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Molybdenum is strategic metal for India, and the entire requirement is met by imports.
Molybdenum (Mo) is a refractory metal used principally as an alloying agent in steel, cast iron & super
alloys to enhance strength and wear and corrosion resistance. Molybdenite (MoS2) is the principal ore of
molybdenum. Important geological spheres in India for molybdenum are extension areas of BhabaniHarur-Uttangarai belt and hydrothermal setting in Bundelkhand granitoid complex (IBM, 2017).
The Assam Meghalaya Gneissic Complex (AMGC) is dominated by high-grade
Precambrian Gneissic Complex, overlain by intracratonic sediments of Shillong Group with
metavolcanics, Khasi greenstone, all intruded by Upper Proterozoic-early Palaeozoic granites. The
AMGC comprised of granulite, amphibolites, granulites, pelitic schists, high-grade gneisses, migmatites,
meta-sedimentary rocks of Shillong Group, late Proterozoic to early Palaeozoic granites and metavolcanic intrusions were well exposed in Meghalaya and Assam.
The Khetri block lies at the NNE corner of the AMGC which falls in the Survey of India
Topographical Map No. 83B/4. The Khetri block exposes the high grade rocks such as calc granulite, two
pyroxene granulite and khondalite (quartz sericite/sillimanite/biotite schist with/without graphite) which
were subsequently intruded by granitoids (migmatite, alkali feldspar granite, porphyritic granite), mafic
intrusive (gabbro, dolerite, vaugnerite), pegmatite, quartzo-feldspathic and quartz veins (Fig. 1).

Fig. 1: Geological map prepared on 1:12,500 scale of Khetri Block showing anomalous tin, tungsten, molybdenum and total REE
values (Priya et al., 2019).

In the course of geological mapping in and around Khetri area, the higher values of
molybdenum in the pegmatite have been reported at the contact between the migmatite and alkali feldspar
granite at Helagog and Khaloibari areas in thirty meter zone with a total of 8 Nos. of pegmatites having
the maximum width up to 1.8 m. The pegmatite was observed at below ~90 m level from the top surface
which means the pegmatite body didn’t reach the surface in both Helagog and Khaloibari areas. The
pegmatite is chiefly composed of orthoclase, albite, smoky quartz, biotite, muscovite, apatite, tourmaline,
beryl, fluorite, and molybdenite with disseminations of chalcopyrite and pyrite. The molybdenite is
occurring as flakes all along the basal cleavage of biotite and cleavage of orthoclase. Powellite also
detected under the UV light showing bluish white fluorescence in the same pegmatite. Under the reflected
light, the molybdenite shows strong bireflectance, whitish grey to white reflection pleochroism; scratched
appearance; tabular twinning; undulose extinction; and no internal reflections. The molybdenite is
generally observed as subparallel to crumple blades disseminated in biotite and orthoclase (Fig. 2: a & b).
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Fig. 2: (a & b) Hand specimen showing the molybdenite flakes in the pegmatite, Helagog. The inset is
molybdenite flakes recovered from the pegmatite of Helagog. (c) BSE image showing molybdenite flake
along the cleavage plane of biotite which is present in the pegmatite, Helagog. (d) BSE image showing the
presence of powellite within the molybdenite from pegmatite at Helagog.

f

e

Fig. 2:(e & f) BSE image showing gold within present in granodiorite at Helagog.
A total of 19 molybdenite bearing pegmatite shows the molybdenum values ranging from 0.05 to 0.11
% and REE values ranging from 0.10 to 0.14 %. The XRD results also confirmed the presence of
molybdenite. The associated minerals observed along with the molybdenite were chalcopyrite, pyrite
and magnetite which indicate its characteristic oxygen fugacity. The euhedral zircon was found all
along with the molybdenite and biotite. The host granitoid i.e., migmatite, under the EPMA and SEM
stud y, revealed the occurrence of gold grains (Fig. 2: e & f), powellite, chalcopyrite, pyrite, pentlandite,
iridium rich REE, sphalerite and galena. At Helagog, 24 meters zone with 6 Nos. of molybdenite
bearing pegmatites with anastomosing trend (both the horizontal and vertical pegmatite) were
delineated. The length is varying between 10 to 15 metres and width of the pegmatite is varying from
0.1 m to 1.8 m. At Khaloibari, 06 meters zone with 2 Nos. of molybdenite bearing pegmatites with
NNE-SSW trend up to 0.3 meter thick were delineated. The carrier minerals or ligands plays important
role in the granophile deposits which have the capacity to carry the granophile elements through the
pathways i.e., pegmatite, quartz veins, shear planes, etc from the source granites or fertile granites. The
carrier mineral for the molybdenum in the Khetri block are fluorite, tourmaline, beryl and fluorapatite.
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