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Abstract: The current work is limited to an area in and around the Amangal Mahbubnagar Districts. The goals of the field
season programme were to characterize the granitic terrain and study shear zones, faults, and pegmatite veins to see how
they affected Au-Cu-Mo mineralization. The main focus of the study is to describe the granitoids by looking at their
petrography, mineral chemistry, shear zones, faults, and pegmatite veins to see how they affect Au-Cu-Mo mineralization,
fluorite, and REE, if any. ""Specialized Thematic Mapping" was done on a scale of 1:25,000 over an area of about 70 sq. km
(Toposheet No. 56L/9).
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l. INTRODUCTION
The scope of the work being done right now is restricted to a region in the granitoid suite of rocks in and around the Amangal area in
the Mahbubnagar district of Telangana. It is on Survey of India toposheet no. 56 L/9. The area was mostly made up of two types of
granitoids: tonalite and granodiorite [1-3]. A group of rocks called Monzogranite (TGM), Monzosyeniye, and Syenogranite [4-6]. A
granitoid or granitic rock is a type of coarse-grained plutonic rock that is similar to granite and is mostly made up of feldspar and
quartz. Examples of granitoid rocks include granite, quartz monzonite, quartz diorite, syenite, granodiorite and trondhjemite [7-8].
Many are made by the subduction of a continental arc or the collision of two sialic masses. Granitoids and volcanic rocks are similar
and often come from the same place [9-12]. Most of the time, though, they are gone after years of erosion. Many granitoid rocks are
found in places where the crust has thickened during orogenies [13-15]. However, some granitoid rocks, called anorogenic granitoid
rocks, have nothing to do with convergent boundaries or subduction zones. These anorogenic granitoids may be the deep sources of
rift-related volcanism. They can be seen in places where erosion has taken away volcanic rocks and other signs of rifting. These A-
type granitoids might have come from hotspots or plumes in the mantle [16-18].
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Fig. 1 Key map of the study area, Telangana State, India.
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Il. LITERATURE
Bruce Foote (1868) worked in the Krishna district and he called the rocks there "granitoids"” [19]. Khursid Mirza, who worked
for the Hyderabad Geological Survey at the time, came up with the idea of dividing the Peninsular Gneissic Complex (PGC) into two
groups: "older grey gneisses" and "younger pink gneisses" [20]. Mukherjee, who worked for the old Hyderabad Geological Survey,
did geological mapping in 1941. This includes most of the area that is now mapped on a scale of 1:50,000. Mukherjee put all of the
granitoids together into the Peninsular Gneissic Complex and came to the conclusion that the dykes are younger than the quartz reef
[21].

Eastern Dharwar Craton, which is made up of rocks like granite and granodiorite from the Peninsular Gneissic Complex (PGC)

and parts of the Archean-aged Dharwar Supergroup [23-24]. Several intrusive bases and acids pass through these. The older
metamorphic enclaves are made up of amphibolite’s, hornblende schist, chlorite biotite schist, talc-chlorite schist, metabasites,
orthoquartzite, and banded magnetite quartzite, which show retrograde metamorphism from amphibolite’s to green schist facies. The
migmatite group is made up of pink and grey granite gneisses with medium to coarse grains and small pockets of granodiorite that
have a gradational contact [25]. The younger granite is made up of grey and pink biotite granite with medium to coarse grains. This
is followed by an intrusive pink and grey granite with medium to fine grains and sharp contacts. Pink granites range from medium to
coarse in terms of how much alkali feldspar they have. The foliation of the granite gneiss runs from N40W to S40W. Mafic dykes
tend to run north to south and west to east [26-28]. There are a number of shear zones and faults in the area, which are sometimes
filled with quartz reefs. Most of the shear zones and faults run WNW-ESE and ENE-WSW, but there are also some that run N-S and
NNE-SSW. Fluorite mineralization is found in the shear zones that run from ENE to WSW. Specula rite and sulphides are also found
in small amounts in the shear zones. A number of kimberlite bodies were found where the E-W and WNW-ESE faults meet the NW-
SE faults to the west of this area [29-30].
Shear zones in calc-alkaline granitoids, which are probably good places for porphyry-type Cu—Mo deposits. It has been shown that
molybdenite, fluorite, galena, pyrites, uraninite, and other minerals are present in these zones. The alkaline granites may have formed
from the overflow of calc-alkaline magmatism or from a separate magmatic event linked to extensional zones or rifts, which is also
important when looking for Mo, Ba, F, and REE mineralization. In the nearby Bastar Craton, there is a well-known Cu-Mo deposit
in a porphyry-hosted quartz vein or reef that is linked to the Malanjkhand granite. As a similar setup is expected here, it is possible
that porphyry-type Cu-Mo mineralization could exist in dilational zones and changed shear zones that cross calc-alkaline granitoids
[31-35].

Christofano and Harris (1960), Uraninite was identified in slag samples, which have radioactivity levels between 300 and 500
cpm. This is much higher than the background level of 150 to 180 cpm in granite gneiss. There are also a lot of zirconium, cesium,
and lanthanum in the slags [36]. McClenaghan (2005) found heavy minerals like garnets, ilmenites, zircon, and spinels in stream
sediment samples while looking for Kimberlites [37-38].

EDC is highly deformed and tectonised teranne characterized by a number of NNW to SSE and NW-SE trending brittle-ductile
regional scale sinistral shear zones which demarcate the boundaries of different terranes/ tectonic blocks constituted by Meso to Neo-
Archaean greenstone belts or granitoid belts. In the northeast part of EDC, there are number of NW-SE trending regional scale shear
zones formed in the craton interior as well as craton transitional / marginal zone areas lying parallel to the Pakhal Rift valley/ basin.
Pakhal basin was developed at the junction of Dharwar and Bastar Cratons [39-40].

No attempt has been made till now to classify the granitoids of Telangana in different suites. Therefore, an attempt has been made to
apply the suite classification to the granitoids of Mahbubnagar district of Telangana

I11. LocAL GEOLOGY
The Indian shield is one of the Precambrian shield areas where different rocks from the early Archaean to the late Proterozoic are
exposed in different tectonic settings. The area being looked at is a small piece of the Dharwar Craton's eastern side. The Eastern
Dharwar Craton is made up of granites that formed in the late Archaean (2.6 to 2.5 Ga). Tonalite-Granodiorite-Monzogranite Suite
(TGM) and Monzogranite-Syenogranite Suite (MS) are both part of this study. Younger granitoids (Alkali feldspar granite) and
pegmatite veins have broken into the above suites [41-43].

IV. LITHOLOGY
Dharwar Supracrustals, older metamorphic rocks thought to be present inside the granite as an undigested component or restite, are
a strong candidate for this occurrence shown in Table 1 [44].
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Table 1: Regional stratigraphy of the area.

Lithology Supergroup Age
Gabbro, Dolerite, Pyroxenite, Porphyritic Basic intrusive Mesoproterozoic
dolerite
Quartz veins Peninsular GneissicComplex Il Archeanto
Pegmatite, aplite veins Paleoproterozoic

Alkali feldspar granite

Pink granite
Porphyritic grey granite
Grey hornblende-biotitegranite
Grey biotite granite
Grey Hornblende granite
Migmatite Dharwar Supergroup Archean
Meta basalt

V. STRATIGRAPHY
Based on the present study local lithostratigraphy established of the area is given in Table 2 [45-46].
Table 2. Local lithostratigraphy established of the area

Ultramafic intrusive

Pegmatite and quartz veins

Younger intrusive Basic intrusive (Gabbro/Dolerite/Porphyritic Dolerite)

PROTEROZOIC

IAlkali Feldspar Granite

Granitoid Suits Monzogranite — Syenogranite suite (MS)

Tonalite — Granodiorite — Monzogranite suite (TGM)

Dharwar Supergroup  |[Amphibolite/Quartzite/ Mica schist

ARCHAEAN
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Fig. 2 Generalized geological map of Telangana State adopted from Geological Survey of India

V1. GRANITOID SUITES
Each suite's different granitoids have their own distribution, general characteristics, and types of enclaves. The granitoids in the study
are made of different things. Granitoids in the Tonalite-Granodiorite-Monzogranite suite (TGM) suite have different textures and a
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wide range in how much of each mineral they are made up of. The TGM suite of granitoids is made up of different amounts of
plagioclase feldspar, k-feldspar, quartz, hornblende, and biotite. In order of decreasing abundance, the accessory phases are made up
of zircon, sphene, opaque minerals, and apatite. The most important minerals in Monzogranite-Syenogranite (MS) suite are potash
feldspar, plagioclase feldspar, and quartz. Biotite is an important accessory mineral, and hornblende isn't found very often. Magnetite,
sphene, zircon, apatite, and opaque are the other pieces [47]. This type of rock makes up most of the TGM suite. In the eastern part
of the mapped area (56L/9), there are a lot of granodiorite rocks, and they cover about 40% of the mapped area, where granodiorite
and monzogranite can't be told apart. It is mostly made up of plagioclase and alkali feldspars in about equal amounts. This lithounit
is from the Mesocratic period. It is grey and has medium to large grains. This lithounit is defined by the presence of mafic clots and
the way they are arranged in a line. This granitoid has medium to large grains, and in some PLACES, it is equigranularity
(hypidiomorphic) and in other places it is not. Under a microscope, plagioclase feldspars look like they have a subhedral shape that
tends to change into a euhedral shape. In a few places in granodiorite, the twin lamellae of plagioclase are well formed. Potash feldspar
grains are always perthitic, and patterns like braid, string, and patch are common. The unit is called a monzogranite-syenogranite
suite based on its texture and modal mineralogy on the Quartz-Alkali Feldspar-Plagioclase (QAP) plot [48]. The values of quartz,
plagioclase and potash feldspars are recalculated to 100 and plotted in trilinear diagram (Fig. 3). In Fig. 4, the granitoids fall in the
granodiorite and monzogranite fields. According to the International Union of Geological Sciences (IUGS) -Streisen classification,
most of the rocks in the MS suite group belong to the syenogranite fields [49-51].
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Fig. 3 Quartz-Alkali Feldspar-Plagioclase (QAP) of TGM suite explained with ternary phase model.
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Fig. 4 Quartz-Alkali Feldspar-Plagioclase (QAP) of MS suite explained with ternary phase model.
Monzogranite is less common than granodiorite in the studied region. Field identification of the TGM suite minerals, particularly
monzogranite and granodiorite, is notoriously challenging. Monzogranite, in contrast to granodiorite, is leucocratic, ranging from a
very light pink to an off-white tint, and has medium to coarse grains. Similar amounts of K-feldspar and plagioclase can be found in
this granitoid. Porphyritic texture can be seen in areas where K-feldspar phenocrysts predominate. This granitoid is found to be in-
equigranularity upon closer inspection. The most common minerals are K-feldspar, plagioclase feldspar, and quartz, while the least
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common are biotite, magnetite, and opaque. In certain places the quartz grains have recrystallized and the plagioclase feldspar has
been transformed into zoisite. Lamellar twinning of plagioclase feldspar is frequently [52-53].

MS suites are widespread over the majority of the study region and typically take the form of large hills or boulder outcrops.
Differences in composition between monzogranite and syenogranite are so subtle that they are impossible to detect with the naked
eye. All across the MS suite, you may find pegmatite and aplite’s of all sizes. Both the MS and TGM suites are in gradual touch with
one another. This granitoid suite is mostly porphyritic but locally thin grained. The phenocrysts of MS suite porphyritic granite are
K- feldspar, and in some locations, this feldspar is oriented preferentially. Pinkish in colour, this suite of granitoids typically has an
equal amount of plagioclase feldspar and k-feldspar. Accessories include magnetite, zircon, sphene, and rare earth elements [54].
The plotted region has both TGM and MS suite sheared granite. Minerals like mylonite and ultramylonite are spotted in the shear
zone. Most porphyroclasts are made up of quartz, alkali feldspar, and perthite. Some of the alkali feldspar porphyroclasts in the MS
suite porphyritic granite are rotated. There is evidence of S-C fabric growth in the TGM series of granitoids. Sheared granites have
many of the same primary mineralogical components as their corresponding suites of granitoids (TGM and MS) [55].

VIl. STRUCTURES.

In the present study's granitoids, little deformation has occurred; only magmatic structures and tiny, discontinuous shear zones can
be found. In geology, shear zones are small bands of rock that have experienced significant strain and are characterized by spatial
gradients of finite strain. The development and continuity of these shear zones occur only at the local level. Specifically, Toposheet
no. 56L/9 shows three large shear zones [56-57].

Mylonitization of the granitoids and localized ultra-mylonitization of the granitoids shown in Fig. 5. These shear zones display both
horizontal and vertical motion (dextral and sinistral). Mylonite has evidence for S-C fabric evolution crystallized quartz sliver (Fig.
6) [58-59].

- » -" O 6 ¢ ey ; V oLy P ~r
Fig. 5 S-C fabric in mylonite showing sinistral sense of movement

Fig. 6 Quartz ribbon due to shearing in the study area
VIII. JOINTS
Two major set of sub vertical to vertical joints having trend N-S and E-Ware noticed in the mapped area. Some of the field
photographs also included below (Fig. 7 to Fig 12) [60].
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Fig. 9 Field photograph shoing pegmate intrusion in TGM suite of rocks
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Fig. 12 Field photograph showing cluster of magnetite in porphyritic granite at amangal

IX. SUMMARY
The Eastern Dharwar Craton may be broken up into its component components based on the findings of field and petrographic studies
of the granitoids in the Amangal region. In the eastern Dharwar craton, the granitic rocks that are the subject of this study cover an
area of ten square kilometers. The region is made up of granodiorite, syenogranite, monzogranite, alkali feldspar, and plagioclase
feldspar as well as alkali feldspar and plagioclase feldspar. Accessories include biotite, zircon K-feldspar, quartz, plagioclase, biotite,
and hornblende are the primary minerals that are responsible for the formation of rock [61-62].
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X. CONCLUSION
According to the categorization system used by the IUGS, the granitoids that make up the TGM suite are mostly magmatic, calc-
alkalic to alkali-calcic, and meta luminous to weakly per-aluminous. In addition, the primary element chemistry of the region's
granitoids appears to be quite similar to that of the Cordilleran granitoids that were generated in a convergent context. It has been
determined, on the basis of mineralogy and texture, in addition to field relations, that the sequence of the differentiation of parental
magma for granitoids of Amangal rocks.
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