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energy can be utilized efficiently with 
the existing available equipment for suc-
cessful operation of different domestic 
appliances in a pollution-free environ-
ment and at minimum operational cost. It 
is particularly useful for application in 
rural areas for meeting the power de-
mand. Once the initial cost of installation 
is met, the electricity generated by solar 
panels is almost free of cost. In a stand-
alone solar power system, one does not 
have to pay any utility bills. Another 
positive aspect of installing solar power 
systems is that the government offers re-
bates and incentives to cover the initial 

cost. The system can pave the way for 
sustainable cultivation in self-sustained 
greenhouses even in remote areas, where 
probability of getting conventional grid-
connected electricity at a steady voltage 
round the year is very low. 
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Petrographic and XRD studies on a new occurrence of molybdenite 
within  late Archaean mafic enclaves near Hyderabad, eastern  
Dharwar craton, India  
 
Molybdenum is a group 6 transition 
metal with an atomic number 42. It  
occurs in nature only in chemical combi-
nation with other elements. The average 
crustal abundance of molybdenum is 
1.2 mg/kg (ref. 1). Molybdenum is  
extracted from two principal ore minerals 
molybdenite (MoS2) and wulfenite 
(PbMoO4); however, molybdenite is a 
more common ore mineral. Molybdenum 
is reported from all over the world, 
though only few countries like China, the 
United States, Chile and Canada are the 
main producers2. It is an important ele-
ment in making many types of steel  
alloys and super-alloys. Due to its ability 
to survive extreme temperatures without 
significantly expanding or softening, it is 
useful in making armor, aircraft parts, 
electrical contacts, industrial motors and 
filaments3. Generally, rhenium (Re) which 
is widely used for making super-alloys 
and as a catalyst, is also found to be  
associated with molybdenum. Radioiso-
topes of rhenium 188Re and 186Re are 
used for treatment of liver and pancreatic 
cancers. Therefore, any new report of 
molybdenum, by inference molybdenite, 
from the Indian shield may be an impor-
tant finding. 
 Occurrence of molybdenite in India is 
summarized in the GSI Dossier (Figure 
1; Singanenjam et al.4). A report of  
molybdenite in granitic plutons from the 
Pirancheru area near Hyderabad is also 

documented5. Structurally molybdenites 
are generally associated with shear 
zones, fracture systems and fold hinges4. 
Most of these molybdenite occurrences 
are associated with Pan-African to late 
Proterozoic (500–800 Ma) granites. How-
ever, molybdenum occurrences during 
Neoarchaean to Palaeoproterozoic are 
also known; for example, Kolar Schist 
Belt, Andhra Pradesh4 and Yegavkote 
near Chintamani, Karnataka6. It is impor-
tant to mention that except one5, all 
other4 molybdenite occurrences are asso-
ciated with other metal sulphides. The 
molybdenite occurrence in granite pluton 
reported from Pirancheru area near Hy-
derabad is probably primary in nature as 
it is not associated with any other sul-
phides4. Here we report the occurrence of 
molybdenite near Taramatipet, about 
20 km east of Hyderabad city, which  
occurs as disseminated-type porphyry 
deposit in fracture system within the  
mafic enclaves surrounded by granitoids 
(Figure 2). The collected molybdenite 
samples have been studied by ore petrog-
raphy and XRD to confirm this occur-
rence and understand possible genesis. 
 The study area is a part of eastern 
Dharwar craton (EDC) which consists of 
Peninsular Gneisses, plutons of potassic 
granites and granodiorites7,8 (2.56–
2.52 Ga)9, and Dharwar Supergroup 
(2.90–2.54 Ga) represented by volcano-
sedimentary greenstone sequences8. Re-

cent studies have shown that EDC was 
cratonized at ~ 2.5 Ga (ref. 8). Besides 
tracts of different generations of grani-
toids, a number of Proterozoic mafic 
dyke swarms are also emplaced through-
out EDC10–12. 
 The molybdenite occurrence is en-
countered near the village Taramatipet 
(17�q21�c01�sN, 78�q39�c84�sE; see Figure 2). 
This area comprises granitic plutons and 
widespread mafic enclaves within the 
plutons. Widespread mafic injections 
into the crystallizing 2.56–2.52 Ga calc-
alkaline to potassic granite plutons at all 
exposed crustal levels in the EDC are  
reported13,14. These mafic injections  
occurred during different stages of crys-
tallization of host magmas. The early in-
jections of mafic melts resulted in the 
formation of mafic enclaves, whereas 
late mafic injections resulted in synplu-
tonic mafic dykes15. The former condi-
tion is observed in the study area. There 
may be two conditions of mafic–felsic 
mixing during the early stages; the first 
is a very early stage of crystallization 
when both felsic and mafic melts form 
hybrid magmas leading to the formation 
of slightly mafic calc-alkaline granitoids, 
whereas during a slightly later stage, the 
viscosities of the two magmas may be 
different and permit only slight min-
gling15. During this later stage mafic  
enclaves are formed. It is suggested that 
these mafic injections form the terminal 
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event in the 2.56–2.52 Ga magmatism 
and spatially linked to crustal reworking 
and cratonization of the Archaean 
crust13,14. 
 Three samples of molybdenite were 
collected from the fracture system in the 

mafic enclaves. The locations of these 
samples are shown in Figure 2. Molyb-
denite exhibits metallic lusture, thin 
platy habit and bluish lead-grey colour 
and streak (Figure 3 a). In spite of this, it 
is essential to confirm its identification by 

additional characterization studies. There-
fore, ore petrography and XRD analyses 
were done on the collected samples in 
the present study. Microscopic examina-
tion of mafic enclave samples showed 
presence of either hypidiomorphic or, at 
places, porphyritic texture. The enclaves 
are essentially composed of hornblende, 
plagioclase feldspar, pyroxene, chlorite, 
ilmenite and apatite, which eventually 
classify them as meta-gabbro. As molyb-
denite grains are friable and only concen-
trated in fracture zones, none of them is 
seen in thin section of mafic enclaves. 
Hence, a piece of mafic enclave hosting 
molybdenite was polished for study  
under reflected light microscope. It 
showed extreme bireflectance and strong 
pleochroism under reflected light. It also 
showed lamellar twining and contained 
perfect cleavage (Figure 3 b). These char-
acteristics confirm the presence of mo-
lybdenite. 
 XRD study of a sample further con-
firmed the presence of molybdenite. The 
diffraction pattern was obtained on a 
PANalytical X’Pert Pro diffractometer 
fitted with a copper tube (CuK�D radia-
tion) and xenon detector at the Centre of 
Advanced Study, Department of Geo-
logy, Banaras Hindu University, Vara-
nasi. The sample was scanned over a 
range 5–80�q 2�T using a 1/2�q fixed diver-
gence slit and 1/4�q receiving slit with a 
step size of 0.0250, 1.20 sec/step and a  
total run time of 59 min 25 sec at 45 kV 
and 40 mA. The instrument was cali-
brated using a silica calibration standard. 
Phase identification was achieved by 
comparing the measured data to a refer-
ence database, viz. Inorganic Crystal 
Structure Database (ICSD) in PANalyti-
cal X’Pert High Score (Plus) v3.X data-
base. Results are presented in Figure 4. 
The most significant peaks of XRD 
analyses at d values 6.180 Å (100%), 
2.280 Å (30.12%), 1.832 Å (17.25%), 
2.052 Å (16.58%), 1.538 Å (16.54%) and 
2.743 Å (9.97%) confirm the presence of 
molybdenite which is of 2H poly-type. A 
few other minor peaks are also identi-
fied; however, these are also of molyb-
denite. The indexing based on unit cell 
dimensions a = 3.16 Å and c = 12.28 Å is 
consistent with the space group P63/mmc. 
Therefore, a combination of physical 
properties, reflected light petrography 
and XRD data clearly confirms the pres-
ence of molybdenite. 
 Most of the molybdenum deposits are 
found to be related to granite plutonism4,16. 

 
 

Figure  1. Distribution of molybdenite occurrences in India (1 to 11 – after Singanenjam et al.4, 
12 – from Vasudev and Jayaram6, 13 – from Saxena and Sudershan5; 14 – from the present 
study). 

 

 
 

Figure 2. a, Location of the study area. b, Generalized geological map of the study area. 
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Figure 3. a, Molybdenite on a fracture surface of a gabbro specimen. b, Photomicrograph of molybdenite lath under reflected 
light (magnification 50�u). 

 
 

 
 

Figure 4. a, XRD scan of the ore sample where six major peaks of molybdenite are labelled. Other visible minor peaks also belong to molyb-
denite. Numbers are marked at the increasing order of relative intensity. b, d spacing data of the analysed ore powder having space group P63/mmc, 
a = 3.16 Å and c = 12.28 Å. 
 
 
However, their genesis through mafic–
felsic magma mingling/mixing is also 
known17–20. Burnham21,22 suggested 
genesis of molybdenite through partial 
melting of Mo-enriched sialic source, 
whereas Candela and Holland23,24 rec-
ommended its genesis by Mo-enrichment 
in the magma due to the crystal frac-
tionation of acid magma having low  
water content. However, the source of 
hydrothermal fluid containing metal and 
sulphur is always a matter of debate.  
Recent publications17–19 advocate en-
richment of Mo through interaction/ 
mixing of felsic–mafic melts. Similar 
situation is observed for the present case. 

At several places in EDC there are suffi-
cient evidences to support felsic–mafic 
magma mingling/mixing13,14; all the four 
stages of felsic–mafic magma mixing 
and crystallization15 are observed at all 
these places, including the present study 
area. There are evidences which support 
that the sulphur and metals (Cu �r Mo) of 
porphyry deposits were transferred  
directly from mafic to felsic magmas as a 
result of magma mixing and/or crystalli-
zation of underplating mafic mag-
mas17,18,25–27. Therefore, by analogy with 
other fairly well-studied occurrences of 
molybdenite, the genesis of the Tara-
matipet molybdenite could be attributed 

to mixing of sialic magma with injec-
tions of deep-seated basic melts. 
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Erratum  
 

Anomalous silver concentration in volcano-plutonic rocks of  
Siwana Ring Complex, Barmer district, Western Rajasthan 
 
Rajeev Bidwai, S. Srinivasan, L. K. Nanda, Atanu Banerjee, P. N. Bangroo, A. K. Rai and P. S. Parihar 
[Curr. Sci., 2014, 106(2), 159–162] 
 
In the first paragraph, line 7, the dimension should read as 30 km �u 25 km instead of 30 km �u 25 m. We regret the  
error. 
 
 
 
 
 
 
 
 
 
 


