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Abstract: Our focus here is strictly on the interior and border regions of the Amangal and Mahbubnagar Districts. The goals
of the field season programme were to characterize the granitic terrain, as well as to explore shear zones, faults, and
pegmatite veins to identify the relative importance of each in the genesis of the Au-Cu-Mo mineralization. Examining the
petrography, mineral chemistry, shear zones, faults, and pegmatite veins of these granitoids is central to this study's
overarching goal of defining their geological features. Researchers can then see if there is a correlation between these
characteristics and the presence of gold, copper, molybdenum, fluorite, and rare earth elements. A region about 70 km2 in
size (Toposheet No. 56L/9) was mapped using **Specialized Thematic Mapping™ at a 1:25,000 scale.
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I. INTRODUCTION

Research on the granitoid rock family was carried out in the Amangal region of the Mahbubnagar district in Telangana, as
well as in the areas immediately surrounding it. Toposheet number 56 L/9 of the Survey of India contains a representation of it [1-
4].

Tonalite and granodiorite, two distinct types of granitoids, made up the majority of the terrain in this area. Rocks that are
part of the Monzogranite (TGM), Monzosyeniye, and Syenogranite suites. Granitoid, also known as granitic rock, is a type of
coarse-grained plutonic rock that has a striking resemblance to granite in terms of both its mineralogy and its chemical make-up.
The majority of the rock is composed of feldspar and quartz, which together make up the mineralogy. Granite, quartz monzonite,
quartz diorite, syenite, granodiorite, and trondhjemite are all types of rocks that fall under the granitoid category. The development
of many is influenced in equal measure by two processes [5]: the subduction of continental arcs and the collision of sialic masses.
Granitoids and volcanic rocks are two types of rocks that are quite similar to one another and frequently came from the same location
[6].

However, after a significant amount of time spent being eroded, they frequently become worn away and disappear.
Granitoid rocks can be found in abundance in locations that have seen crustal thickening as a result of orogenies. However, there
are also granitoids that are not related with convergent boundaries or subduction zones. Anorogenic granitoids are the name given
to several types of granitoids [7-8]. These anorogenic granitoids could be the deep origins of rift volcanism, which have recently
become apparent in regions where erosion has removed volcanic rocks and other indicators of rifting. These A-type granitoids may
have been formed as a result of hotspots or mantle plumes [9-10].

1.1.1 LOCATION AND ACCESSIBILITY

This research project includes Telangana's Mahbubnagar district. Amangal's neighbour is Kalwakurthy. Amangal is 60 km south of
Hyderabad via road [11-12]. SH-5 passes through the area. Rajiv Gandhi International Airport is 35 km from Amangal. The most
convenient station is Hyderabad. Mall, Chintapalle, and Mallepalle are connected via the Hyderabad-Nagarjuna Sagar route (SH-
19). Mallepalle is 40km from Nagarjun Sagar. Forest roads, metaled and unmetalled roads, and trails connect the region's
settlements. Post, phone, and telegraph offices connect the region's components. Karthal is the northern boundary between
Rangareddy and Mahbubnagar [13-17].

1.1.2 PHYSIOGRAPHY AND DRAINAGE

The region has moderate undulations and isolated hills. Lithology determines the region's geomorphology and drainage.
Granitoids are hilly. The region's highest peak is in the Mudhivenu reserve forest in the north (TS No. 56L/9). Ghatla Mallepalle is
333 meters above sea level (MSL). In the study area, hills trend northwest-southeast and east-west. Sometimes granitoids appear as
sheets. The region has granite tors, knolls, mounds, and inselbergs, as well as dolerite dyke and quartz reef linear ridges. Erosion
generated these formations [18-20].
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Figure 1: Map showing location of the study area

1.2 GRANITOID SUITES

Each suite's distribution, general characteristics, and enclave types are described separately. This research evaluated
granitoids with various components. Granitoids of the TGM suite are characterized by their textures and mineral composition. TGM
granitoids contain plagioclase feldspar, k-feldspar, quartz, hornblende, and biotite. Most abundant to least abundant are zircon,
sphene, opaque minerals, and apatite. MS suite minerals are quartz, potash feldspar, and plagioclase feldspar. Biotite is an accessory
mineral, although hornblende is rare. Accessories include magnetite, sphene, zircon, apatite, and opaque [21-22].

1.2.1. Monzogranite-Syenogranite Suite (Ms)

The Monzogranite-Syenogranite Suite (MS) can be recognized by its massive hills or boulder outcrops and can be found
across the bulk of the area that was researched. The distinction in composition that exists between monzogranite and syenogranite
is so little that it can only be called gradational in nature. The MS suite includes pegmatite and aplite’s of differing sizes and
locations in a number of diverse settings. The MS suite and the TGM suite interact with one another in a gradual way [23-24].

1.22. MONZOGRANITE

Monzogranite is a massive, rosy-pink, holocrystalline mineral with medium-to-coarse grains. Granular and hypidiomorphic
best describe its texture. It is mostly composed of the mineral’s quartz, plagioclase, and k-feldspar. Microcline is the most common
k-feldspar; however, orthoclase is also present in small amounts. Biotite is the only mafic component, whereas hornblende is a rarer
one. Accessories include zircon, titanite, ilmenite, sphene, and opaque. Despite its narrow compositional range, monzogranite
nonetheless defines a differentiation trend that is mostly governed by the partitioning of biotite and plagioclase. With its subhedral
plagioclase, euhedral microcline, and quartz, the texture is quite similar to that of granodiorites. In contrast, microcline is typically
perthitic and is made up of plagioclase and quartz crystals with very small sizes. Sub-grain formation, quartz recrystallization,
mineral grain periphery granulation, and myrmekite production along feldspar boundaries were all seen as a result of the
deformation [25-26].

1.2.3. SYENOGRANITE

MS granites are typically pink, leucocratic syenogranite with medium to exceptionally coarse grains. The rocks are
composed of minerals like quartz, k-feldspar, plagioclase feldspar, biotite, and hornblende. Most of the phenocrysts in porphyritic
rocks are made of alkali feldspar. In some spots, the rock has a granophyre-like texture. When examined under a microscope, it
exhibits a hypidiomorphic granular structure. Feldspars are subhedral-shaped, medium-sized minerals. As an interstitial mineral, K-
feldspar is present. You can observe the new perthitic texture under a microscope. Large quantities of perthite can be found in this
granite. Sometimes plagioclase will have a slightly sericitized and tarnished appearance. Biotite is the most common mafic mineral,
followed by amphibole and chlorite. Zircon is another component of the supplementary phases. Evidence of sub grain quartz
formation can be detected in syenogranite under a microscope [27-28].

1.2.4 STRUCTURES

A stretching lineation may be found in the mylonite in the area around Murtuzapalle, with its southern end oriented 250
kilometres north-south on the N-S plane. In the city of Murtuzapalle There are also shear folds visible, with their axial plane
gradually orienting along the C plane. Deformation of this litho unit occurred in two stages, as suggested by the presence of sheared
granite in the Murtuzapalle region. The ductile deformation came after the brittle deformation. The rock has undergone ductile
deformation at a deeper level, yet brittle deformation at a shallower one. A brittle deformation manifests itself in the form of
crushing, granulation, and the development of angular grains. Foliation is fully developed on every angular grain, proving that all
of the grains have been deformed ductilely [29-31].

1.2.5 ROCKS

Rock denotes the substance that forms the outermost portion of Earth's crust. Several types of mineral aggregates make up
this stratum. When comparing granite to marble, the latter is a multi-mineral rock whereas the former is a mono-mineral rock. While
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a rock's mineral composition is mostly constant, the kind of minerals it contains determine its chemical composition. Since the
amount of each mineral changes, it can't be represented by a single formula. Color, density, mechanical strengths, fusibility, and so
on are only some of the many physical properties that distinguish one type of rock from another [32-33]. In general, rocks include
mineral grains that are numerically or qualitatively consistent but that vary in their textures, physical properties, and the geological
processes that gave rise to them. The rock is formed under specific geological conditions, and these conditions have a major impact
on the form and nature of the mineral interactions inside it. According to their place of formation, all rocks can be placed into one
of three broad types [34-35]: Igneous: Having to do with or formed by magma; Sedimentary: Means having to do with anything
external; Metamorphic rocks: From sedimentary and igneous rock changes.

Sedimentary

SR
Figure 2: Classification of rocks

Il. OBSERVATIONS AND DISCUSSION

2.1. Megascopic Characteristics of Rocks

The Eastern Dharwar Craton was inspired by field petrographic studies of the granitoids in the Amangal region. The investigated
granitic rocks span a ten-kilometer-square area in the Dharwar craton's eastern quadrant. A variety of igneous rocks, including alkali
feldspar, plagioclase feldspar, granodiorite, monzogranite, quartzmonzonite, and syenogranite, can be found there. K-feldspar,
quartz, plagioclase, biotite, and hornblende are the main minerals that contribute to rock formation. Zircon and biotite are two
examples of accoutrement stones. According to the International Union of Geological Sciences (IUGS), the majority of the
granitoids that make up the TGM suite are magnesian in composition, run the gamut from calc-alkalic to alkali-calcic, and are
metaluminous to weakly peraluminous [35-39].

2.2. Microscopic Characteristics of Rocks

When the texture and mineral components of sedimentary rocks cannot be discerned with unaided eyes or with the use of
a hand lens, a microscope is used to examine the rocks. Significant information regarding the constituent minerals and framework
grains, cement, matrix, grain texture, porosity, sediment maturity, and diagenetic characteristics can be gleaned from the
microscopic examination. Even though you might pick up a rudimentary understanding of how some common minerals appear
when seen using a petrographic microscope, it is not the major objective of this lesson. | want you to focus your attention, in
particular, on the manner in which the mineral grains in a rock are assembled (also known as the rock's Texture) and the manner in
which they are arranged (also known as the rock's Fabric), because these characteristics can tell us a great deal about the origin of
the rock [40-44].

Table 1: Microscopic properties of various samples

Sample | Type Mineralogy and mode
code Essential Accessory Secondary
1 Granodiorite  of | Plagioclase Hornblende Augite
TGM suite under + +
crossed polar Quartz biotite
2 Granodiorite  of

TGM suite in PPL

3 Monzogranite  of Zircon
TGM Suite under
crossed polar

4 Monzogranite  of | Alkali feldspar Amphibole Biotite
MS suite under + +
crossed polar Plagioclase hornblende
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5 Monzogranite  of +
MS suite in PPL Quartz
6 Syenogranite  of Orthoclase Magnetite
MS suite under +
cross polar. Plagioclase
+
quartz.
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Figure 5: Zircon grain embedded in plagloclae feldspar, granodirite of TGM Suite under crossed polar.

7y

Figure 6: Photomicrograph kinking of twin lamellae in plagioclase, monzogranite of TGM suite under crossed polar.
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Figure 8: Photomicrograph show sub grain formation of quartz of syenogranite of MS suite under cross polar.

I1l. CONCLUSION
In addition, the chemistry of the principal elements in the granitoids that were generated in the region is very similar to the
chemistry of the principal elements in the granitoids that were generated in a convergent environment in the Cordillera. This is
because both environments produced granitoids. It has been established, on the basis of mineralogy and texture, in addition to the
field relationships, that the following order indicates the sequence of parental magma differentiation for granitoids that can be found
in Amangal rocks. This order can be found in the following paragraph. Both the field relationships and the mineralogy were taken
into consideration in order to arrive at this sequence.

IJSDR2111033| International Journal of Scientific Development and Research (IJSDR) www.ijsdr.org | 198


http://www.ijsdr.org/

ISSN: 2455-2631 November 2021 IJSDR | Volume 6 Issue 11

REFERENCES
[1]. Clarke, D. B. (1992). Granitoid rocks (Vol. 7). Springer Science & Business Media.

[2]. Kemp, A. I. S., Hawkesworth, C. J., Foster, G. L., Paterson, B. A., Woodhead, J. D., Hergt, J. M., ... & Whitehouse, M. J. (2007).
Magmatic and crustal differentiation history of granitic rocks from Hf-O isotopes in zircon. Science, 315 (5814), 980-983.

[3]. Jover, O., Rochette, P., Lorand, J. P., Maeder, M., & Bouchez, J. L. (1989). Magnetic mineralogy of some granites from the
French Massif Central: origin of their low-field susceptibility. Physics of the Earth and Planetary Interiors, 55(1-2), 79-92.

[4]. Stierman, D. J. (1984). Geophysical and geological evidence for fracturing, water circulation and chemical alteration in granitic
rocks adjacent to major strike-slip faults. Journal of Geophysical Research: Solid Earth, 89(B7), 5849-5857.

[5]. Arth, J. G., & Hanson, G. N. (1975). Geochemistry and origin of the early Precambrian crust of northeastern Minnesota.
Geochimica et Cosmochimica Acta, 39(3), 325-362.

[6]. Le Fort, P. (1975). Himalayas: the collided range. Present knowledge of the continental arc. American Journal of Science, 275(1),
1-44,

[7]. Bonin, B., Azzouni-Sekkal, A., Bussy, F., & Ferrag, S. (1998). Alkali-calcic and alkaline post-orogenic (PO) granite magmatism:
petrologic constraints and geodynamic settings. Lithos, 45(1-4), 45-70.

[8]. Smithies, R. H., & Champion, D. C. (1999). Late Archaean felsic alkaline igneous rocks in the Eastern Goldfields, Yilgarn
Craton, Western Australia: a result of lower crustal delamination? Journal of the Geological Society, 156(3), 561-576.

[9]. Ernst, R. E., & Buchan, K. L. (2003). Recognizing mantle plumes in the geological record.

[10]. Ernst, R. E., & Buchan, K. L. (1997). Giant radiating dyke swarms: their use in identifying pre-Mesozoic large igneous provinces
and mantle plumes. Geophysical Monograph-American Geophysical Union, 100, 297-334.

[11]. Deb, U. K., Nageswara Rao, G. D., Rao, Y. M., & Slater, R. (2002). Diversification and livelihood options: A study of two
villages in Andhra Pradesh, India 1975-2001.

[12]. Deb, U. K., Rao, G. N., Rao, Y. M., & Slater, R. (2002). Diversification and livelihood options: A study of two villages in
Andhra Pradesh, India. Department for International Development (DFID), United Kingdom

[13]. Reddy, B. A. Urban Infrastructure: A Special Reference to PPP in Telangana State.

[14]. De, P. (2011). ASEAN-India Connectivity: An Indian Perspective. ASEAN-India Connectivity: The Comprehensive Asia
Development Plan Phase 11, 96-150.

[15]. Chittibabu, C. V., & Parthasarathy, N. (2000). Attenuated tree species diversity in human-impacted tropical evergreen forest
sites at Kolli hills, Eastern Ghats, India. Biodiversity & Conservation, 9(11), 1493-1519.

[16]. Laurance, W. F., Goosem, M., & Laurance, S. G. (2009). Impacts of roads and linear clearings on tropical forests. Trends in
ecology & evolution, 24(12), 659-669.

[17]. Krishna, A. K., & Govil, P. K. (2008). Assessment of heavy metal contamination in soils around Manali industrial area, Chennai,
Southern India. Environmental Geology, 54(7), 1465-1472.

[18]. Krishnamurthy, J., & Srinivas, G. (1995). Role of geological and geomorphological factors in ground water exploration: a study
using IRS LISS data. International Journal of Remote Sensing, 16(14), 2595-2618.

[19]. Prasad, R. K., Mondal, N. C., Banerjee, P., Nandakumar, M. V., & Singh, V. S. (2008). Deciphering potential groundwater zone
in hard rock through the application of GIS. Environmental geology, 55(3), 467-475.

[20]. Mason, P. J., & King, J. C. (1985). Measurements and predictions of flow and turbulence over an isolated hill of moderate slope.
Quarterly journal of the royal meteorological society, 111(468), 617-640.

[21]. Cantagrel, J. M., Didier, J., & Gourgaud, A. (1984). Magma mixing: origin of intermediate rocks and “enclaves” from volcanism
to plutonism. Physics of the earth and planetary interiors, 35(1-3), 63-76.

[22]. Barbarin, B. (2005). Mafic magmatic enclaves and mafic rocks associated with some granitoids of the central Sierra Nevada
batholith, California: nature, origin, and relations with the hosts. Lithos, 80(1-4), 155-177.

[23]. Sarkar, A., & Dasgupta, S. (1995). The granitic rocks. The Bhutan Himalaya: A Geological Account. Special Publication of
Geological Survey of India, 39, 143-171.

[24]. Neilson, J. C. (2008). From slab breakoff to triggered eruptions: Tectonic controls of Caledonian post-orogenic magmatism.
The University of Liverpool (United Kingdom).

[25]. Matos, R., Teixeira, W., Geraldes, M. C., & Bettencourt, J. S. (2009). Geochemistry and Nd-Sr isotopic signatures of the
Pensamiento granitoid complex, Rondonian-San Ignacio Province, Eastern Precambrian Shield of Bolivia: Petrogenetic constraints
for a mesoproterozoic magmatic arc setting. Revista do Instituto de Geociéncias USP. Geol. USP, Sér. cient, 9(2), 89-117.

IJSDR2111033| International Journal of Scientific Development and Research (IJSDR) www.ijsdr.org \ 199


http://www.ijsdr.org/

ISSN: 2455-2631 November 2021 IJSDR | Volume 6 Issue 11

[26]. Saha, D., & Chakraborti, S. (2007). Advective heat transfer and fabric development in a shallow crustal intrusive granite—the
case of Proterozoic Vellaturu granite, south India. Journal of Earth System Science, 116(5), 433-450.

[27]. Cordani, U. G., Nutman, A. P., Andrade, A. S., Santos, J. F., Azevedo, M. D. R., Mendes, M. H., & Pinto, M. S. (2006). New
U-Pb SHRIMP zircon ages for pre-Variscan orthogneisses from Portugal and their bearing on the evolution of the Ossa-Morena
Tectonic Zone. Anais da Academia Brasileira de Ciéncias, 78, 133-149.

[28]. Suresh, G., Ananthanarayana, R., Hanumanthu, R. C., Ghosh, S., Anil Kumar, A., & Reddy, K. V. S. (2010). Geology of
Pulikonda and Dancherla Alkaline Complexes, Andhra Pradesh. Journal of the Geological Society of India, 75(4), 576-595.

[29]. Bell, T. H., & Hammond, R. L. (1984). On the internal geometry of mylonite zones. The Journal of Geology, 92(6), 667-686.

[30]. Carreras, J., Estrada, A., & White, S. (1977). The effects of folding on the c-axis fabrics of a quartz mylonite. Tectonophysics,
39(1-3), 3-24.

[31]. Ghosh, S. K., & Sengupta, S. (1987). Progressive development of structures in a ductile shear zone. Journal of Structural
Geology, 9(3), 277-287.

[32]. RowN, E. T. (1988). The Hoek-Brown failure criterion—a 1988 update. In Proc. 15th Can. Rock Mech. Symp, Toronto, Canada.

[33]. Tomanovic, Z. (2006). Rheological model of soft rock creep based on the tests on marl. Mechanics of Time-Dependent
Materials, 10(2), 135-154.

[34]. Deere, D. U., & Miller, R. P. (1966). Engineering classification and index properties for intact rock. Illinois Univ At Urbana
Dept. of Civil Engineering.

[35]. Watson, E. B., & Brenan, J. M. (1987). Fluids in the lithosphere, 1. Experimentally-determined wetting characteristics of
CO;H20 fluids and their implications for fluid transport, host-rock physical properties, and fluid inclusion formation. Earth and
Planetary Science Letters, 85(4), 497-515.

[36]. Manikyamba, C., & Kerrich, R. (2012). Eastern Dharwar Craton, India: continental lithosphere growth by accretion of diverse
plume and arc terranes. Geoscience Frontiers, 3(3), 225-240.

[37]. Manikyamba, C., & Naqgvi, S. M. (1995). Geochemistry of Fe-Mn formations of the Archaean Sandur schist belt, India-mixing
of clastic and chemical processes at a shallow shelf. Precambrian Research, 72(1-2), 69-95.

[38]. Singh, T. D., Manikyamba, C., Lakshminarayana, G., & Subramanyam, K. S. V. (2017). Geochemical signatures of adoni
porphyritic granitoids, Eastern Dharwar Craton, India: Implication for partial melting of lower continental crust. Journal of Applied
Geochemistry, 19(2), 183.

[39]. Manikyamba, C., Ganguly, S., Santosh, M., Singh, M. R., & Saha, A. (2015). Arc-nascent back-arc signature in metabasalts
from the Neoarchaean Jonnagiri greenstone terrane, Eastern Dharwar Craton, India. Geological Journal, 50(5), 651-669.

[40]. Choquette, P. W., & Pray, L. C. (1970). Geologic nomenclature and classification of porosity in sedimentary carbonates. AAPG
bulletin, 54(2), 207-250.

[41]. Mange, M. A., & Maurer, H. (2012). Heavy minerals in colour. Springer Science & Business Media.
[42]. Jerram, D., & Petford, N. (2011). The field description of igneous rocks (Vol. 40). John Wiley & Sons.

[43]. Harmon, R. S., & Senesi, G. S. (2021). Laser-Induced Breakdown Spectroscopy—A geochemical tool for the 21% century.
Applied Geochemistry, 128, 104929.

[44]. Fry, N. (2013). The field description of metamorphic rocks. John Wiley & Sons.

IJSDR2111033| International Journal of Scientific Development and Research (IJSDR) www.ijsdr.org \ 200


http://www.ijsdr.org/

