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ABSTRACT

Regional gravity data have been analyzed to estintta¢ supra crustal thickness in parts of Dharvaaton
(73°30' E to 78° 30' E and latitude 12° N to 17°Nhe depositions of supra crustal four deep sefdalls and
several other lineaments were delineated from tmiafe analysis of Bouguer gravity. The supracrlsta
(Charnokite, Younger granites, Closepet graniteg8abelt, Chitradurga schist belBababudan group , Deccan
Basalt, Bhima sediments, and western part of Cpddda&Sediments) as well as deep crustal (Peningyhaiss,
Upper crustal and deeper crust layer ( up to Mohstjuctural configuration in the Dharwar craton veepbtained
via the inversion of modeling of eleven east-westverses ( T1 to T 11) digitized from the Baerggravity
contour map. The sub-surface configuration of eatthese supra crustal layers were obtained bytidigg the
corresponding crustal structure and presented as @Dtour map reveal structural complexity with phing
synclines, anticlines and refolded along E-W tregdivarps. The peninsular gneissic layer is veryvenein
geometry varying in thickness from 6.9 to 11 knpeupcrustal layer varies between 18.2 to 24.55 kmd deep
crustal layer 34 km to 40 km .
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INTRODUCTION

Earlier geophysical studies in the Dharwar cratoriude gravity [67]; [19]; [21]; [28]; Magsat [30{zravity and
Magnetic [37]; [22]; [3];[ 29], [63], [46 ]and [26deep seismic soundings (DSS) [Kaila et al., 197&ddy et al.,
2000], [23], [31], [18]; [40]; [12]; [53] ; Aeromatgtic [41] and tomographic [54];[ 12], Magneto-lteic [13] ,[
14]. Geologically the Dharwar Craton well documehnfe33]; [39]; [5]. The tectonic framework of Southdian
shield region (SISR) has been studied by varioudogécal and geophysical methods and reviewed bjoua
workers [32]; [8]; [9]; [47]; [56] ,[57]. Petrophical and crustal configuration [44], [45], and hdlmw [10]
investigations. They gave an indication of variatio the crustal thickness and suggested the dperaf vertical
tectonics in the region. However, most studies aohfave consisted of large area (small-scale) tigat®ns
directed towards regional appraisal.

However, many of the earlier Geophysical studi€q ere focus on eliciting the brought deep seatsgional
signatures and where as spots on the Dharwar crétothere are very few reports of the detailedustal
configuration of the region lack of any consensustlee configuration of craton and emphasizes ofrtbed for
investigation towards understanding the near sarfapra crustal also give valuable information lua geological
evaluation on the region and understanding theomézt and deep configuration structure in the Diaar@raton
keeping in this in mind an attempt has been nadidevailable data sets with our data set for itigasion toward
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the understanding tectonic structural configuratiothe study area of 400,000 Sq Km lying betwedenlongitude

73°30' E’' to 78° 30' E and latitude 12° N to 17°6] js bounded by Arabian sea to the west of thedteid
proterozoic mobile belt (MPMB) to the east and kotihe study area up to 17°N latitude is composaihiy of the

Dharwar Craton and a part of the Bastar Cratonraggh by the Godavary Gondwana graben. Toward abeaf

the Dharwar and Bastar Cratons is the Eastern mgbatle belt, the junction between them being thersishear
zone. South of the Dharwar Craton is the Southean@ite Terrain (SGT). Fig. 1 gives the generaigeology

and tectonic map of the study region redrawn fr667,[[15],[16]; [68] (Fig 1).

Geology of the Dharwar Craton:

The Dharwar Craton is split into eastern and westeatons with major differences in lithology angea of rock
units. The western boundary of the Eastern Dhafvaton (EDC) is poorly defined and is constrainee 200km
wide lithologic transitional zone from the PenireulGneisses of the Western Dharwar Craton to tluseplet
Granite. The Closepet Granite is a good approxonatif the western boundary and is used as sudhisrpaper
[50].
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Figure.l: Geology map of the Study Area (After Senthil Kumar et al., 2007)

The Western Dharwar Craton (WDC) is located in lsavaist India and is bound to the east by the Eaflberwar
Craton (EDC), to the west by the Arabian Sea, artti¢ south by a transition into the so-called ‘tBetn Granulite
Terraine”. The remaining boundary to the north isidd under younger sediments and the Cretaceousabe
Traps. The division between the Western and Eaddarwar Cratons is based on the nature and abuadain
greenstones, as well as the age of surroundingrizageand degree of regional metamorphism [52]. Whestern
Dharwar Craton (WDC) contains two types of suptastal groups of the WDC, the oldest recognized Baggoup
occurs as widely dispersed enclaves within the ggesi where as the younger supra crustal (3 to 2.6I¢i.e.
essentially late Achaean) of the Dharwar supergroamely the Bababudhan, Shimoga and Chitradurgapgr
occur as large belts comparable to Proterozoimbamnd geosynclines. The southern part of the \WeS&tharwar
Craton (WDC) contains a number of metamophishecamlafic bodies, many of which form large intrusive
complexes.
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Eastern Dharwar CratghEDC) is bounded to the north by the Deccan Traysthe Bastar Craton, to the east by
the Eastern Ghats Mobile Belt, and to the soutthkySouthern Granulite Terraine [4]. The Cratondsmposed of
the Dharwar Batholith (dominantly granitic), gretme belts, intrusive volcanic, and middle Proteio2zo more
recent sedimentary basins [50]. The supra crusttd bf the Eastern black of the Dharwar Cratorsanaller in size
than those of the western blocks which are surredrxy gneisses and granites. The prominent gresnftelts of
the Eastern Block include Kolar, Sandur and HUitiese belts contain supracrustal rocks essentiadige up of
volcanic rocks with subordinate amounts of sedimgntocks composed of quartzites, polymict, congicate,
carbonates, BCF/BIF and Mg-rich peletic rocks ahdlfies.

Gravity Data Base

New gravity data was collected 601 observation fgoitlong > 600 Km from Panaji to Jedcherla transatt at
Gadag gravity observations and 548 observation wbserved at Makthal a total of 2180 received plz®n
points were acquired by CEG, OU with a statioreiv&l of 1 Km with a Lacoste-Romberg (Model-G-940)
gravimeter with an accuracy of 0.1 mGal (Ramdasal.e2006). After all corrections applied to dated it was
concentrated in filing the gap and merging 218@v nbservations with 10,000 existing Udipi-Kavaksect data
from NGRI [62] , [63] and GSI [27], [1] ,Centraf &xploration Geophysics [43],[ 45] shown in Figuk . In fact,

a further increase in the density and accuracyeéovations might provide more information abowt $kructure of
the Craton

Analysis of Gravity

The Part of the Bouguer gravity map of India Shig@d],[63]; [27], [1]; [43], [45]; [32], on 1:100@0 scale is
presented in Fig 2, between longitude 73°30' BBfb30' E and latitude 12°N to 17°N. Interpretatairthe Bouguer
gravity data of South India correlating all the lgggically provinces has been carried out by manykers, in
particular [67],

New gravity investigations were carried out betwden73° 30" E - 78° 30'E Longitudes and 12° N-1TZ&titudes
in the Dharawar craton from qualitative analysis{iBuer gravity] several faults/lineaments are aeteed [2]. The
gravity over the Dharwar Craton has range of -20ain®-130 mGal near Hassan it is characterizeddmgpicuous
highs and lows alternating and trending NE-SE divac The gravity high (positive) in most cases emariably
with greenstone belts, while gravity lows (negatigptional occur over granite outcrops and yourgganites. The
Dharwar, Shimgoa, Bababudan (BN) belts is a widershallower basin; it is representing in Bouguerraaly.

Further, north of the study area Deccan Volcan@/ice (DVP) [2]also brought out the structural figaration of
the region. Broadly all lineaments appear to folltwe preferred direction NW-SE, NS and NE-SW, thaan
structural features over the NW-SE Western Gha3 éRd Kurdwar low (L7) was identified.

The Quantitative inverstion modeling of the Bougggavity data in the Dharwar Craton area was tceustdnd the
supra crustal (Residual gravity) structural coufigion of the area from the inversion of 11-WeastE profiles
parallel to 12° to 17°E Traverse T1,T2,T3,T4,T5TAT8,T9,T10 and T11) at an interval of every ddfyree and
separated from each other by a North-South direato55 km running from South to North digitizedrn the
Bouguer Gravity map Fig (2).
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Figure.2: Bouguer map of the Study Area (After Sathish, Bhagya et al ,2015)

A 4-layer earth models was assumed for crustaligordtion down to the Moho- a top layer of peniasujneiss
that forms the basement to the supra-crustal (y@ugeanites-2 .6.gm/ cc; schists 2.9 gm/cc ), thpeeu crustal
layer, deeper crustal layer bounded at its lower nthe Moho. While the supra crustal within tlesthpeninsular
gneisses are broadly identified from the known gggl It is possible to assign representative digrssio them from
the petro- physical data available from differeotirges [45], [65], [58], [21], average densitiesrepresentative
rock sample of major geological units exposed altmgtraverse are summarized in table-1. The qooreting

densities of deep seated formations are assumételsarlier studies [45], are 2.67gm/cc,2.72gm/B8&@m/cc and
3.3gm/cc respectively. and used as a base to eamstr the present gravity modeling through GMS¥281()

Software[17]. For each significant local misfinfamaly), a geometric body with appropriate shapspasition and
property contrast was approximated (Fig.2 and TdBleThe best fit between observed and computednalyo
profiles for the gravity data was obtained by iat#ively modifying the configuration of the assuntsatlies. The
least square error between the observed and cothprgéles was 1.5% for gravity.
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It is to be noted that to justify interpretation thie entire crustal configuration a measure of ggichl contrast
obtained from independent estimates for crustaktiess in the region [45] and petro physics. Furtie GM-SYS
(2010) software does not require to be subtractedh fthe Bouger gravity anomaly as the entire ctusta
configuration down to the Moho is modeling by meahthe assumed four layered earth.

While various techniques are available for the ssjmn of the long wavelength (regional) and sheatvelength
(residual) components of the observed signal, motyal fitting (Lowerie,1997) is a relatively stréijorward and
commonly used method that allows for a judicious ofibias-free mathematical analysis and groundoggo

As with increasing order of the assumed curve aggves the original set of observations, for optifitathe
appropriate order polynomial has to be selectesio Abmpute the™Sorder polynomials fit to the observed Bouguer
gravity along the transect (Figure.3), tHedsder polynomial was founded to be most represigstaf the expected
regional and residual was utilized to explain fee$uof supra crustal.

Travers-1: This traverse (Figure.3.1) runs from west to edsng Latitude-12° is approximately 380km in length
the crustal section along this profile is for theajom part marked by gentle undulations. The Chataok
characterized by a residual gravity high of abov&rB8Gal and 3.9 mGal at west and east of the tsavi¥ig.3.2).
The estimated width and depth of the Charnokite3akm (0.80 km depth) and 21 km (1.45 km depthpeesvely
assuming 2.85 g/cc density, A large exposure ofngeun granites by a gravity low of above -10.55 m&ad -6.4
mGal at west —east of the line. With a density.dfdcc, these younger granites have a maximurhvatiat 20 km
and 41 km and depths of 0.69 km and 0.64 km odsqeedip gently to the east.

The Closepet granite has a low-density of 2.56tiicis reflected as a small sharp peak of roughl§ mGal in the
Bouguer anomaly, have a maximum width of at 53 &md depths of 1.78 km, the peninsular gneissic)(RaBe a
variable thickness ranging from 0 t0o10 km Fig.3lhe topmost layer comprising younger granites igosed at
surface almost completely, where the higher denséyinsular gneissic layer, is exposed to shalleptid As
compared to the deeper layers, these layers haiveegaolar shape.
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Figure.3.1: Inversion of Bouguer gravity and inferred crustal section along of
Travers-1 (parallel to Latitude 12° E)
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Figure .3.2 (A): % Order Polynomial fit for Regional Gravity along Veas-1 (parallel to
Latitude 12° E)
(B): Inversion of Residual Bouguer gravity and imést supra crustal
along of Travers-1(parallel to Latitude 12° E)

There are two small faults i.e f1 and f2 is traedédhe 51.44 km and 221.77 Km, which is marked bbyhe
underline layers which were infer from qualitatevealysis (Figure.2). Surface expressing of thaa# the contact
between the Younger granite and Peninsular gngiBgiare.3.2). Peninsular thickness is minimum 8kmaximum
10 km, Upper crustal a thickness is minimum 19 kmaximum 22 km and Deeper crustal thickness is minim
31km and maximum 37 km.

Travers-2: This traverse (Figure.4.1) runs from west to edehg Latitude-12°.30" is approximately 414km in
length the crustal section along this profile is foe major part marked by gentle undulations. Tharnokite
characterized by a gravity high of about 10.48 m&al 6.16 mGal at west —east of the line. The estchwidth
and depth of the Charnokite is 54 km (1.28km deptig 51 km (0.81km depth) respectively. The chatedkas
the high density of 2.92 g/cc Figure. (4.2).
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Figure.4.1: Inversion of Bouguer gravity and inferred crustal section along of Travers-2
(parallel to Latitude 12° 30'E)
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Figure .4.2 (A): 8 Order Polynomial fit for Regional Gravity along Veas-2(parallel to Latitude 12°30'E)
(B): Inversion of Residual Bouguer gravity and iméel supra crustal along of Travers-2
(parallel to Latitude 12°30' E)

The peninsular gneissic (P.G) have a variable ttgsk ranging from 0 to10 km Figure.(4.1). The togtmayer
comprising younger granites is exposed at surfamest completely, where the higher density peniasgheissic
layer, is exposed to shallow depth. As compardtigéaleeper layers, these layers have an irregodgures
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There are one dipping faults i.e F1 is locatedhatii?24.4km and two small faults f2 and f3 werentdied at 256.5
km and 401km respectively which is marked by a# tinderline layers which were inferred from quéiia
analysis (Figure.4 2). Surface expressing of fhidt the contact between the Yonger granite andirRalar
gneissic. Peninsular thickness is minimum 8km, maxnh 11km, Upper crustal a thickness is minimum 20km
maximum 23km and Deeper crustal thickness is minil36km and maximum 39km (Figure.4.1).

Travers-3: This traverse (Figure.5.1) running through the ddas Bangalore and near Kolar villages from west to
east along Latitude-13° is approximately 424kmeingth south of traverse T2 the crustal sectiongatbis profile
is for the major part marked by gentle undulatiofise Charnokite characterized by a gravity highalobve 15.9
mGal and 10.13 mGal at west —east of the line.égtienated width and depth of the Charnokite arer6q1.52km
depth) and 68 km width and 1.45km depth respegtivéth density of 2.92 g/cc, A large exposure ofuviger
granites by a gravity low of above -13.09 mGal astveast of the line. With a density of 2.4 gthese younger
granites have a maximum width of at 45 km and depfh0.25 km respective dip gently to the eastg@aschist
(Dharwar schist) having maximum width of 98 km aebth 3.73 km respectively with density of 2.8 gad
sargur belt having high gravity value of 7.24 mGdie eastern green belt having high gravity vaiu2.85 mGal
and maximum width of 89 km and 1.89 km depth retpely. The Closepet has a low-density of 2.56ghis is
reflected as a small sharp peak of roughly -7.8 hiGthe Bouguer anomaly, have a maximum width toZ km
and depths of 1.78 km, the peninsular gneissic)(RaBe a variable thickness ranging from 0 t010 Khe topmost
layer comprising younger granites is exposed afasaralmost completely, where the higher densityinslar
gneissic layer, is exposed to shallow depth. Aspgamed to the deeper layers, these layers haveegular shape.
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Figure.5.1: Inversion of Bouguer gravity and inferred crustal section along of Travers-3
(parallel to Latitude 13° E)
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Figure .5.2 (A): % Order Polynomial fit for Regional Gravity along Veas-3 (parallel to Latitude 13°E)

(B): Inversion of Residual Bouguer gravity and iméel supra crustal along of Travers-3
(parallel to Latitude 13°E)

There are two dipping faults i.e F1 is indicatedha& 71.90km and BN at 304 km respectively whicimarked by
all the underline layers which were infer from duadive analysis (Figure.3c). Surface expressinghaf fault the
contact between the Yonger granite and Penisulaisgic. Peninsular thickness is minimum 8km, maxiniikm,
Upper crustal a thickness is minimum 14km, maxin22km and Deeper crustal thickness is minimum 33kih a
maximum 37km.

Travers-4: This traverse (Figure.6.1) runnings from westadstelong Latitude-13°30' near North of Timkur agjée
is approximately 429km in length the crustal sectitong this profile. The Charnokite characteribgdyravity high
of above 6.74 mGal at west —east of the line. Ttienated width and depth of the Charnokite are 52 &nd 0.89
km depth respectively with density of 2.92 g/cclafge exposure of Younger granites by a gravity tvabove -
4.4 mGal and -8.95 mGal at west coast of the l[iWgh a density of 2.4 g/cc, these younger granitage a
maximum width of at 81 km and 55 km and depths 880km and 0.64 km respective dip gently to the.eas
Dharwar schist having maximum width of 43km andtdeb31 km respectively with density of 2.9 g/cddraving
high gravity value of 13.81 mGal. The Bababudavirfghigh gravity value at 9.59 mgal with densit9 g/cc and
maximum width of 56km and 1.03 km depth respecfiv€he eastern green having high gravity value.s8 2ngal
and maximum width of 30 km and 0.52 km depth retpely. The Closepet has a low-density of 2.56gkus s
reflected as a small sharp peak of roughly -2.2(hitthe Bouguer anomaly, have a maximum widtlata35 km
and depths of 0.04 km, The Intrusive having hjghvity value at 2.8 mgal and maximum width of 48 &nd 0.57
km depth respectively. The peninsular gneissic \Fh@&ve a variable thickness ranging from 0 to10 Hihe
topmost layer comprising younger granites is expoae surface almost completely, where the highersite
peninsular gneissic layer, is exposed to shallopttde

There are three dipping faults i.e F1 is indicaethe 51.92km, BN (F2) at 232.65 km and CG #3321 km and
one small fault CT (F4) at 276.68 km respectiwehich is marked by all the underline layers whicargvinfer
from qualitative analysis (Figure. 2). Surface egsing of this fault the contact between the Yorgganite and
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Penisular gneissic. Peninsular thickness is miningkm, maximum 11km, Upper crustal a thickness isimiim
17km, maximum 23km and Deeper crustal thicknessimgmum 36km, maximum 38km.
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Figure.6.1: Inversion of Bouguer gravity and inferred crustal section along of Travers-4
(parallel to Latitude 13°30’ E)
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Figure .6.2 (A): 8 Order Polynomial fit for Regional Gravity along Veas-4 (parallel to Latitude 130’E)

(B): Inversion of Residual Bouguer gravity and iméel supra crustal along of Travers-4
(parallel to Latitude 1330'E)

Travers-5: This traverse (Figure.7.1) running through thektdhand north of the Simoga and Hindupur villages
from west to east along Latitude-14° is approxityad@4km in length. The Bababudan group havindlgoavity
value at 8.6 mgal with density 2.9 g/cc and maximwitth of 59km and 2.27 km depth respectively, satgelt
having high gravity value at 4.25 mgal with denst$ g/cc and maximum width of 48 km and 2.07 krptde
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respectively, Closepet having low gravity valueB&t6 mgal with density 2.4 g/cc and maximum widthl@d km
and 16 km and 0.18 km and 0.15 depth respecti@tgrwar schist having high gravity value at 1.9lamgith
density 2.8 g/cc and maximum width of 27 km andb kB depth respectively,Younger grnite having Igravity
value at -6.59 mgal with density 2.4 g/cc and maximwidth of 21km and 0.19 km depth respectivelyit@durga
schist belt having high gravity with density 2.88g@and maximum width of 93 km and 0.41 km dep#peetively

and The Intrusive having high gravity value at Zo§al and maximum width of 66 km and 0.57 km depth
respectively
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Figure.7.1: Inversion of Bouguer gravity and inferred crustal section along of Travers-5
(parallel to Latitude 14° E)

There are three dipping faults i.e BN, F1 and C@Gdcated at the 141km, 209 km and 342 km andloca fault
are identified i.e CT evidented at 302 km. Peniaistiickness is minimum 7 km, maximum 13 km, Upgreistal a

thickness is minimum 20 km, maximum 25 km and Deepastal thickness is minimum 36 km and maximum 40
km.
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Figure .7.2 (A): ® Order Polynomial fit for Regional Gravity along Veas-5 (parallel to Latitude 14°E)

(B): Inversion of Residual Bouguer gravity and iméer supra crustal along of Travers-5
(parallel to Latitude 14°E)

Travers-6: This traverse (Figure.8.1) running north of Devenegand Darmavarum villages from west to east along
Latitude-14°30' is approximately 460 km in lengithe Dharwar Craton having high gravity value at35m6Gal
with density 2.85 g/cc and maximum width of 188 &md 1.75 km depth respectively, Younger granitéritalow
gravity value at -5.81 mGal with density 2.4 g/e@anaximum width of 27 km and 3.13 km depth retpely,
CSB having high gravity value at 13.22 mGal witmsigy 2.9 g/cc and maximum width of 74 km and 3kb3
depth respectively, Closepet granites having loavigy value at -6.0 mGal with density 2.4 g/cc andximum
width of 49km and 0.25 km depth respectively andusive having high gravity value at 11.75 mGalhndtensity

2.9 g/cc and maximum width of 54 km and 1.97 kmtklepspectively.
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Figure.8.1: Inversion of Bouguer gravity and inferred crustal section along of Travers-6
(parallel to Latitude 14°30' E)
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Figure .8.2 (A): % Order Polynomial fit for Regional Gravity along Veas-6 (parallel to Latitude 130'E)

(B): Inversion of Residual Bouguer gravity and iméel supra crustal along of Travers-6
(parallel to Latitude 1480'E)

There are two dipping faults i.e BN and CG andearsmall fault, CT and f5 is indicated at the 254 &na 403km
and shallow depth faults located at 66.44 km, & I83n which is marked by all the underline layetsich were
infer from qualitative analysis (Figure. 2). Sudaexpressing of these faults the contact betweeiy timger granite
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and Penisular gneissic. Peninsular thickness ignmim 6km, maximum 10km, Upper crustal a thickness i
minimum 16km, maximum 21km and Deeper crustal thésls is minimum 33km, maximum 34km.

Travers-7: This traverse (Figure.9.1) runs from west to edaihg Latitude-15° is approximately 513km in length
the crustal section along this profile is for thajon part marked by gentle undulations. The Dhar@mton having
high gravity value at 7.86 mgal and 6.57 mGal wiémsity 2.9 g/cc and maximum width of 67km and&kg0, 2.22
km and 2.74 km depth respectively, Younger grahdeing low gravity value at-7.58 mGal,-1.72 mG4al,44
mGal and -12.44 mgal with density 2.4 g/cc andimar width of 64 km,24 km, 67km and 30 km and k&%,
0.60km, 1.14 km and 0.49 km depth respectivelyB ®@&ving high gravity value at 7.14 mgal with déns.85
g/cc and maximum width of 43 km and 3.42 km deptépectively, Eastern belt having high gravity vatel2
mgal with density 2.85 g/cc and maximum width of @6 and 4.31 km depth respectively and Cuddapaimbav
high gravity value at 10.43 mgal with density 2/8cgand maximum width of 59km and 2.27 km deptipeetvely.

There are three dipping faults i.e F3, BN and C@ ane small fault CT is indicated at the 67 km, k&1 and
421km and 323 km shallow depth faults which is redrlby all the underline layers which were infernfro
qualitative analysis (Figure. 3g). Surface expressf this fault the contact between the Yongemieaand
Penisular gneissic. Peninsular thickness is mininf@km, maximum 13km, Upper crustal a thickness isimim
20km, maximum 24km and Deeper crustal thicknegsimgmum 36km and maximum 39km.
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Figure.9.1: Inversion of Bouguer gravity and inferred crustal section along of Travers-7
(parallel to Latitude 15° E)
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Figure .9.2 (A): % Order Polynomial fit for Regional Gravity along Veas-7 (parallel to Latitude 15°E)

(B): Inversion of Residual Bouguer gravity and imégl supra crustal along of Travers-7
(parallel to Latitude 15°E)

Travers-8: This traverse (Figure.10.1) running near Panfitabli, gadag and Londa villages from west to east
along Latitude-15°30' is approximately 528km ind#mis north to the travers-7. thickness is 2.89%lmsepet width
varying 466 to 496km and thickness is 5.81k m amdtlapah width varying 496km to 529 and thickness&km.
The dharwar having high gravity value at 10.55 nwi#th density 2.9 g/cc and maximum width of 87 kmd&.63
km depth respectively, Younger granite having Ignavity value at -14.16 mgal and -3.25 mGal witmsity 2.4
g/cc and maximum width of 57 km and 85 km , 3.32&md 4.45 km depth respectively, CSB having higivigy
value at 8.09 mgal with density 2.85 g/cc and maximwidth of 51 km and 4.94 km depth respectivel\ps€pet
having low gravity value at -2.93 mgal with densityl5 g/cc and maximum width of 55 km and 1.46 keptd
respectively, Intrusive having low gravity value-&t71 mgal with density 2.6 g/cc and maximum widff81 km
and 5.79 km depth respectively,and Cuddapah hahviigig gravity value at 4.24 mgal with density 2.8gand
maximum width of 31 km and 3.6 km depth respeciivel
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Figure.10.1: Inversion of Bouguer gravity and inferred crustal section along of Travers-8
(parallelto Latitude 15°30' E)

There are two dipping faults i.e BNand CG and amelkfault CT is indicated at the 89 km, and 337 land 199

km. Peninsular thickness is minimum 6km, maximurm9lkpper crustal a thickness is minimum 17km, maxim
20km and Deeper crustal thickness is minimum 34kaximum 36km.
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Figure .10.2 (A): B Order Polynomial fit for Regional Gravity along Veas-8 (parallel to Latitude 150'E)

(B): Inversion of Residual Bouguer gravity and iméel supra crustal along of Travers-8
(parallel to Latitude 130'E)

Travers9: This traverse (Figure.11.1) running near to Belgfntom west to east along Latitude-16° is
approximately 554km in length. Deccan Basalt haviigh gravity value at 8.08 mgal with density 2@%6c and
maximum width of 286 km and 1.26 km depth respetivBhima belt having high gravity value at 15:9gal
with density 2.85 g/cc and maximum width of 106 &nd 3.5 km depth respectively, Closepet having doavity
value at -11.56 mgal with density 2.45 g/cc and imaxn width of 41km and 0.26 km depth respectivehyg a
Intrusive having low gravity value at 2.36 mgathwidensity 2.6 g/cc and maximum width of 120 km @@l km
depth respectively.

70
Pelagia Research Library



Bhagya K. and Ramadass G. Adv. Appl. Sci. Res., 2016, 7(5): 54-89

- Bquguer Gravity

. Obser ved
) Calculated

i i

Figure.11.1: Inversion of Bouguer gravity and inferred crustal section along of Travers-9
(parallel to Latitude 16°E)
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Figure .11.2 (A): ® Order Polynomial fit for Regional Gravity along Veas-9 (parallel to Latitude 16°E)

(B): Inversion of Residual Bouguer gravity and iméel supra crustal along of Travers-9
(parallel to Latitude 16°E)

There are one dipping faults i.e BN and one loealt$ f9 is indicated at the 286km and local fuat 432km,
which is marked by all the underline layers whiclkrev infer from qualitative analysis (Figure. 2 urface
expressing of these fault the contact between tbeg¥r granite and Penisular gneissic. Peninsulekrbss is
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minimum 8km, maximum 12km, Upper crustal a thiclnissminimum 17km, maximum 20km and Deeper crustal
thickness is minimum 34km, maximum 36km.

Travers-10: This traverse (Figure.12.1) running near Talikottiom west to east along Latitude-16°30' is
approximately 570km in length. Deccan Basalt hgwiigh gravity value at 9.54 mgal with density Zc@gand
maximum width of 250 km and 2.06 km depth respetyivYounger granite having low gravity value a0-27
mgal with density 2.6 g/cc and maximum width ofl@8 and 1.24 km depth respectively, Bhima belt hawiigh
gravity value at 7.21 mgal with density 2.85 g/ea anaximum width of 98 km and 1.5 km depth respetyi
losepet having high gravity value at -4.73 mgahvdensity 2.45 g/cc and maximum width of 100 km ar@¥ km
depth respectively and Eastern green having higkityrvalue at 5.70 mgal with density 2.85 g/cc amalximum
width of 55 km and 1.28 km depth respectively.

Bouguer Gravity «  Observed
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mGals.
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Figure.12.1: Inversion of Bouguer gravity and inferred crustal section along of Travers-10
(parallelto Latitude 16°30' E)
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Figure .12.2 (A): % Order Polynomial fit for Regional Gravity along Veas-10 (parallel to Latitude 180' E)

(B): Inversion of Residual Bouguer gravity and iméer supra crustal along of Travers-10
(parallel to Latitude 1&0'E)

There are one dipping faults i.e F3 and four Idealts f12 is indicated at the 250 km and localltfat 535km.
Peninsular thickness is minimum 7km, maximum 10kipper crustal a thickness is minimum 18km, maximum
22km and Deeper crustal thickness is minimum 35kaximum 37km.

Travers-11: This traverse (Figure.13.1) runnig through thenRgiri from west to east along Latitude-17° is
approximately 583km in length. The Deccan Basadtgry high gravity value at 17.81 mgal and 5.10ain@ith
density 2.9 g/cc and maximum width of 195 and 98 land 1.46 km and 1.11 depth respectively,. Bhirak
having high gravity value at 10.57 mgal with depngit85 g/cc and maximum width of 204 km and 2.29 depth
respectively and Closepet having low gravity vadtie7.12 mgal with density 2.45 g/cc and maximurdtiviof 76
km and 0.16 km depth respectively.

There are one dipping faults i.e F3 and two loealts f12,f9 is indicated at the 195km and localltaat 399km
and 573km. Peninsular thickness is minimum 6km,imear 12km, Upper crustal a thickness is minimumrgLk
maximum 24km and Deeper crustal thickness is minmi88km, maximum 37km.
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Figure.13.1: Inversion of Bouguer gravity and inferred crustal section along of Travers-11
(parallel to Latitude 17° E)
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Figure .13.2 (A): B Order Polynomial fit for Regional Gravity along Veas-11 (parallel to Latitude 17° E)

(B): Inversion of Residual Bouguer gravity and iméet supra crustal along of Travers-11
(parallel to Latitude 17° E)

Sub-Surface Topography of the Supra Crustal layers:

The depths of each of the layers: Sargur group ieftsupracrustal), Older and younger Gneissicptexy Larger
schist belt , Younger Granites, Granulites, Yournigausive Dyke Swaps, Deccan Traps, Chitradurdaist®elt
(CSB) and Bhima basin, along the Travers in tharidar craton are digitized and presented as 3Docoiiages.
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Ancient Supra crustal (Sargur Type):

The maximum thickness of the younger granite i observer at Traver-5 (14°E), The oldest rodediso far
in Karnataka are a group of grey gneisses givingga ranging from 3000-3400 m.y. The Sargur grdupcks

occur as independent enclaves, thin silvers artdrtiecslices within the Peninsular gneisses coxfimainly to the
southern fringes of the lower-grade terrain of EH@rwar Craton and occur within the transition zbeéveen the
northern lower-and southern higher- grade terrain.

Figureld.a: Bouguer gravity contour map of Sargur belt
The sargur belts characterized by a well detectsitipn gravity anomaly was maximum depth of 3.&ah
observed. The geophysical investigation methodiolfigure.. a depth of about is 2.05km has beeaniobd for the

Sargur belt. From 3D figure that belt (SG) extendptb 1.5 km is probably the result of folding asidhllow depth
of north plunging system structure.

Sargur belt

Km

Figure.14 (b): 3D contour map of Sargur belt
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2) Older and Y ounger Gneisses Complex (OGC)

These extensive groups of gray gneisses are dés@yaa the “Older Gneissic Complex” acting as thgement for
an extensive belt of schists. The Gneisses recuddsle rock age ranging from 3400 m.y. to 3000 m.y.
(Radhakrishna B. P. and Naqui, 1986) A younger grafugneissic rocks are found in the eastern prrtbe state.
The rocks belonging to this group are aged fron025800 m.y. mostly of granodioritic and graniticdomposition

Gravity values over this unit are generally lowging fromn 0.6 to 2.0 km and they gradually irsiag towards
the west coast up. In the interior of the continmiltl gravity lows are observed to the west Bengelv lows are
seen are atrtribute to small granitic intrustiacencealed under a thin gnesissic cover.

‘lg -

Figure.15 (a): Bouguer gravity contour map of Younger Granite
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Figure.15.(b): 3D contour map of Younger Granite

The bouguer gravity varies from south to north watimagnitude of more than 2 mGal (shown in figued)jch
show the colour shaded image (figure.6b) it is entdhat there are present only in the northerhggroses appear
able to concentrate as circular features.

The maximum thickness of the younger granite i&@.Bbserver at Traver-8 (15°.30'E), appear to beentrated
as a circular features with a maximum depth ofldrband is very uneven in general. The depths dftafhwolumn
estimated is km.

3) Larger Schist Belts (Dharwar Type):

These are the prominent schistose rocks of Karaatakned “Dharwar schist belt” which has been giaesuper
group status. They are of late Archaean and beloribe age group of 2900-2600 m.y. the two mairistins in
this super group are recognized. The older is madipeous in character and named as “Chitradurgajr
Overlying this is a more extensive group of sclistdargely sedimentary in nature, composed of loonerates,
quartzite, limestone, graywacke and associated aréfegrous and ferruginous cherts. The “Rani Bergroup” is
the youngest series of sediments, mostly greywackemposition and intercalated with cherty iromnfi@tion. The
maximum thickness of the Dharwar craton is 2.7kmseober at Traver-7 (15°E).

The sub surface topography of dharwar Schist (emeddharwar) is very marked figure.7b. The depttyivg -2 to
3.2 km as compared to P.G where there are maxingpthdccured at North and central part of the Dha@raton
and estimation of densities and areal extent ofdifferent rock type within the Dharwar schist aadjoining
gneisses shows as a high gravity positive anonhayarying nature of depth of the schist belt bably the result
of folding and shallow formal structure. From figufa characterized by three gravity closers charizetd by
amplitude of 1.8 mGal at western part of the apxeatds elongated contours indicated the varyingreadf the
Dharwar schist. This is further sustained by thepdsition of gravity maximum in the western parttioé belt.
However lows are appearing over peninsula and thstal is estimated at slightly shallower depth3(34n)s s
merging come highs with a rise in anomaly level\ebthe regional field. The gravity gradient is gtes the
eastern.
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Figurel6 (a): Bouguer gravity contour map of Dharwar Craton
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Figurel6 (b): 3D contour map of Dharwar Craton

4) Closepet (Younger Granite):

The closepet batholiths, earlier believed to belibendary between the eastern and western DharveorCis

represented by a fall in Bouguer gravity from -85 mGal. Over the closepet granite a generabass in values
is observed towards west with different gradieftswever, at the eastern contact, a few gravity @esures

indicating the low density granite intrusive haweehb brought out. Th long wave length gravity high tday be

correlated to deep seated structural high with mber of mafi inclusions. Gravity highs encounteiedo regions

where greenstone belts are absent can reasonahtjribeted to high density intrusives and/or thirgnof the crust.

On the other hand, gravity lows are normally dugrmitic intrusions and/or thickening of the crust
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Figure.17 (a) : Bouguer gravity contour map of Closepet Granite

The Closepet granite forms a long linear belt afnyger Pottassic granites extending over a lengtieafly 500 km.
However, between the latitudes 13° and 14.5° N finked on its west by gravity high, whose axisselly follows
the trend of the Closepet granite (Fig. 8a). Saiith3° latitude it is flnked on its east by abraddr shaped gravity
low.

Gravity variation over the clospet granite showsd ® 1.2 km shows a small high relative to theraumding
granite bodies.
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Figure.17 (b): 3D contour map of Closepet Granite

The liner belt of Closepet Granite is having a tbngf nearly 500 kms and an average width of 20kg%. They

are the most prominent of the younger granite. ffeied of these Granites extends in a North-Soutiction and
parallel to the structural grains of the host rothkese granites being the youngest, in point ofiagke Arachaean
complex of Karnataka is termed as ‘Youngest Gratatel is also termed as ‘Closepet granite’, after town of

Closepet where the rock types were first recognitdd. The geocronological data suggest that the major

events experienced in the emplacement of Closepatit® at 2400-2600 m.y. and 2000 m.y. Chitraduagd

Banawara groups belongs to the same age. The rhasaateristic rock type of this class is coarsénga

porphyritic granite with large-sized pophyroblastpink and grey potash feldspar.

Over the Closepet granite a general increase ivitgraalues is observed towards Northwest part vdiffierent
gradient. However at the eastern contact granityisive has been brought out shown in figure (8ag bouguer
gravity also indicated a narrow zone and two gyalvighs are observed. The corresponding depthiatcated 1.4
to 1.8 km was estimated and indicating ups and dowhe maximum thickness of the Closepet is 1.70kserver
at Traver-8 (15°.30'E).

5) Charnokite (Granulites):

In the Southern part of the Dharwar Craton are (itas facies rocks represented with extensive logweent of
Charnokite and pyroxene granulite. A vast granolitgmatitic complex, known as the Coorg granulitesnplex
(CGQC), is exposed in the western part of Mysoreictvlis mainly composed of Peninsular gneisses, raiies,
basic and ultra basic intrusive, high grade sduist granulite-facies rocks. Geochronological dathcates an age
of 2500-2700 m.y. These are alternation of therojpeisses.
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Figure.18 (a): Bouguer gravity contour map of Charnokite

The Charnokite indicated from Bouguer gravity mao tgravity highs observe over Northsouth (NS) trevith

magnitude of 1.5 mGal and corresponding depth Bi&&mputed.

The sub-surface topography of the Charnokite iy wempared to the Peninsular Gneisses layer. Thenmian

thickness of the sargur group is 1.5km observérater-3(13°E).

Charnokite
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Figure.18 (b): 3D contour map of Charnokite
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6) Younger Intrusive-Dykes Swamps:

Younger intrusive are the dyke-formation formedhet close of the Archaean era, ranging from dadatalkaline
composition with both NS and SW trending dykes draing rocks of earlier ages. These ultramafic aéite
composition are found in the Eastern parts of Kiakea(Bangalore and Mysore).

Figure.19 (a): Bouguer gravity contour map of Intrusive
It is observed that dykes on intrusive the gravégpon varying from 2.2 to 2.8 mGal in North-soditrection

corresponding depth computed 4 km estimated framrgion gravity modeling.
The maximum thickness of the Intrusive is 4.08kreentser at Traver-9 (16°E).

Intrusive

Figure.19 (b): 3D contour map of Intrusive
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7) Deccan Traps:

The next major event is the burst of volcanic amtiat the end of the cretaceousdawn of tertiaey Breccan Trap
rocks, especially basalts, cover a substantial gfanbrthern Karnataka particularly the districtsBelgaum, Bidar,
Bijapur and Gulbarga. This is represented by hotialosheets of lava piling one upon the other @vtrickness of
nearly 2 Km and extending over an area of 5,000K00@. The burst of volcanic activity was sudden andtinues
with hardly any interval between the flows. Theoaolic episode was short not exceeding more thaitliamyears.

The fossils embedded in these suggest a tertisgy(Rgdhakrishna and Vaidyanatha, 1997). The westamgin

close to the coast was affected by large-scale dytkasion. The dyke assigned an age around 65 connects
them with Deccan volcanic activity.

Figure.20 (a): Bouguer gravity contour map of Basalt

Deccan Basalt

B

Figure.20. (b): 3D contour map of Basalt

The maximum thickness of the Deccan Basalt is 2.bkserver at Traver-8(15°.30'E) and it is approxétya
correlated to calculated value from the radial agerpower sprectrum.

8) Chitradurga Schist Belt (CSB):

Chtradurga Group of rocks, mainly exposed in CHitrga, Sandur and ShimogaNorth Kanara-GOA shigs bel
overly an oligomict or polymict granite clast cooglerate, which are deposited on a basement ofiticrgdanitic
gneisses [60]. The basal beds are overlain by bmstalavas and amphibolites, interbedded with coquestzites
and siliceous phyllites and further by.

polymict conglomerate (Taylor conglomerate). Thekeo of Chitradurga Group are metamorphosed to lower
amphibolites facies in border zones and Green tsiadss in the central parts
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Figure.21.(a): Bouguer gravity contour map of Chitradurga Schist Belt

The maximum thickness of the Chitradurga Schistt Bel5 km observer at Traver-8(15°.30'E) and it is
approximately correlated to calculated value frtwa tadial average power spectrum.
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Figure.21(b): 3D contour map of Chitradurga Schist Belt

9) Cuddapah Sediments:

Cuddapah Basin consisting of Cuddapah and a KurRoolerozoic sedimentary sequences is one of th& mo
prominent Purna basins of Peninsinualar India (K&gaRao eta., 1987 Kale and Phansalkear,1994 Jdtcrescent
shaped sedimentary basin predominately made uprgifaseous sediments of shelf facies intercalatéth
volcanic flows/tuffs. The sediments unconformablerolied the Younger granitic complex. The westbatf of
Cuddapah Basin is devoid of any deformation eviml the eastern part. Gravity picture over theteraspart of

Cuddapah Basin shows a marked high up to - 50 m@ight be due to a basic lopolith beneath the basiari
Narain 1987).
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Figure.22 (a): Bouguer gravity contour map of Cuddapah Sediments

Part of Cuddapah basil] : 18
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Figure.22 (b): 3D contour map of Cuddapah Sediments

Figurel3 a & b: Bouguer gravity and 3D contour mi&e maximum thickness of the Cuddapah basin it @07

observer at Traver-8(15°.30'E) and it is approxetyatorrelated to calculated value from the radiatrage power
sprectrum Depth of crustal column from inverstidistned is  km. this is corrlatiable with reswfsDSS profiles
data is estimated to be 34 Km.

10 Bihma Sediments:

The Bhima group is concided equivalent to the klismd may therefore Upper protorozoic age. The ggne
geology of Bhima basin group overlane a placeshigy@eccan trapes. The Bhima basin is in the Begjapd
Gulberga districts, Karnataka. Only a small Eastextention basin in Telangana districs and the &ion of
Bhima basin made up of conglomerate followed bypfeushale and sand stone. The formation rest (Raamén
Murthy., 1997) unconformaly on the Rachael basem&he bouguer gravity response over this varyrmogf0.2 to
1.9 km figure.14.a. the maximum depth obtain 2rbdbserved at travers-11(17°.'E).
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Bhima Belt

Figure.23 (b): 3D contour map of Bhima Belt

Table-1: Body parameters of identified Supra Crustal formation along the Traversesfrom T1to T11 obtain from modeling of gravity

data
T1 T-2 T-3 T4 T5 T-6 T-7 T-8 T9 T-10 T-11
Rock type Density (1.2°) (12“.30') (;3“) (13".30') (J:4°) (14".30') (J:5°) (1§°.30') (J:6°) (15".30') (J:7°)
(WDC & EDC) (gmicc) Wldth/ W|dth/ W|dthl W|dth/ W|dthl Wldth/ W|dth/ W|dthl W|dth/ W|dth/ \Mdth/
Thickness | Thickness | Thickness [ Thickness | Thickness | Thickness | Thickness | Thickness | Thickness | Thickness | Thickness
Km Km. Km Km Km Km Km Km Km Km Km
i) Sargur Grou 2.8 47/2.08
82/0.33 21/0.17 66/2.21
i) Yonger Granite 24-26 21/068 ... 46/0.2B 56/0.63 38/0.39 29/0.76 66/1.16 80/4.43 | ... 32/125( ...
4/0.20. 27 /155 30/0.47
iiiy Dharwar Schist 28529 e | | 42/23 188/173| 9/22L | e7i06 | | L | L
62/2.74
. N 53/0.84 63/1.31
iv) Charnokite 2.85 21/1.52 481081 67 /1.55 51/090| ... | e | e |
v) Deccan Base 2.85-2.¢ T BT o v v O R Trr v R TTrrr O AR TTTTO NRNTTTorN 284/ 1.2F 24€/2.07 284/1.2¢
vi) ChitradurgeSchistBelt 2.88 95/1.37 71/3.1F 43/3.44 57/4.9¢
vii) Bababuda n grot 2.8 44/ 1.C2
. 54/1.71 53/1.4¢
viii) Closepet granite 24 54 /1.77| 50/0.6B 161052 49/ 0.23 63/5.81 51/0.35 103/1.02 7710.31
ix) Bhima basi 2.8 97/1.48|  201/2.2
sediment
X) Cuddapah biin sedimen 2.8 64/3.84 33/3.71
Xii) Intrusive rock 2.6 35/0.5€ 66/2.2C 55/1.9¢ 11¢/4.0¢
CONCLUSION

Supra crustal

layers of Charnokite, Younger gemitclosepet granite, Sargur belt, Chitradurgassdbelt,
Bababudan group , Deccan Basalt, Bhima beltsteve part of Cuddapah basin & Sediment were ifiethtalong
the traverses ( T1 to T11) included in the modeledstal section with assumed densities of 2.92 gn®® gm/cc,
2.45 gm/cc, 2.8 gm/cc, 2.85 gm/cc, 2.8 gm/cc, e, 2.8 gm/cc, 2.8 gm/cc and 2.6 gm/cc andesponding
thickness are 2.22 km, 2.2 km, 2.04 km, 4.9 k@2 km, 2.07 km, 2.27 km, 3.8 km and 4.08 km eespely. A
peninsular gneiss layer that forms the basemerthéosupra crustal and upper and deep layers ofitidsns
2.65gm/cc,2.72gm/cc,2.82gm/cc and 3.3gm/cc respgti

The subsurface configuration of each of these sopratal layers was obtained by digitizing the esponding
crustal sections and presented as 3D contour im&yes the disposition of the crustal layers p@ltfour deep
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seated faults were interfered The average crtisigkness determined for the moho is 39 km i Western
block, 34 km in below Chitradurga Schist Belt andEastern Dharwar craton 37 km.

Acknowledgments
The authors gratefully acknowledge the financighmmrt extended by the UGC New Delhi for grantingM8-
fellowship and Awarding of UGC Emeritus FellowslapG.Ramadass.

REFERENCES

[1] Appa Rao, M., Chakravarty, R., Ananda Reddy. andrtiby B.V.S., 1995. Geophysical sudies for
identification of structures associated with goldnenalisation in the Hutti-Maski schist belt, Raichdistrict,
Karnatka, India.J. Assoc. Expl.Geophysics, Vol.N6,2, pp.85-94.

[2] Bhagya.K and Ramadass.G., 2016 Sub-surface StalidBonfiguration of the chitradurga Schist Belt as
Inferred from Bouguer Gravity data analysifOSR Journal of Applied Geology and Geophysics RRRBRGG)
Volume 4, Issue 1 Ver. | (Jan. - Feb. 2016), PB21-

[3] Babu.V.R.R.M. 2001. Plate tectonic history of tmelian plate Nellore-Khammam schist  belt. Bengalur
Indian Academy of Geosciences.PP-1-183

[4] Balakrishnan, S. and Rajamani,V., 1987. Geocheyneid petrogenesis of granitodids around Kolarstchi
belt, south India: constraints for the evolutiortiod crust in the Kolar area. Journal of Geology229-240.

[5] Chedwick B., Vasudev.V.N., and Hegde,C.V.2000. Diarwar craton,Southern India internpreted as the
result of Late Archean Obligue Convergeance,PrecamiResearch .Vol.9.PP 91-111.

[6] Devaraju. T. C., R. P. Viljoen, R. H. Sawkar andLT.Sudhakara.Mafic and Ultramafic Magmatism and
Associated Mineralization in the Dharwar CratonutBern India. Journal Geological Society Of Incénl.73,
January 2009, pp.73-100

[7] Drury.S.A, Harris.n.B.W, Holt.R.W, Reeves-Smith.Gahd Wightman.R.T, 1984. Precambrian tectonics and
Crustal evolution in south India, Jour.Geo., Vo|.PP.3-20.

[8] Drury.S.A, Holt.R.W., 1980. The tectonic framewarkthe south India craton : A reconnaissance inmght
imagery, tectonophysics, Vol.65,PP.111-115.

[9] Gokarn, S. G.; Rao, C. K.; and Gupta, G. 1998. Magelluric studies over the Dharwar craton. AnonG
35th Meeting of Int. Geophys. Union. Continentallias of India—Evolution, Processes and Potenth¢siember
18-20, 1998, Goa. Abstr. vol., p.51-52.

[10]Gupta. M. L., Heat flowin the Indian Peninsula—iggeological and geophysical implications. -
Tectonophysics, 1982 — Elsevier., Volume 83, Isdu&s 10 March 1982, Pages 71-90.

[11]Gupta, M.L., Sharma, S.R., Sundar, A., Singh, SLB87. Geothermal studies in the Hyderabad graréticon
and the crustal thermal structure of the southediah shield. Tectonophysics 140, 257-264.

[12]Gupta, S., Rai, S.S., Prakasam, K.S., SrinagestBdnsal.B.K., Chadha, R.K., Preistley, K., Gauky2003.
The nature of the crust in southern India: implmag for Precambrian crustal evolution. GeolphsiRakearch
Letter,30.

[13]Gokarn, S. G., Rao, C. K. and Gautam Gupta, 1998. stidies over the Dharwar craton,"38nnual
convention and meeting on evolution of continemalgins — Process and Potential, pp. 51-52.

[14]Gokarn.S.G., Gupta.G, and C.K.Rao : Geophys 20Gbeléctric Structure of The Dharwar Craton from
magnetotelluric studies; Archean suture identifiddohg the Chitragurga-Gadag schist belt. Geophydtowol.158
(2) , PP.712-728

[15] GSI-2001Geological Survey of India .Teconic Magrafia 1:2 million scale

[16] GSI-2010 Geological survey of India .Geology anchéfal Resources of Idnia.GSI publication

[17]GM-SYS 2010.Geophysical Processing and Analaysidutecof Geo-soft.Inc.

[18]Gaur.V.K and Priestley.K.R (1997). Shear wave Vi#jostructure beneath the Archean gravity around
Hyderabad inferred from receiver function analysisc. India Acad.Sci (Earth and Planet.Sci), 108:¢h

[19]Hari Narayan and Subrahmanyam., 1986; Precambréumtofiics of the South Indian Shield Inferred from
Geophysical Datahe Journal of Geology/ol. 94, No. 2 (Mar., 1986), pp. 187-198

[20]Jayananda, M., Moyen, J.E., Martin, H., Peucat, Advray, B., Mahabaleshwar, B., 2000. Late Archea
(2550-2520 Ma) juvenile magmatism in the Easternamdar Craton, southern India: constraints from
geochronology, Nd-Sr isotopes and whole rock gemistey. Precambrian Research 99, 225-254.

[21]Krishna Brahmam.N., 1993, Gravity relation to calistructure palaeo-sutures and seismicity of sratindia
(South of the 16 th parallel). Memoir geologicatiety of India, No.25.PP-165-201.

87
Pelagia Research Library



Bhagya K. and Ramadass G. Adv. Appl. Sci. Res., 2016, 7(5): 54-89

[22]Kaila.K.L., and Bhatia.S.C.,1981. Gravity studyraothe kavali-Udipi deep seismic sounding profilethe
Indian Peninsular Shield : some inferences aboat dhigin of Auothosites and the Eastern Ghats orpge
Tectonophysics. Jour.Geol.Soc.India.Vol.79 (198B;129-143.

[23]Kaila.K.L., Roy Chowdhury.K., Reddy.P.R., Krisna@/, Harinarain, Subbotin.S.I., Sollogub.V.B.,
Chekunov.A.V., Kharetchko.G.E., Lazarenko.M.A aichénko.T.V., 1979. Crustal structure along the &av
Udipi profile in the Indian Peninsular Shield frataep seismic sounding . Jou.Geol.Soc.India.Vol R€3e7-333.
[24]Kaila, K.L., Krishna, V.G., 1992. Deep seismic sding studies in India and major discoveries. Curren
Science 62,117+154.

[25]Kumar.A., Bhaskar Rao.Y.J., Sivaraman.T.V., Gop#anl996. Sm-Nd ages of Archean metavolcanichef t
Dharawar craton, South India, Precambrian Res80dPP-206-215.

[26]Kumar, A., Hamilton, M.A., and Halls, H.C. 2012. Raleoproterozoic giant radiating dyke swarm in the
Dharwar Craton, southern India. Geochemistry, Ggsigh, Geosystem43: Q02011. doit0.1029/2011GC003926
[27]Keshawamani.M., Raju.V.L., Mohana Rao,T.,1996: @ai@e and structural interpretation of geophykica
maps with particular reference to gravity and gesplal maps with particular reference to gravity :
Geol.Surv.India.Spl.Pub.,40.pp.195-203.

[28]Mishra.D.C and Rao.M.B.S.V.,1993. Thickening of stru under granulite province of south India and
associated tectonics based on gravity magnetiy stGeol.Soc.Ind.Mem., 25.Pp-203-219.

[29]Mishra, D.C., Prajapati, S.K., 2003. A Plausibledmicfor evolution of schist belts and Western gepilutons

of Dharwar Craton, India and Madagascar during2330Ga : insight from gravity modeling constrainedpart
from seismic studies. Gondwana Research .6.PP-501-5

[30]Mishra, D.C. and Venkatrayudu, M., 1985. scalarnaaly map of India and a part of Indian Ocenagnetic
crust and tectonic correlation. Geophysical Re$ehetters. Vol. 12, No. 11, pp. 781-784.

[31]Mishra, D.C., Vijaya Kumar.V and Rajasekhar.F.,@00Analysis of Airborne Magnetic and Gravity
anomalies of peninsular shield, India integratethveismic and Magnetotelluric results and grasitpmalias of
Madagaskar, Sri Lanka and East Antarctica. GondvResa, 10; pp: 6-17

[32]Mishra,D.C., 2011.Gravity and magnetic methodsgieological studies. Principles, Intergated Exploraand
Plate tectonics. BS publications.net (Book).

[33]Nagvi,S.M., and Rogers,J.J.W., 1987. Precambriariogg of India, Oxford Monographys on Geology and
Geophysics, No.6 Oxford Univ. Press, PP-107-116.

[34]Nutman, A.P., McGregor, V.R., Friend, C.R.L., Betth¥.C. & Kinny, P.D. 1996: The Itsaq Gneiss Comypl
of southern West Greenland; the world’s most extensecord of early crustal evolution (3900-3600)Ma
Precambrian Research 78, 1-39.

a.Oruc,, B. and A. Keskinsezer, Detection of causatbodies by normalized full gradient of aeromagneti
anomalies from East Marmara Region,NW TurkkyAppl. Geophys65, 39—-49, 2008.

[35]Pathro,B.P.K.and sharma S.V.S, 2007.Tap thicknedgstre subtrappean structures related to modeuptien

in the Deccan plateau of India results from magtetaric. Earrth aPlanet space.59,p 75-81.

[36]Qureshy, M.N., Aravamadhu, P.S., and Bhatia, S9671Some regional gravity traverses through Indrac.
Symp. UMP. Hyderabad, PP-120-133.

[37]1Qureshy, M.N., KrishnaBrahmam, N., 1969.Gravitydsasstablished in India by NGRI, part I. Bull. NGRI
Vol.7, PP-31-49.

[38]Rajamani, V. (1990). Petrogenesis of metabasiten the schist belts of the Dharwar craton: Impi@ss to
Archaean mafic magmatism, Jour. Geol. Soc. Iri26a565 - 587.

[39]Reddy , A.G.B., Chandrakala, K., and Sridhar, 2800. Crustal velocity structure of the Dharwateréndia.
Jour. Geol. Soc. India, Vol.55, PP-381-386.

[40]Reddy, A.G.B.,Mathew, M.P., Baladau Singh. and Nai®.S., 1988. Aeromagnetic evidence of crustal
structure in the granulite terrance of Tamil Nadarala. Jour. Gol.Soc.India, Vol.32, pp.368-381.

[41]Rai, S. S. K. Priestley, K. Suryaprakasam. D. $@s&, V. K. Gaur. Ami Z. Du, Crustal shear velocity
structure of the south indian shield.Gtophys. Res., i()8(B2088, doi:|0. 102912002JB001776. 2001
[42]Ramadass G Himabindu D and Srinivasulu N, 2003ic8tral Appraisal of the Gadag Schist Belt from\@sa
Investigations. Proc. Indian Acad. Sci., Earth &riit. Sci., Bangalore, Vol.112, No.4. pp. 577-586.
[43]Ramadass G, Ramaprasada Rao IB, Himabindu D amdv&ulu N, 2002. Pseudo-Surface-Velocities
(Densities) and Pseudo-Depth-Densities (Velocit@dshg Selected Profiles in the Dharwar Cratonjan@urrent
Science, Bangalore., Vol. 82, No.2, pp.197-202.

[44]Ramadass G, Ramaprasada Rao | B and Himabindu0B, @0ustal Configuration of the Dharwar Craton,
India, Based on Joint Modeling of Regional Gradhd Magnetic Data. Jour. Asian Earth Sciences, U®A,26,

pp. 437-448.

88
Pelagia Research Library



Bhagya K. and Ramadass G. Adv. Appl. Sci. Res., 2016, 7(5): 54-89

[45]Ramadass G, Ramaprasada Rao | B and HimabinduOZ,20arwar Craton: Crustal Model from Regional
Gravity and Magnetic Signatures. IAGR Memoir No, pp. 227-232

[46]Radhakrishna M. , P.J. Kurian , C.G. Nambiar , BMMurty Nature of the crust below the Southerariite
Terrain (SGT) of Peninsular India across the Bashkar zone based on analysis of gravity data.aRvagan
Research 124 (2003) 21-40

[47]Radhakrishnan, B.P.,and Vaidyanadhan, R.,1997. d@gobf Karnataka : Published by the Geological
Soc.India, Bangalore.

[48]Radhakrishnan, B.P.,and Vaidyanadhan, R.,2010.d@galf India, Vol.1, Second Ed., Geological Sodi#
Bagalore.

[49]Ramakrishnan, M. and Vaidyanadhan, R., 2008. Ggotifgindia Volume-I. Geological Scociety of India,
Bangalore.

[50]Radhakrishnan, B.P., and Nagvi, S.M.,1986. Prec@amlmontinental crust of India and its evolutioou Jof
Geology 94, PP-145-166.

[51]Rollison H. R., Windley B. F. and Ramakrishnan NI9§1) Contrasting high and intermediate pressufes o
metamorphism in the Archean Sargur schists of watindia. Conrrib. Mineral. Petrol. 76, 420-429.

[52]Rama Rao J.V., Balakrishna B., Murty N.V.S, Ajaylami., Ramakrishna Rao. M. V., Acharya. R. S. and
Sankaram. S. P.,: A Comprehensive View from GeadphySignatures over Chitradurga Schist Belt, Ktaka:
Journal Geological Society of India,Vol.86, OctoRéd5, pp.489-499

[53]Sarkar, D., Kumar, M. R., Saul, J., Kind, R., RafuS., Chadha, R.K. and Shukla,A.K. (2003) A reeeiv
function perspective of the Dharwar Craton (India)stal structure. Geophys.J. Int., v. 154, pp-205.
[54]Srinagesh, D., and S. S. Rai. Teleseismic tomographdence for contrasting upper mantles in Sdottian
Archean terraind?hy.I'. IOan!: Planet. Intel:, 9722-41. 1996

[55]Sathish Kumar,K ,Bgagya,K and Raamadass,G.2016ct8tes Appraisal of the Gravity Map of Dharwar
Craton,India, Through Gradient Techniques,|JSR.VEstie.6 PP 595-601

[56]Santosh, M., Yokoyama, K., Biju-Sekhar, S., Rogersd,W., 2003. Multiple tectonothermal events ie th
granulite blocks of southern India revealed fromM2Pdating: implications on the history of superdoents.
Gondwana Research 6, 29—63.

[57] Santosh, M., Tanaka, K., Yokoyama, K., Collins, AZ05. Late Neoproterozoic—Cambrian feisic magrmet
along transcrustal shear zones in southern IndiaPbJelectron microprobe ages and implications for t
amalgamation of the Gondwana supercontinent. Gondwaesearch 8, 31-42.

[58] Subharao, D.V. and Qureshy, M.N.. 1982. Giravitgraalies over Mahanadi-Son Gondwana basins of Qentra
India and in&red rift cussion. In prep.

[59] Senthil Kumar, P., Rajeev Menon. and Koti Reddy, ZB07. Crustal geotherm in southern Deccan Basalt
Province, India:The Moho is as cold as adjoiningt@ns. Geological Society of America Book “The @rigof
Melting Anomalies: Plates, Plumes, and Planetapc&sses” Editors: Gillian R. Foulger & Donna M.dyrNo.
430, pp. 275-284.

[60] Swami Nath J., Ramakrishnan ,M and Viswanatha, MN6. Dharwarstratigraphic model and Karnataka,
Mem.Geol.Soc.India, No.112, PP.328.

[61]SINGH, S.B. , G. Ashok Babu, B. VEERAIAH and O.RANDEY. Thinning of Granitic-gneissic Crust below
Uplifting Hyderabad Granitic Region of the Eastebharwar Craton (South Indian Shield): Evidence from
AMT/CSAMT Experiment. Journal Geological Society @flia .Vol.74, December 2009, pp.697-702.

[62] Singh, A.P., Mishra, D.C., Laxman, G., 2003 Appafensity Mapping and 3-D Gravity Inversion of Divar
Crustal Province. J.Ind. Geophys.Union,Vol.7. Naopll-9.

[63] Singh, A.P., Mishra,D.C., Gupta,S.B., Rao. and M.R., 2004. Crustal structure and domain tectoafche
Dharwar Craton (India): insight from new gravityt@alournal of Asian Earth Sciences, Vol.23,
[64]Subrahmanyam, C. and Verma, R.K., 1982. Gravitgrpretation of the Dharwar greenstone-gneiss-granit
terrain in the Southern Indian shield and its ggiglal implications. Tectonophysics, 84: 225-245.

[65] Subrahmanyam, C. and Verma, R. K.Geophys, 1981.49, 101 —-107.

[66] Subrahmanyam C and Verma R K 1986 Gravity fielddtre and tectonics of the Eastern Ghats; Tectoysp
126 195-212.

[67]Subramanyam, C., 1978. On the relation of gravitglgsis togeotectonics of the Precambrian terrdin o
southern Indian Shield; J.Geol. Soc. India, Vold®, 251 --263.

[68] Sentil Kumar. P, R Menon, GK Reddy 2007 The roleanliogenic heat production in the thermal evolutié a
Proterozoic granulite-facies orogenic belt: Eastehats, Indian Shield Earth and Planetary Scidetiers 254 (1),
39-54

89
Pelagia Research Library



