar Craton. Jayananda et�al. 
( 2022 ) have studied the komatiites and komatiitic basalts of 
Holenasipur greenstone belt along with the published infor-
mation from the adjacent Sargur Group belts and suggested 
a cratonic core in the western Dharwar Craton inferred to 
have formed through the amalgamation of several relics of 
microcontinents at ~ 3.2 Ga. The authors have suggested an 
extensive mantle heterogeneity and a depleted deep mantle 

  Fig. 4       Whole rock geochemical characteristics of Paleo-Neoarchean granitoids from the eastern Dharwar Craton  
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stages of arc magmatism, migration of island arc towards 
the continent and its accretion,�which together in” uenced 
the generation and migration of Au rich ” uids during the 
Neoarchean timeframe in EDC. This is further supported by 
the identi“ cation of Gold, U, Th and REE mineralization in 
the associated pyroclastic rocks of Kadiri belt (Manikyamba 
et�al.  2020c ). The bimodal volcanic rocks of Raichur green-
stone belt, EDC have suggested to be�originated through 
the Neoarchean arc-back-arc origin, and the ma“ c rocks 
are analogous to the Phanerozoic Mariana Trough counter-
parts (Pahari and Manikyamba  2022 ). Raju and Sangurmath 
( 2022 ) reported occurrence of native platinum and skaergar-
dite from the auriferous quartz veins of Hutti gold mine of 
EDC. Krishnamurthi et�al. ( 2020 ) have observed low  H 2 O 
and abundance of carbonic ” uids in the ” uid inclusions of 
the auriferous quartz veins from Hira…Buddini gold deposit 
of Hutti-Muski belt of EDC which is attributed to chemical 
re-equilibration during the ductile deformation processes. 
Khanna and Sai ( 2020 ) have identi“ ed low-Ti and high-Ti 
basalts, adakites and rhyolites from the Peddavuru schist 
belt, proposed their origin from an intraoceanic arc setting 
and indicated their resemblances with the Phanerozoic type 
tectonic processes in the Neoarchean time. Kar et�al. ( 2021 ) 
have conducted the geochemical studies on the BIFs of 
Nellore belt and suggested their deposition in fore-arc and 
back arc domains of an immature island arc. They proposed 
three stages of ore formation involving magnetite with minor 
haematite, martite and martite-goethite mineralization. Rao 
et�al. ( 2020 ) reviewed the published geophysical and U…Pb 
zircon geochronological data and suggested two episodes of 
juvenile crust formation at 3.45…3.15 and 2.6…2.5 Ga in the 
Dharwar Craton with the transition of vertical to horizontal 
tectonics from Paleo-Mesoarchean through the Neoarchean 
time frame followed by accretion and collision. Baidya et�al. 
( 2022 ) synthesised the geochemical and geochronological 
characteristics of primary basalts from di� erent greenstone 
belts and suggested the heterogenous nature of Dharwar 
mantle, and the accretion of DC through three distinct 
cratonic blocks of diverse tectono-magmatic origin. The 
authors explained the existence of > 3.0 Ga gneisses and the 
voluminous sedimentary rocks of WDC which had contrib-
uted for the magmatism in the greenstone belts of EDC. The 
older crust of CDC and EDC has been consumed during the 
Neoarchean by giving rise to subduction related magmatic 
rocks with westward polarity, and subsequent amalgamation 
of cratonic blocks. Considering the limitations with whole 
rock Rb…Sr isotope systematics of Archean rocks, Ravindran 
et�al. ( 2020 ) made a novel attempt to reconstruct the Sr iso-
tope evolution of the crust-mantle system of the WDC using 
the  87 Sr/ 86 Sr of barite from chemical metasedimentary rocks 
of the Ghattihosahalli schist belt, and apatite from a variety 
of rock types including metabasalts and granitoids. They 
used the  87 Sr/ 86 Sr ratios of apatite from igneous rocks that 

formed between 3.5 and 2.6 Ga to constrain the Rb/Sr of the 
source over the entire time-span. These results suggest that 
signi“ cant volume of ma“ c to intermediate crust had formed 
by 3.2 Ga, and the ma“ c crust was the main source for the 
granitoids of the WDC between 3.5 and 3.1 Ga, whereas the 
rocks from 2.9 to 2.7 Ga were extracted dominantly from the 
depleted mantle. 

    Sedimentary rocks of�Dharwar Craton: detrital 
zircon records, depositional environment 
and�Archean biogeochemical processes 

 Compared to the Singhbhum Craton, there have been only 
a handful of studies on detrital zircon geochronology from 
the WDC. Ranjan et�al. ( 2022 ) used the U…Pb…Hf isotope 
and trace element composition of detrital zircons in meta-
sedimentary rocks from the Holenarsipur and the Sargur 
regions to identify the older crust nature, source, timing of 
extraction, and reworking. The authors reported the presence 
of detrital and metamorphic domains in the zircons. The 
metamorphic overgrowths correspond to two age popula-
tions at 2536…2516, and 2478…2460�Ma. The detrital zircon 
grains de“ ne notable clusters at 3685…3638, 3573…3524, 
3471…3411, 3373…3341, 3277…3249, 3172…3148, 
3084…2996, and 2659…2647�Ma, which were correlated 
with major episodes of granitoid crust formation in the cra-
ton. Based on the detrital and metamorphic zircon popula-
tions, the authors argued that the sediments of the Holenar-
sipur…Bababudan greenstone belts were deposited after ca. 
3160�Ma, while the sediments of the Sargur Group in the 
Sargur region were deposited after c. 2650�Ma. If true, this 
would require a revision of the stratigraphic positions of the 
Sargur-type and Dharwar-type greenstone belt successions. 
The authors suggest that strongly unradiogenic �Hf (i)  of 
some Paleoarchean detrital zircon could be explained by pro-
toliths extracted from the mantle during the Hadean, which 
persisted and contributed to granitoid formation in the Paleo-
Mesoarchean. The authors also noted a distinct shift in the 
�Hf (t)  of the detrital zircon from chondritic to positive value 
at ca. 3600�Ma, re” ecting a marked increase in the contribu-
tion of strongly depleted mantle reservoir to the source of 
the post-3600�Ma granitoids. Maibam et�al. ( 2021 ) studied 
the U…Pb and Lu…Hf systematics of the detrital zircons and 
X-Ray re“ nement characterisation of Cr-spinels from the 
Banavara quartzites of Sargur Group occurring as an enclave 
within the gneisses. They reported two age populations of 
3.15…2.9 and 2.6…2.5 Ga, wherein, the former event cor-
responds to the juvenile crustal addition, whereas, the lat-
ter indicates a metamorphic event. The Cr-spinels of these 
quartzites are suggested to be derived from the Archean 
anorthosite hosted chromites. Gao and Santosh ( 2020 ) used 
a sequence of low-grade metasediments carrying exhumed 
blocks of ultrama“ c, ma“ c and felsic rocks from Sargur 
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to explore Archean convergent margin processes. They 
report multiple detrital zircon age peaks between 3482 and 
2862�Ma, and emplacement of trondhjemite at ca. 2972�Ma. 
Zircon in chromite-bearing serpentinite associated with the 
metasediments display multiple age populations at ca. 2896, 
2750, 2648, 2566 and 2463�Ma, which are interpreted to 
trace zircon crystallization in an evolving mantle wedge 
adjacent to a subducting oceanic plate. Metamorphism is 
dated at ca. 2444�Ma using zircon grains in garnet amphi-
bolite. The Hf isotopic systematics of zircon in the ma“ c-
ultrama“ c rocks and trondhjemite indicate a depleted mantle 
source, while those from detrital zircons suggest that the 
sediments were sourced from Paleoarchean juvenile, and 
reworked components. The authors propose that the Sargur 
sequence represents an accretionary mélange which forms 
part of a major Mesoarchean accretionary orogen with a 
prolonged subduction…accretion cycle culminating in the 
“ nal collision between the Western and Central Dharwar 
cratonic blocks. Mitra et�al. ( 2023 ) conducted detailed whole 
rock geochemical and U…Pb geochronological studies on 
the detrital zircons from the sandstones of Bababudan and 
Sigegudda greenstone belts which belong to the Bababudan 
Group of Dharwar Supergroup. These Mesoarchean clas-
tic sedimentary rocks are mineralogically matured and are 
weathered from a stable continental provenance consisting 
of TTG and K-rich granites from Chikmagalur, Kibbanahalli 
and Javanahalli areas. Based on the �Hf values of the detrital 
zircons, the authors opine that the obtained ages indicate two 
major events of crust formation in the WDC ranging from 
3.54 to 3.33 and 3.27…3.12 Ga. 

 Krapež et�al. ( 2020 ) reviewed the stratigraphy of Dhar-
war Supergroup with additional detrital zircon U…Pb ages 
from various formations of the Chitradurga and Bababudan 
groups of the WDC as well as Hutti and Sandur groups of 
the EDC. The Bababudan Group preserves a divergent mar-
gin comprising of an intracontinental rift, drift and subsid-
ence sequence, with the timing of rifting between 2765 and 
2720�Ma. The Chitradurga Group evolved as a two stage 
back-arc basin behind an east-facing continental arc, with 
stage I between 2609 and 2582�Ma and stage II between 
2582 and 2540�Ma. Based on the lithological and struc-
tural deformation patterns, Roy et�al. ( 2020 ) proposed a 
revised four-fold stratigraphic classi“ cation of Chitradurga 
Group introducing the K.R. Halli Formation in between the 
Ingaldhal and Hiriyur Formations through identi“ cation of 
multiple cycles of volcanism and volcaniclastic sedimen-
tation within the K.M. Kere conglomerate horizon. While 
accepting the earlier stratigraphic classi“ cation, the authors 
have proposed this conglomerate complex as a new K.R. 
Halli Formation at the base of Hiruyur Formation. Kiran 
et�al. ( 2022 ) presented the Raman spectroscopic and car-
bon isotope studies on the carbonates of Vanivilas and 
Ingaldhal Formations of Chitradurga Group and proposed 

the metamorphic temperatures of 450…590�°C through ther-
mometric calculations, attributed to the granitic intrusion 
and later hydrothermal events at�~ 2.6 Ga. The negative delta 
� 13 C of the carbonaceous matter was implied as the e� ect 
of recrystallization and  CO 2  degassing. The lithofacies and 
clast morphometric analysis of the polymictic conglomer-
ates of the Gadag greenstone belt indicate rapid deposition 
at a very low paleo slope proximal to a high-energy alluvial 
fan environment followed by a braided river (Pratihari et�al. 
 2021 ). Raju and Mazumder ( 2020 ) have synthesized the 
sedimentological data from the literature and evaluated the 
Archean sedimentation history of the Dharwar Craton. The 
authors suggested at least three repetitive cycles of terrestrial 
and shallow marine sedimentation in the Sargur and Dhar-
war Supergroups which were in” uenced by eustatic sea level 
changes and regional geodynamic framework. Through the 
comparison of sedimentary records of the Dharwar, Singhb-
hum, Pilbara and Kaapval cratons, the authors suggest vari-
able in” uence of eustatic and geodynamic control on sedi-
mentary processes on global and regional scales. Yu et�al. 
( 2021 ) identi“ ed detrital zircon grains in metasedimentary 
rocks from the Mercara Khondalite belt which have mag-
matic cores with oscillatory zoning and ages up to ca. 3.5 
Ga, and metamorphic overgrowths with ages of 3.1…3.0 Ga 
and correlate the 3.1 Ga ages with high P-T metamorphism 
associated with subduction…collision between the northern 
margin of the Mercara block and the WDC. 

 Khelen et�al. ( 2020 ) studied detailed detrital zircon U…Pb 
geochronology, combined with zircon geochemistry of the 
stromatolitic carbonates of Sandur and Chitradurga green-
stone belts and reported the ages of 3.42…2.65 and 3.5…2.92 
Ga respectively, indicating Paleo-Neoarchean crustal source 
for the deposition of the stromatolites. The geochemical 
characteristics of the detrital zircons indicated their origin 
from a mixed granitoid and ma“ c provenance. The authors 
proposed the existence of 3.5 Ga crust in WDC, and sug-
gested that the stromatolitic growth continued for a period 
of ~ 800…900�Ma in the Dharwar proto-ocean. The C- and O- 
isotopic systematics of Dodguni carbonates have re” ected 
greater bio-productivity and oxidation of organic carbon 
in the Dharwar proto-ocean which were deposited at shal-
low marine environment at higher sea water temperatures 
endorsed to the Neoarchean hydrothermal activity (Khelen 
et�al.  2022 ). Govind et�al. ( 2021 ) conducted C, O, Sr and Nd 
isotope studies on the stromatolitic carbonates of Vanivilas 
Formation from the western Dharwar Craton. Based on the 
carbon isotope signatures, the authors report that the burial 
of organic and precipitation of inorganic carbonates were 
maintained constant in the Neoarchean ocean, whereas, 
the oxygen isotope systematics indicate in” uence of later 
diagenetic and metamorphic events. However, based on 
the Ce anomalies, localized shallow sea oxygenation dur-
ing the Neoarchean timeframe has been suggested. The Nd 
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in an undivided and continuous Paleo-Mesoarchean land-
mass comprising Bastar and Eastern Dharwar cratons, 
possibly as a fragment of Ur-supercontinent. The undi-
vided landmass later got split along the Pranhita…Goda-
vari rift zone into the Bastar and Dharwar cratons during 
the late Paleoproterozoic. Dora et�al. ( 2022 ) evaluated 
the genesis of Ni…Cu…PGE mineralisation of Gondpipri 
ma“ c-ultrama“ c intrusive rocks of western Bastar Craton 
through bulk rock geochemical, platinum group mineral 
chemical, Sm…Nd, S-isotope studies, and characterised 
them into a mineralised layered gabbro…pyroxenite group 
and a barren olivine gabbro intrusion. The studied olivine 
gabbros recorded the whole rock Sm-Nd isochron age of 
3323 ± 74�Ma which originated from a hydrous boninitic 
magma in an oceanic-arc setting with signi“ cant crustal 
contamination that has triggered sulphur saturation and 
concentration of Ni…Te…Bi…PGE mineralisation. Sat-
pathi et�al. ( 2022 ) studied granite from the southeastern 
part of the Bastar craton, close to the contact with the 
Eastern Ghats Belt. They obtained upper intercept ages 
of ca. 2470�Ma from SHRIMP U…Pb dating of magmatic 

zircon. The granites are A2-type, and inferred to have been 
emplaced during the amalgamation of Archean blocks 
leading to extended Ur formation. The A2-type granite 
and the closely associated Khallari layered intrusion of 
the Dongargarh Supergroup were studied by Prasanth 
et�al. ( 2023 ). They obtained a Paleoproterozoic zircon 
U…Pb age of 2443 ± 13�Ma for the granite and 2494 ± 19, 
2469 ± 5.2�Ma for the layered gabbro, respectively. They 
attribute the petrogenesis of these rocks to fractional crys-
tallization of a lithospheric mantle derived melt followed 
by crystal accumulation and limited crustal assimilation in 
a post-collisional rift setting, where magmatism postdates 
2.5 Ga subduction and collisional orogenesis between the 
EBC and the WBC. 

 The available data on granitoids of the Bastar Craton 
clearly indicate the initiation of felsic crust formation in the 
Paleoarchean marked by TTG magmatism (Fig.� 5 a, b and c). 
The Neoarchean granitoids of the Bastar Craton consist of 
TTG, biotite and two-mica granites, sanukitoids and hybrid 
granites. The operation of modern style plate tectonics in 
the Neoarchean era led to a sediment metasomatized mantle, 

  Fig. 5       Whole rock geochemical characteristics of Paleo-Neoarchean 
granitoids from the Bastar Craton. A) Normative An-Ab-Or diagram 
of granitoids of Bastar Craton; B)  Al 2 O 3 /(FeO + MgO) … 3 × CaO 
… 5 ×  (K 2 O/Na 2 O) ternary plot for studied samples; C)  SiO 2  vs. Sr 
diagram showing the distribution of samples of the migmatitic TTG 
suites of the Bastar craton; D) A/CNK [molar Al2O3/(CaO +  K 2 O 
+  Na 2 O)] - 2FMSB [2*(FeO T  + MgO)*(Sr + Ba) wt%]-  Na 2 O/K 2 O 

ternary classi“ cation diagram showing the nature of the Neoarchean 
granitoids of Bastar Craton; E) K-Na-Ca ternary classi“ cation dia-
gram for the studied granitoids, where majority exhibit a potassic-
calc-alkaline trend; F) FeOt+MgO vs. Nb+Zr+Y plot showing the 
derivation of Neoarchean granitoids through the melting of crustal 
lithologies and enriched mantle  
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shallow marine Archean sedimentation of the Singhbhum 
Craton has been attributed to the increase in the conti-
nental free board and subaerial emersion with large scale 
granitoid emplacement at 3.3 Ga.  

   €  Major episodes of crustal accretion at 3340…3400 Ma, 
3350…3270 Ma, 3230…3170 Ma have been identi“ ed, and 
the tectonic evolution of WDC has been attributed to 
horizontal tectonics.  

   €  Three major Paleoarchean felsic magmatic events at 
3.43…3.41 Ga, 3.36…3.34 Ga and 3.29…3.25 Ga in WDC 
have also been identi“ ed and attributed to repeated crus-
tal extraction events through rapid recycling of ma“ c 
crust.  

   €  The WDC and the Karwar block suggested to have expe-
rienced major Mesoarchean continental growth between 
3.2…2.9 Ga followed by magmatism/migmatization and 
plutonic emplacement from 2.8…2.2 Ga.  

   €  The emplacement of EDC granitoids is ascribed to crus-
tal reworking associated with eastward subduction and 
collision of the two continental blocks.  

   €  Initiation of the biogeochemical processes and their in” u-
ence on gold and PGE mineralization along with the Fe…
Mn formations has been documented from the greenstone 
belts of the Dharwar Craton.  The Neoarchean shallow 
shelf oxygenation and Archean ocean water composition 
has also been documented based on the geochemical and 
isotopic studies of Mn formations and stromatolitic car-
bonates.  

   €  Uncertainty in the stratigraphic relationship between 
Sukma and Bengpal Groups of Bastar Craton has been 
addressed through inferring the source of Sukma Group 
metasediments from WDC and Singhbhum Cratons 
while the Bengpal Group sediments suggested to have 
been derived from in-situ Neoarchean magmatic sources.  

   €  The Bastar Craton has been tectonically classi“ ed into 
western, eastern and central Bastar Orogens and inferred 
on the existence of the Paleoarchean cratonic nuclei with 
the history of Ur, Columbia and Rodinia Superconti-
nents.    
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