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Abstract: The southern part of Kadiri Schist Belt is in juxtaposition with granitoids on either side which 

include TTG, TGM, and MS suites. The schist belt rocks and granitoids exhibit three phases of deformation. The 

granitoids are mainly medium to coarse grained and exhibit hypidiomorphic texture. Geochemical signatures  

suggest that the granitoids are magmatic, metaluminous, calc-alkaline and grouped under mixed origin. The 

field, mineralogical and chemical observations discriminate them as I-type.  Petrogenetic studies indicate  that 

polyphase polymigmatised TTG gneisses show the existence of older simatic crust which later gave rise to 

varied sialic crust in marginal basin environment. The calc-alkaline TGM suite points to magma mingling and 

mixing and fractional crystallization differentiation. The MS suite has evolved due to crustal anatexis and 

mantle derived melts.  
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I. Introduction 
Kadiri schist belt which lies in the eastern tectonic block includes bimodal, mafic-felsic, volcanic 

association like many Archaean Greestone Belts (Barker and Peterman, 1974[1]; Condie, 1981[2]; Ayres et al., 

1985[3]; Peate et al., 1997[4]). Bimodal volcanic rocks have been reported from various schist belts in the 

Eastern Dharwar Craton such as Sandur (Hanuma Prasad et al., 1997[5]). Hutti (Anantha Iyer and Vasudev, 

1980[6]; Giritharan and Rajamani, 1998[7]) and Ramagiri (Meenal Mishra and Rajamani, 1999[8]). The granite-

greenstone terrane in Andhra Pradesh is made up of vast stretches of granites and gneisses that enclose thin 

linear schist belts. Kadiri Schist Belt is one such belt located to the south west of Cuddapah Basin having larger 

area occupied by meta-acid volcanics compared to basic volcanics and hence represents the higher stratigraphic 

level in the greenstone model of Anhaeusser et al., (1969)[9].   

 

II. Geological Setting 
 The study area is confined to the granitoids adjoining the southern part of Kadiri Greenstone Belt 

covering parts of Anantapur and Chittoor districts. It is situated between Kadiri in the North and Kandukuru in 

the South. The width of the belt varies from one kilometer to 4.8 kilometers and it lies between North Latitudes 

13
0
45‘ and 14

0
07‘ and East Longitudes 78

0
02‘ and 78

0
15‘ covered in the Government of India Toposheet 

Numbers 57J/3, 57J/4, 57K/1 and 57K/2 and is geologically mapped on 1:50,000 scale (Fig. 1).   

The central portion of the study area constitutes the schist belt, which runs roughly in the NNW-SSE 

direction and comprises predominantly acid volcanic rocks with minor amounts of basic volcanics. It is in 

juxtaposition with granitoids on either side which include Tonalite- Trondhjemite -Granodiorite Suite(TTG), 

Tonalite-Granodiorite-Monzogranite Suite(TGM) and Monzogranite-Syenogranite  Suite(MS). Acid volcanics 

are represented by rhyolite, quartz porphyry and quartz feldspar porphyry. Metabasalt, meta-andesite and basic 

tuffs constitute the basic volcanics. Impersistent bands of BIF within acid volcanics occur as minor 

intercalations. A conglomerate horizon is traced in the southern part of schist belt near Kandukuru The above 

litho-units are intruded by younger granitoids, dolerite and gabbro dykes, pegmatite and quartz veins.  

The schist belt components occur as enclaves in the adjoining granitoids; among them metabasalt is the 

most predominant enclave (Fig. 2); the presence of these relict and undigested metabasalt enclaves apparently 

suggest that the original width of the schist belt was perhaps much more than what we see now (Chetty, 

1989)[10]. 
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The schist belt litho-units and adjoining granitoids were subjected to three phases of deformation 

namely D1, D2, D3. Leucocratic and melanocratic bands in TT Gneisses, intrafolial band warps (East-West) and 

progressive migmatisation suggest the formation of intricately folded and banded tonalite-trondhjemite gneiss 

(Fig.3). The Tonalite–Granodiorite-Monzogranite group is a syntectonic intrusive emplaced during the second 

deformation. It displays primary magmatic flow structures which are parallel to and continuous with the S2 

fabric in the greenstone belt and TT gneiss. Late D2 ductile shearing resulted in the development of the regional 

shear zones. The MS Suite also exhibits primary magmatic flow related fabric modified partly due to this 

deformation. The last phase of deformation, the regional D3 event is represented by broad warps with axial 

traces trending ENE-WSW to ESE-WNW through E-W direction. Near vertical axial planar fractures are 

developed due to deformation. Some of the D3 related fractures further developed into regional fault zones 

occupied by quartz reefs. They extend upto the Cuddapah basin and offset its margin as observed in the satellite 

imageries. 

 

 

 

 

 

 

 

 

 

 

 

 
III. Petrology 

As per the IUGS – Streckeisen classification (Pitcher, 1997)[11], the plots of the granitoids of the study 

area lie in the fields of tonalite, granodiorite, monzo-granite and syenogranite fields. Plagioclase feldspar and 

quartz are the dominant phases constituting TTG group. The rocks are medium grained and exhibit equigranular 

to inequigranular seriate xenoblastic texture. The gneissosity is defined in two ways namely, (1) plagioclase 

feldspar rich bands alternating with mafic +quartz+ plagioclase bands and (2) plagioclase +quartz+ rich bands 

alternating with relatively mafic rich bands. The modal composition of TT gneiss is presented in Table.1 and the 

QAP plot is given in Fig. 4. 
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The granitoids of TGM group are characterized by the predominance of igneous microstructures and textures, 

and a wide range in the modal content of the different mineral constituents. They are chiefly made up of 

plagioclase feldspar. K-feldspar, quartz, homblende and biotite in different proportions. The accessory phases 

include sphene, opaques, apatite and zircon in the decreasing order of abundance. As per the IUGS – 

Streckeisen Classification (Pitcher, 1997[11]), they fall in the categories of tonalite, granodiorite and 

monzogranite with successive decrease in the plagioclase/potash feldspar ratios (Table.1 & Fig.4). All the 

components of the group are medium to coarse grained, equigranular and exhibit hypidiomorphic texture (Fig. 

5). 

Potash feldspar, plagioclase feldspar and quartz constitute the essential minerals in the all phases of MS 

group. The modal analysis data of representative samples is presented in table1. As per the IUGS-Streckeisen 

classification, majority of the MS group of rocks fall in the monzogranite and syenogranite (combined granite) 

fields (Fig. 4). 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

IV. Geochemistry 
The geochemistry of granitoids adjoining the southern part of kadiri schist belt has been attempted 

using major oxide and trace element determinations. Five samples from tonalite-trondhjemite-granodiorite 

(TTG) suite, fifteen samples from tonalite-granodiorite -monzogranite (TGM) suite and twelve samples from 

monzogranite-syenogranite (MS) suite are chemically analysed and their analysis together with their C.I.P.W. 

norm and Niggli values are given in the tables 2,3 and 4 respectively. proportions. The accessory phases include 

sphene, opaques, apatite and zircon in the decreasing order of abundance. As per the IUGS – Streckeisen 

Classification (Pitcher, 1997[11]), they fall in the categories of tonalite, granodiorite and monzogranite with 

successive decrease in the plagioclase/potash feldspar ratios (Table.1 & Fig.4). All the components of the group 

are medium to coarse grained, equigranular and exhibit hypidiomorphic texture (Fig. 5). 
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The chemical analyses indicate that majority of samples have more than 66% SiO2 and  hence classified as 

‗acidic suite‘(Charmichael et al.,1974[12]. The mean Al2O3 concentration in the granitoids of study area is 

15.02% classifying them as Low -Al gneisses (Monrad,1983)[13]. The K2O in granites has a wider spread, 

indicating K-influx during the formation of granitoids. The development of K-Feldspar megacrysts and marginal 

variation of K2O / Na2O in all the suites (majority of the samples) suggest that K2O and Na2O were enriched 

simultaneously and this is mineralogically reflected in the local replacement of plagioclase by K-feldspar. The 

Al2O3 / (Na2O + K2O) ratios in granitoids are less than 3.4 pointing to their sub-alkaline nature (Bose, 

1989)[14]. In the AFM diagram (Fig 6) (Barkar & Arth,1976)[15], the granitoids of the Kadiri area conform 

with calc-alkaline trend. The Na2O/CaO ratio for granitoids is more than 2, indicating that the plagioclase 

feldspar in granitoids may be oligoclase. The SiO2/MgO ratios broadly show two trends. Some of the samples 

show below 100 and the other above 100. This chemical behaviour suggests crustal contamination of magma 

during its ascent or emplacement (Hyndman, 1972)[16]. All the samples have higher SiO2 and lower FeO, MgO 

and CaO weight percentages approximating to the mantle derived magmas. All the granitoids can be classified 

as metaluminous (A/CNK >1.0 and A/NK<1.0) using Shand‘s index. The metaluminous and calc-alkaline 

behavior further suggest contamination of mantle derived magma with crustal material. 
CHEMICAL ANALYSIS OF MONZOGRANITE-SYENOGRANITE SUITE- C.I.P.W. NORM AND NIGGLI VALUES 

Sample 
No. 

SV1 SV2 SV3 SV4 SV5 SV6 SV7 SV8 SV9 SV10 SV11 SV12 
 Major(

Wt.%) 

SiO2 73.26 73.50 
72.0

4 
73.2

9 
72.0

0 72.50 73.17 73.54 72.55 71.64 71.81 71.51 72.56 

TiO2 0.19 0.22 0.31 0.31 0.29 0.26 0.36 0.43 0.25 0.39 0.36 0.44 0.31 

Al2O3 13.93 13.60 
13.4

4 
13.4

3 
13.4

6 14.93 13.30 13.04 13.26 13.21 13.64 13.14 13.61 

Fe2O3 0.26 0.68 0,50 0.94 0.37 0.22 0.25 0.31 1.27 1.25 1.16 1.31 0.7 

FeO 1.20 0.90 1.80 0.80 0.66 1.40 1.35 1.26 0.75 0.89 0.84 0.97 1.06 

MnO 0.02 0.03 0.07 0.03 0.08 0.03 0.04 0.08 0.06 0.05 0.05 0.05 0.04 

MgO 0.54 0.36 0.45 0.31 0.57 0.43 0.58 0.59 0.49 0.61 0.50 0.54 0.49 

CaO 1.27 1.02 1.74 0.86 0.57 1.48 1.64 1.68 1.57 1.86 1.72 1.76 1.43 

Na2O 2.84 2.27 3.70 0.38 3.51 2.75 3.54 3.48 2.85 2.68 2.62 2.72 2.77 

K2O 5.92 6.52 5.25 6.31 5.30 4.15 5.10 5.13 5.93 5.55 5.67 5.76 5.54 
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P2O5 0.07 0.07 0.09 0.04 0.10 0.13 0.04 0.11 0.09 0.09 0.04 1.11 0.16 

LOI 0.56 0.16 0.50 0.48 0.95 0.59 0.60 0.45 0.65 1.30 0.80 1.25 0.69 

Total     
99.8

9   
99.8

6   99.97 
100.0

8 99.71 99.51 99.21 99.55 99.04 

Trace (ppm) 

Co  20 10 20 20 20 20 10 20 20 20 20 10 17.5 

Ni 40 50 50 40 50 40 50 40 60 60 50 40 47.5 

Cr 55 70 50 50 55 30 55 50 55 75 50 100 57.91 

Cu 10 15 10 20 10 <10 15 10 10 25 15 20 14.16 

Pb 28 25 31 20 25 <10 20 20 28 <10 <10 25 21 

Zn 40 35 30 40 35 35 40 30 30 50 50 40 37.91 

Ba 180 420 330 210 416 330 375 436 160 180 200 175 
284.3

3 

Rb 175 257 277 265 337 100 257 265 210 140 175 190 
220.6

6 

Sr 125 135 111 130 111 120 124 132 110 100 132 124 
121.6

6 

Zr 230 280 288 290 308 200 352 282 220 225 135 140 
245.8

3 

A/CNK 1.04 0.98 0.90 0.94 0.93 0.95 0.92 0.90 0.94 0.95 1.00 0.94 0.94 

C.I.P.W(Norm) 

Quartz 30.00 32.70 25.92 
33.4

0 
26.6

8 36.90 28.55 29.39 29.78 30.29 30.52 29.60 30.31 

Orthoclase 35.10 38.80 31.02 
37.8

0 
31.3

2 24.80 30.08 30.37 35.04 32.86 33.57 33.98 32.89 

Albite 24.10 19.30 31.22 
20.4

0 
29.7

0 23.70 30.04 29.45 24.03 22.76 22.09 23.10 24.99 

Anorthite 6.00 4.80 4.63 4.10 5.29 6.60 5.32 4.81 5.89 7.52 8.32 6.64 5.82 

Diopside     2.90   1.51   2.17 2.38 1.06 0.89 0.16 1.08 1.51 

Hypersthe
ne 3.06 4.59 2.21 1.08 3.05 2.98 2.08 1.77 0.74 1.17 1.30 0.92 2.07 

Magnetite 3.09 1.10 0.71 1.28 0.55 0.34 0.38 0.43 1.86 1.81 1.67 1.88 1.25 

Ilmenite 0.36 0.42 0.57 0.60 0.57 0.50 0.66 0.80 0.46 0.72 0.70 0.85 0.60 

Apatite 0.17 0.17 0.21 0.10 0.23 0.31 0.09 0.23 0.21 0.19 0.09 0.23 0.18 

Niggli Values 

Si  
370.8

5 
395.9

2 
379.3

7 
395.

4 
38.1

1 
387.4

1 
396.8

4 
370.9

0 
395.9

8 
387.4

7 
391.8

8 
385.6

8 
357.9

8 

Al 42.10 42.64 41.65 
41.9

2 
41.8

8 42.38 42.42 42.14 42.53 41.99 43.82 41.72 42.26 

Fm 11.70 12.48 12.25 
11.9

4 
13.3

8 11.71 11.74 11.72 12.57 13.70 12.48 14.11 12.48 

C 9.83 9.88 9.81 9.22 8.84 8.99 9.58 9.88 9.23 10.71 10.11 10.11 9.68 

Alk 36.60 35.85 36.27 
36.2

0 
35.8

8 35.98 36.24 36.50 36.65 33.26 33.57 34.03 35.58 

Mg  0.39 0.32 0.28 0.32 0.30 0.40 0.37 0.41 0.38 0.42 0.34 0.38 0.35 

K  0.50 0.48 2.47 0.56 0.50 0.54 0.48 0.49 0.57 0.57 0.59 0.58 0.69 

  

Based on chemical studies, the kinematic classification was given for granitic rocks by Marmo (1955)[17], 

1971[18]); the synkinematic granite is characterized by alk: c = 3, fm is variable but usually between 15 and 30; 

6<alk>11; K2O: Na2O =<1, whereas in the late kinematic granite, silica, alumina, and alkalies are more than 

those of synkinematic granite. This kinematic classification is applied to the granitoids of the study area. The 

average values for granitoids show alk: c = 3.2; fm = 19.54; alk = 30.53; K2O: Na2O = 1.18; these values 

correspond to syn-kinematic granite. 

 The trace element content of the TTG/TGM granitoids is more or less consistent with the distribution 

pattern of the major elements except in the barium values. The K/Rb ratio is similar in all the samples analysed 

indicating their consanguineous relationship. The MS suite has chemistry distinct from the other two suites of 

granitoids. It is high silica, K/Rb enriched and high potash rich suite.  



Characterization Of Granitoids Adjoining Southern Part Of Kadiri Schist Belt, Eastern Dharwar 

www.iosrjournals.org                                                     6 | Page 

In order to establish the chemical classification of  granitoids of the study area, all the analysed samples are 

plotted on K2O versus Na2O diagram (Fig.7) (Harpun, 1963)[19]. All the granitoids fall in granite, adamellite, 

granodiorite and tonalite fields. When the ionic weight percentage of Ca-Na-K are plotted in trilinear diagram 

(Fig.8)  (Dhana Raju and Krishna Rao 1972)[20] most of the granitoids of the study area plot in the field 

delineated for magmatic rocks. A-B diagram (Fig.9) of Debon and Le Fort (1982)[21] and Debon et al., 

(1986)[22] is used in distinguishing peraluminous and metaluminous character of granitic rocks. The granitoids 

of Kadiri area, when plotted on this diagram, show metaluminous character. The metaluminous granites are 

often calc-alkaline.The classical calc-alkaline trend is clearly brought out on the AFM diagram (Fig.6) (Barkar 

& Arth,1976[15]). Thus, the granitoids of the study area are magmatic, metaluminous and calc-alkaline, and are 

grouped under mixed (crust and mantle) origin (Queree, 1985[23]; Jahn et. al., 1988[24]; Stern and Hanson, 

1991[25]; Jayananda et. al., 1995[26]). 

The metaluminous granites can originate by melting of metabsalt or basic lithologies (Condie, 1981[2]; 

Ellis and Thomson[27], 1986; Martin, 1987[28]; Tait and Harley, 1988[29]; Silver and Chappell, 1988[30]; 

Chappell and Stephens, 1988[31]; Sarvothaman and Leelanandam, 1992[32]; Galer, 1994[33]; Hanumanthu and 

Babaiah, 1996[34]; Hanumanthu and Padmasree, 2003[35]). Most of the petrologists agree that the granites 

originate at the crust – mantle interface and involve crust and mantle – derived components (Brown, 1977[36]; 

Leake et al., 1980[37]; Deppaolo, 1981[38]; Didier et al., 1982[39]; Pitcher, 1983[40]). The high TiO2, MgO 

and Sr values in the granitoids may be inherited from an enriched mantle or lower crust with mafic constituents 

(Chappell and Stephens, 1988[29]). 

1.1. I AND S TYPES: Classification of granites according to their magmatic origin results in the formation 

of two contrasting groups, S-types and I-types. S-types result from the partial melting of metasedimentary 

source rocks, a process called anatexis or ultrametamorphism. I-types are derived from source rocks of igneous 

form composition that have not gone through the surface weathering process, or crystal fractionation of 

magmas. In the Na2O Vs K2O diagram (Fig.10) Smit, 1982[41], majority of the granitoids of the study area plot 
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in the field of I-type, but some samples of TGM and MS suites are plotting  near the margin  of the S-type field; 

this may be due to the crustal contamination. The evolution of MS suite is due to melts derived from crustal 

anatexis and also partly from mantle derived melts. They show marginally I-type and S-type. The other 

evidences which support the I –type are Alumina Saturation Index (ASI) (<1) and normative diopside. Thus, the 

field, mineralogical chemical observations are consistent in discriminating the granitoids of study area under I-

type. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
V. Petrogenetic Models for Kadiri Granitoids 

 Some of the late Archaean granitoids in the eastern Dharwar craton have already been studied by 

several workers who proposed petrogenetic models (Friend, 1983[42]; Condie et al., 1985[43]; Allen et al., 

1986[44]; Balakrishnan and Rajamani, 1987[45]; Newton, 1990[46]; Jayananda, M. and Mahabaleswar. B., 

1991[47]; Krogstad et al., 1995[48]). The data presented in the preceding topics is qualitatively used to focus on 

the petrogenetic mechanism and source of granitoids adjoining Kadiri greenstone belt. 

 

5.1. TTG  Suite 

 The TT gneiss forms a unique suite of rocks  geochemically similar to the trondhjemitic rocks of the 

TTG suites occurring in different Archaean terrains. Its high Na2O/K2O ratio and high alumina content makes it 

comparable to the Saganaga tonalite from Minnesota (Arth and Hanson, 1975[49]), Kaap Valley pluton, 

Barberton Mountain land (Condie and Hunter, 1976[50]), trondhjemite of the TTG suites from Finland (Arth et 

al., 1978[51]; Martin, 1987[28]) trondhjemitic rocks from the eastern Greenland (Tarney et al., 1979[52]), and 

the marginal gneiss of the western Dharwar craton (Monrad, 1983[13]). Majority of these Archaean 

trondhjemites as also some of the later trondhjemites form part of the ‗fractionated‘ gabbro-tonalite-

trondhjemite-granodiorite suites. A review of the geochemistry of the Archaean to modern trondhjemitic rocks 

is given by Drummond and Defant (1990)[53]. Based on trace element composition, it is possible to propose a 

petrogenetic hypothesis for TT magma, which is to have generated by the partial melting of  basic volcanics or 

reworking of older tonalitic rocks. This can be interpreted in terms of a major input of crustal components in 

their genesis. After its formation, the protolith of TT gneiss is subjected to deformation and metamorphism 

together with the greenstone belt. The igneous textures have been totally obliterated and the gneissosity is 

developed due to deformation (Myers. 1978[54]).  

 

5.2. TGM Suite 

The TGM suite is similar to the classic Mesozoic-Cenozoic subduction related calc-alkaline plutonic 

suites (Roddick, 1983[55]; Anderson, 1990[56]; Pitcher, 1997[11]) in the western part of the two American 

continents, but more specifically to the Sierra Nevada batholiths (Bateman, 1988[57]) and the Coastal Batholith 

of Peru ( Pitcher, 1985[58]). Gopal Reddy and co-workers (1991[59], 1992[60], 1993[61], 1994[62], 1998[63]), 

(Gopalan, C.V and Suresh. G., 2004[64]) have reported widespread occurrence of compositionally diverse calc-

alkaline granitoids which form a regionally coherent granitoid suite over large tracts of the low grade kadiri 

granite-greenstone terrain. Field, petrographic and geochemical criteria suggest multifactorial processes 

(Pichter,1997[11]) responsible for the formation of the expanded suite of TGM. The dominantly metaluminous 

character of the TGM suite supports the partial melting of meta igneous source.  

The compositional variation within the TGM suite as in other calc-alkaline and expanded suites may be due to 

different petrogenetic processes such as progressive partial melting, partial melting of heterogeneous source, 
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fractional crystalisation of parental granitic magma of relevant composition and magma mixing and mingling by 

mechanical and chemical interaction of the co-existing mafic and felsic magmas. The recognition of field and 

pertrographic evidences indicative of the coexistence of mafic and felsic magmas are important for considering 

the role of magma mixing in the evolution of granites (Reid et. al., 1983[65]; Marshall and Sparks, 1984[66]; 

Bacon 1986[67]; Didier and Barbarin, 1991[68]).In the study area, ubiquitous presence of mafic microgranular 

magmatic enclaves (MME) with cuspate and lobate margins within the granitoids with higher mafic content 

(Fig.11), occurrence of synplutonic microgranitoid mafic dykes (MMD) with lobate margins, back-veining 

structures and local disruption of the dykes (Fig.12), association of hornblendite-diorite series of rocks(HDS) 

are some of the evidences which suggest interaction, mixing and mingling of co-magmatic mafic felsic melts 

within the TGM suite. 

The linear inter-elemental variation (SiO2 vs other oxides) and the wide spectrum of compositions 

(from Fe-Mg poor to Fe-Mg rich and low silica to high silica) support the field and petrographic evidence of 

magma mixing. Hence, it is inferred that magma mixing has played an important role together with 

differentiation by crystal fractionation during the evolution of the TGM rocks. 

 

 

5.3. MS suite 

The MS suite is similar in composition to the closepet granite which is an extensively studied granite 

batholith of the Dharwar craton. The early workers suggested metasomatic transformation of the surrounding 

rocks of Peninsular Gneiss and Schistose rocks (Radha Krishna, 1956[69]; Divakar Rao et al 1972[70]) for the 

origin of closepet granite, based on the prevailing theories on the origin of granites. But the later workers on the 

grounds of field relations, petrography, geochemistry and isotopic studies have advocated partial melting of the 

Peninsular Gneiss (Friend, 1983[42]; Friend and Nutman, 1991[71]; Newton, 1990[46]; Jayananda & 

Mahabaleswar, 1991[47]; Jayananda et al., 1995[26]). Condie et al (1985[43]) emphasized the significance of 

fractional crystallization after partial melting.  Partial melting of the pre-existing crustal rocks is the only 

plausible model for the generation of the MS suite. It has restricted chemical composition, close to the ―granite 

minimum melt‖ which is characteristic of granites derived by crustal anatexis (Winkler 1979[72]). The high Rb 

and low Sr indicate crustal derivation by partial melting for the origin of the MS suite. 

 

VI. Discussion & Conclusions 

 Based on intensive field and petrographic studies it can be said that the polyphase polymigmatised 

TTG banded gneisses indicate existence of older simatic crust which upon migmatisation and intrusion of 

differentiated mafic melts gave rise to varied sialic crust in the marginal basin environment. The migmatisation 

at different periods gave rise to different generations of trondhjemites. The compositionally expanded calc 

alkaline TGM suite is metaluminous with synplutonic microgranitoid dykelets and enclaves indicating magma 

mingling & mixing and fractional crystallization differentiation. The geochemistry points to mantle derived 

melts as source for these rocks and continental magmatic arc tectonic environment. During emplacement of 

TGM, the pre existing subduction TTG crust was migmatised and yielded trondhjemite melts.  

The homophanous to leucocratic variants of MS suite of granitoids show intrusive character and range 

in composition from monzogranite-syenogranite. The main characteristic feature of this suite is absence of 

microgranitoid dykelets and enclaves. The evolution of this suite is due to the melts due to crustal anatexis and 

also partly from mantle derived melts. Thus, the field, petrographic and geochemical data is qualitatively used to 

focus on the processes involved in the magma generation and its evolution that resulted in the manifestation of 

the three suites of granitoids of the study area. 



Characterization Of Granitoids Adjoining Southern Part Of Kadiri Schist Belt, Eastern Dharwar 

www.iosrjournals.org                                                     9 | Page 

Acknowledgements 
The authors are indebted to Prof R.C. Hanumanthu, S.V. University, Tirupati for his constant 

encouragement and valuable suggestions. They are also grateful to the scientists of GSI, Southern Region, 

Hyderabad and NGRI, Hyderabad for their valuable help and suggestions on the contents of this paper.   

 

References 
[1] Barker, F. and Peterman, Z.E., 1974.  Bimodal tholeiitic dacitic magmatism  and the early Precambrian crust. Precambrian Res. V.1, 

pp.1-12. 
[2] Condie, K.C., 1981. Archaean greenstone belts (Developments in Precambrian Geology). Elsevier, Amstedam, v. 3, p. 358. 

[3] Ayres,  L.D.,  Thurston, P.C.,  Card, K.D. and Weber,  W., 1985.  Archaean supracrustal sequences:  An introduction and 

perspective. Geol. Assoc. Canada Spec. Pap. No.28, pp.1-5. 
[4] Peate, D.W., Pearce, J.A., Hawkesworth, C.J., Collley, H., Edwards, C.M.H.and Keihirose., 1997. Geochemical variations in 

Vanuatu arc lavas: the role of subducted material and a variable mantle wedge composition. Jour. Petrol., v.38(10), pp.1331-1358. 

[5] Hanuma Prasad, M., Krishna Rao, B., Vasudev, V.N., Srinivasan, R. and Balaram,V.,1997. Geochemistry of Archaean bimodal 
volcanic rocks of the sandur supracrustal belt, Dharwar Craton, Southern India. Jour. Geol. Soc. India., v.49, pp.307-322.  

[6] Ananta lyer, G.V. and Vasudev, V.N., 1980. REE geochemistry of metabasalts from Kolar and Hutti gold bearing volcanic belts, 

Karnataka craton, India. Jour.  Geol. Soc. India V.21, pp. 603-604. 
[7] Giritharan, T.S. and Rajamani, V., 1998. Geochemistry of the meta volcanics of the Hutti-Maski schist belt, South India: 

Implications to gold metallogeny in the Eastern Dharwar Craton. Jour. Geol. Soc. India., v.51, pp.583-594. 

[8] Meenal Mishra and Rajamani, V., 1999. Significance of the Archaean bimodal volcanics from the Ramagiri Schist Belt in the 
formation of Eastern Dharwar Craton. Jour. Geol. Soc. Ind., v.54, pp.563-583 

[9] Anhaeusser, C.R., Mason, R., Viljoen, M.J. and Viljoen, R.P., 1969. Reappraisal of some aspects of Precambrian field geology, 

Bull. Geol. Soc. Amer., v. 80, pp. 2175-2200. 
[10] Chetty, T.R.K. 1989. Geologic remote sensing in Precambrain terrains an illustration from South India Proceedings of the seminar 

on ―Advances in Geophysical Research in India held during 8-10 Feb., 1989.  Indian Geophysical Union, Hyderabad. 

[11] Pitcher, W.S., 1997. The Nature and Origin of Granite. Blackie Academic& Professional. London. 
[12] Chamichael, I.S.E., Tumer, F.J. and Verhoogen, J., 1974, Igneous Petrology  Mc.Graw-Hill, New York, pp.27-39. 

[13] Monrad, J.R., 1983. Evolution of sialic terrains in the vicinity of the Holenarsipur belt. Hassan district, Karnataka, India. In : Naqvi, 

S.M. and Rogers, J.J.W. (eds),. Precambrian of South India, Mem. Geol. Soc. India. No.4. pp.343-364. 
[14] Bose, R.M., 1989. A quantitative chemical classification of the Igneous Rocks. Indian Minerals, v.43, No.1, pp. 47-55. 

[15] Barker, F. and Arth, J.G., 1976. Generation of trondhjemitic-tonalitic liquids and Archaean bimodal trondhjemite basalt suites. 

Geology, v.4,pp.596-600. 
[16] Hyndman, D.W., 1972. Petrology of igneous and metamorphic rocks. Mc. Grw- Hill Book Co., New York, p.533. 

[17] Marmo, V., 1955. The petrochemistry of some Precambrian granites of West Africa and a petrochemical comparison with the 

svecofennide granites of Finland. Amer. J. Sci., v.253, pp. 319-417. 
[18] Marmo, V., 1971. Granite Petrology and the Granite problem.  Elsevier, Amsterdam, pp.244. 

[19] Harpun, J.B., 1963. Petrographic classification of granitic rocks Tanganyika by partial chemical analysis. Rc. Geol. Surv. 

Tanganyika., v.10, pp.80-88. 
[20] Dhana Raju, R. and Krishna Rao, J.S.R., 1972. Chemical distribution between replacement and magmatic granite rocks. Contrib. 

Minerals Petrol., v., 35, pp.169-172. 

[21] Debon, F. and Le-Fort, P., 1982. A Chemical-mineralogical classification of common plutonic rocks and associations. Trans. Roy. 
Soc. Edin. Earth Sciencs, v.73, pp. 135-149. 

[22] Debon, F., LE-Fort, P., Sheppard, S.M.F and Sonet, J., 1986. The four plutonic rocks and associations. Trans. Roy. Edin. Earth 

Sciences ,  v. 73, pp. 219-250. 
[23] Querre, G., 1985. Palingenese de la croute continentale a 1. Archeen: les granitoids tardif (2.5-22.4 Ga) de Finland Orintale. Mem. 

Geosciences Rennes no.2. 

[24] Jahn, B.M., Auvray, B., Shen, Q.H., Liu, D.Y., Zhang, Z.Q., Dong, Y.J., Ye, X.J., Zhang, Q.Z., Cornichet, J. and Mace, J., 1988. 
Archaean crustal evolution in China: the Taishan complex, and evidence for juvenile crustal addition from long-term depleted 

mantle. Precambrian Res. 38,  
[25] Stren, R.A., and Hanson, G.N., 1991. Archaean high-Mg granodiorite: a derivative of light rare earth element-enriched 

monzodiorite of mantle origin. Jour. Petrol., v.32. pp.201-238. 

[26] Jayananda, M., Martin, H., Peucat, J.J. and Mahabaleswar, B., 1995. Late Archaean crust-mantle interactions: geochemistry of 
LREE—enriched mantle derived magmas. Example of the Closepet batholith, Southern India. Contrib. Mineral. Petrol. 119, 314-

329. 

[27] Ellis, J.D. and Thompson, A.B., 1986.  Subsolidus and partial melting reactions in the quartz-excess CaO+MgO+Al2O3+SiO2+H20 
system under water excess and water-deficient conditions to 10 Kb; some implications for the origin of peraluminous melts from 

mafic rocks. J. Petrol., v.27, pp. 91-121.  

[28] Martin. H., 1987.  Petrogenesis of archaean trondhjemites, tonalities and granodiorites from eastern Finland; major and trace 
element geochemistry. J. Petrol., V.28, pp.921-953. 

[29] Tait, R.E. and Harley, S.L., 1988. Local processes involved in the generation of migmatites within mafic granulites.  Trans of the 

Roy. Soc. Edin: Earth Sci., v.79, pp.209-222. 
[30] Silver, L.T. And Chappel, B.W., 1988. The Peninsular ranges batholith: an insight into the evolution of the Cordilleran batholiths of 

Southwestern  North America. Trans. Of the Roy. Soc. Of Edin: Earth Sci., v.79, pp.105-221.  

[31] Chappel, B.W. and Stephens, W.E., 1988.  Origin of Infracrustal (1-type) granite magmas. Trans. Roy. Soc. Edin. (Earth Sciences)., 
v.79, pp.71-86. 

[32] Sarvothaman, H. and Leelanandam, C., 1992. Peraluminous, metaluminous and alkaline granites from parts of Andhra Pradesh and 

Karnataka in the Dharwar craton : a critical reappraisal of existing data. Jour. Geol. Soc. India., v.39, pp.279-291.  
[33] Galer, S.J.G., 1994.  Oldest rocks in Europe. Nature., v. 370, pp.505-506. 

[34] Hanumanthu, R.C. and Babaiah, P.B., 1996. Origin of granites adjoining Ramagiri Schist Belt, Anantapur District, Andhra Pradesh, 

Jour. Geol. Soc. Ind., v.48, pp.57-63. 
[35] Hanumanthu, R.C. and Padmasree. P. 2003. On the origin of meta volcanics and granitoids of Kadiri Schist Belt, Anantapur 

District, Andhra Pradesh. Indian Mineralogist, vol.36, No. 2 &37, No.1, pp.31-44. 



Characterization Of Granitoids Adjoining Southern Part Of Kadiri Schist Belt, Eastern Dharwar 

www.iosrjournals.org                                                     10 | Page 

[36] Brown, G.C., 1977. Mantle origin of Cordilleran granites. Nature, London., v. 265, pp.21-24. 

[37] Leake, B.E., Brown, G.C. and Halliday, A.N., 1980. The origin of granite magmas: a discussion . Jour. Geol. Soc. London., v.137, 

pp 93-97. 
[38] Deppaolo, D.J., 1981. A Neodymium and Strontium isotopic study of the Mesozoic calc-alkaline granitic batholiths of the Sierra 

Nevada and Peninsular Ranges. California. Jour. Geophys. Res., v.86, pp. 10470-10488. 

[39] Didier, J., Duthou, J.L. and Lameyre, J., 1982. Mantle and Crustal Granites: genetic classification of orogenic granites and the 
nature of their enclaves. Jour. Volc. and Geotherm. Res., v. 14, pp. 125-132. 

[40] Pitcher, W.S., 1983. Granite type and tectonic environment. In: Hsu. K. (Ed.) Mountain building processes. Academic Press, 

London, pp. 19-40. 
[41] Smit, C.A., 1982. The tectonic setting and chemical classification of the granites of the eastern marginal zone of the Mamraquakud 

Metamorphic Complex. Trans. Geol. Soc., S.Africa, v.85, pp.141-153. 

[42] Friend, C.R.L., 1983. The link between charnockte formation and granite production:evidence form Kabbaldurga, Karnataka, South 
India. In:Atherton, M.P. and Gribble, C.D.(eds). Migmatites, Melting and  Metamorphism, Shiva Publishing Nantwich, pp. 264-276. 

[43] Condie, K.C., Bowling, G.P. and Allen, P., 1985. Origin of granites in an Arachaean high-grade terrain southern India. Contrib. 

Mineral. Petrol., vol.92, pp.92-103. 
[44] Allen, P., Condie, K.C. and Bowling, G.P., 1986. Geochemical characteristics and possible origins of the Closepet Granite 

Batholith, South India. Jour. Geol.,Vol. 94, pp.283-299. 

[45] Balakrishnan,  S. and Rajamani, V., 1987. Geochemistry and Petrogenesis of granitoids around the Kolar Schist Belt, South India: 

Constraints for the evolution of crust in Kolar area. Jour. Gelo. Vol. 95. pp. 219-240. 

[46] Newton, R.C., 1990. Fluids and melting in the Archaean deep crust of South India. In Ashworth J.R., Brown, M(eds), High-

temperature Metamorphism and Crustal Anatesis, Unwin Hyman. London, pp. 149-179. 
[47] Jayananda, M., and Mahabaleswar, B., 1991. Relationship between shear zones and igneous activity: the Closepet granite of 

southern India. Proc. Indian Acad. Sci. (Earth Planet.Sci.) 100, 31-36. 

[48] Krogstad, E.J., Hanson, G.N. and Rajamani, V., 1995.  Source of continental magmatism adjacent to the late Archaean Kolar Suture 
zone , south India, distinct  isotopic  and elemental signature of two late Archaean magmatic series. Cont. Mine. Pet. vol.122, pp 

159-173. 

[49] Arth, J.G. and Hanson, G.N., 1975. Geochemistry and origin of the early Precambrian crust of north eastern Minnesota. Geochim. 
Cosmochim. Acta, vol.39, pp. 325-363. 

[50] Condie, K.C. and Hunter, D.R.1976. Trace element geochemistry of Archaean granitic rocks from the Barberton region, South 

Africa. Earth Planet. Sci. Lett., vol.29, pp 389. 
[51] Arth, J.G., Barker, F., Peterman, Z.E and Friedman, I., 1978. Geochemistry of the gabbro-diorite-tonalite-trondhjemite suite of 

south west Finland and its implications for the origin of tonalitic and trondhjemitic magmas. Jour.Petrol., vol.19, pp.289-316. 

[52] Tarney, J., Weaver, B. and Drury, S.A., 1979. Geochemistry of Archaean trondhjemitic and tonalitic gneisses from Scotland and 
East Greenland. In: Barker, F. (ed), Trondhjemites, Dacites and related rocks. Elsevier, Amsterdam, pp.275-299. 

[53] Drummond, M.S. and Defant, M.J., 1990. A model for trondhjemite-tonalite-dacite genesis and crustal growth via slab melting: 

Archaean to modern comparisons. Jour. Geophys. Res., vol.95. pp. 503-521. 
[54] Myers, J.S., 1978. Formation of banded gneiss by deformation of igneous rocks . Precamb. Res. Vol. 6., pp. 43-64. 

[55] Roddick, J.A., 1983. Circum-Pacific Plutonic Terranes. Geol.Soc.Am.Mem., Vol.59, pp.316. 
[56] Anderson, J.L.(ed), 1990. The nature and origin of Cordillearan Magmatism. Geol. Soc. Am. Mem, vol.174, pp. 414. 

[57] Bateman, P.D., 1988. Constitutiion and genesis of the central part of the Seirra Navada Batholith. California. USGS Open File 

Report, 88-382, 188 pp. 
[58] Pitcher, W.S., 1985. A multiple and composite batholiths. In: Pitcher, W.S., Artherton, M.P., Cobling, E.J. and Beckinsale, R.D. 

(eds), Magmatism at a Plate Edge: The Peruvian Andes. Blackie, Glasgow, pp. 93-101. 

[59] Gopal Reddy, T. and Viswanatha Rao, N., 1991. Study of granitic rocks in Gadwal-Makhtha area, Mahabubnagar district, Andhra 
Pradesh, Rec. Geol. Surv. India., vol. 124. Pt.5. pp/256-258. 

[60] Gopal Reddy, T. and Viswanatha Rao, N., 1992. Study of granitic rocks in the vicinity of Raichur-Gadwal schist belt in Karnataka 

and Andhra Pradesh. Rec. Geol. Surv. India. Vol. 125. Pt.5. pp. 249-250. 
[61] Gopal Reddy, T. and Suresh, G., 1993. Study of granitic rocks in parts of Anantapur district, Andhra Pradesh, Rec. Geol. Surv. 

India. Vol. 126. Pt.5. pp. 53-57. 

[62] Gopal Reddy, T. and Suresh, G. and Viswanatha Rao, N., 1994. Study of granitic rocks around Penakacherla Schist Belt, Anantapur 
district, Andhra Pradesh. , Rec. Geol. Surv. India. Vol. 127. Pt.5.  

[63] Gopal Reddy, T. and Suresh, G. and Rao, N.V., 1998. Classification and characterization of the Peninsular gneissic complex in the 

Eastrn Block of Dharwar craton, National Seminar on Conceptual models on the evolution of ―Granite-Greenstone Belts, Granulite 

terrains and associated Mineral Deposits‖, Mysore, India. Abstract volume. The Indian Minerologist. Vol. 32, pp. 9-12. 

[64] Gopalan, C.V and Suresh. G., 2004. Unpublished report on specialized thematic mapping on the granite greenstone terrain in the 

gap area between Julakalva and Kadiri schist belts of Anantapur and Chittoor districts. GSI. Reports pp. 1-41. 
[65] Ried, J.B. Jr., Evans, O.C. and Fates, G.G., 1983. Magma mixing in graniticrocks of central Sierra Nevada, California. Earth and 

Planet. Sci. Lett., vol.66, pp.243-261. 

[66] Marshall, L.A. and Sparks, R.S.J., 1984. Origin of some mixed magma and net-veined ring intrusions. Jour. Geol. Soc. London, vol. 
141, pp.171-182. 

[67] Bacon, C.R. 1986.  Magmatic inclusions in silicic and intermediate volcanic rocks.Jour., Geophys . Res., vol.91, pp. 6091-6112. 

[68] Didier, J. and Barbarian, B (eds), 1991. Enclaves and Granite Petrology, Elsevier, 625 pp. 
[69] Radhakrishna, B.P., 1956. Closepet Granite of Mysore State, Inida. Mysore Geol. Assoc.Spec. Publ., No. 3, pp.100. 

[70] Divakara Rao, V., Aswarthanarayana, U. and Qureshy, M.N., 1972. Petrochemical studies in parts of Closepet Granite Pluton, 

Mysore State. Jour. Geol. Soc. India., vol. 13. Pp.1-12. 
[71] Friend, C.R.L., and Nutman, A.P., 1991. SHRIMP U-Pb geochronology of the Closepet granite and Peninsular gneisses, Karnataka, 

South of India, J. Geol. Soc. India, v.38, pp. 357-368. 

[72] Winkler, H.G.F., 1979. Petrogenesis of Metamorphic Rocks., Springer-Verlog, Newyork. pp. 237. 
    

    

  

 


