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Sedimentary manganese deposit in association with chert-jasper is present in
Neoproterozoic Penganga limestone in Pranhita-Godavari basin, Adilabad District,
Telangana. Manganese oxide deposit associated with massive limestone is exposed as
NW-SE trending ~35 km long and ~15 to 20 wide linear belt. Since the year 1962,
manganese excavation in this zone is reported to be continuing in this area. Pioneer
workers established strike continuity of this mineralization, however, its sub-surface
lateral extension and nature of mineralisation was so far unknown. Some attempts by
local mining agencies by drilling were also proved futile. As per the recommendation of
Natrajan and Reddy (FS 1974-75), an attempt has been made during FS 2017-18 to
understand the nature and sub-surface continuation of manganese mineralization below
Penganga limestone. The investigation brought out some very interesting geological
information apart from proving the continuation of manganese mineralization, which is
elaborated in this note.
The exposed mineralized zone is black in colour with thin lamination of chert-jasper
(Fig.1 & 2). Todorokite is the main manganese oxide ore. In very few trenches below the
oxide rich zone, fine grained pink coloured ore is observed. This pink colour ore is
manganese carbonate, rhodochrosite, which is considered as proto-ore (Fig.3). At places
manganese oxide also occur as fracture filling within rhodochrosite bed. The manganese
mineralization is associated with the massive limestone of Penganga Group. Other than
the exposed mineralized zone, most part of the area is soil covered and depth wise lateral
extension of the mineralization was not known till date.
In order to understand subsurface continuity of manganese mineralization, 200 m
scout drilling has been carried out in LSM block (30 Sq. Km.) and an average 70 cm thick
mineralized zone is intersected in three boreholes of Guda-Rampur area, Adilabad
district, Telangana. It was a very interesting and also exciting to see that the sub-surface
ore zone is entirely different from exposed manganese mineralization. But the average
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thickness of the mineralized zone is almost similar to the exposed mineralized zone. In
one borehole pink coloured mineralized zone is observed and rest of the two boreholes
mineralized zone is grey in colour (Fig.4 & 5). This subsurface grey or pink mineralized
zone is thinly laminated with chert and lack presence of manganese oxides. Therefore,
identification of mineralized zone was difficult by naked eyes, particularly the unique grey
coloured ore, which was resembling grey limestone. Chemical analysis, petrography,
SEM-EDX and XRD studies helped to confirm the mineralized zone.
The pink and grey coloured ore is the colour variation of fine grained manganese
carbonate- rhodochrosite. The grey coloured rhdochrosite is a rare variety and often
confused with the limestone in the core samples. Microscopic study of both grey and pink
ore shows that there is an alternate cryptic layering of rhodochrosite rich and silica rich
layer. It is very difficult to distinguish silica rich and rhodochrosite rich layer under
polarizing microscope and in SEM (Fig.6 & 7). Along with manganese ore, traces of
siderite, iron oxide, pyrite, few sulphide of Ni, Co, Cu, Pb, Sb, As etc., and very few grains
of barite and monazite were also identified.
Chemical analysis of drilled core samples show that mineralized zone contain
manganese percentage between 16.48% to 22.34% and top few meter of each borehole
is of cement grade limestone. A reconnaissance resource UNFC (334) of manganese and
cement grade limestone is calculated for LSM block. A total of 2.514 million tonnes
resource is calculated for manganese while 77.16 million tonnes resource for cement
grade limestone. After correlating the three boreholes along with exposed manganese
horizon subsurface lateral continuation of mineralization is confirmed for the first time. An
attempt has also been made to bring out the genesis of this strata bound manganese
mineralization.
In the present scenario, rhodochrosite is observed in ‘exposed ore zone’ as well
as in ‘sub-surface ore zone’ whereas todorokite occur only in exposed zone. XRD
analyses of core samples show that major mineral is rhodochrosite with silica. Cryptic
layering in mineralized zone suggests sedimentary origin. The geochemical characters
and presence of minor sulphide minerals suggest synsedimentary hydrothermal volcanic
exhalative type of mineralisation. Presence of tuffaceous bed (Fig.8) is observed just
above the exposed mineralized zone. This tuff is extremely fine grained; nothing can be
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identified under microscope. Rare presence of angular grains of feldspar and quartz are
observed under scanning electron microscope. Detailed study is under progress.
Nature of mineralization, geochemical signature and striking presence of tuff
supports the above mentioned synsedimentary volcanic exhalative type model. During
the carbonate precipitation, manganese rich volcanic emanates come out through some
conduit plane/vent and co-precipitated. The volcanic emanations were episodic and
associated penecontemporaneous deformation suggest relatively unstable syntectonic
activity. The basin margin faults might have behaved as conduit plane for fluid migration.
Later on, due to supergene alteration, proto-ore rhodochrosite gave rise to secondary
manganese oxide (todorokite) along the fault zone/weak zone whereas the sub-surface
rhodochrosite remained unaltered.
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Fig. 1: Sharp contact between massive limestoen and manganese oxide ore in pit
section.
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Rhodochrosite

Fig. 2: Thin lamination of manganese
oxide and chert.

Fig. 4: Thin laminae of silica rich and pink
colored rhodochrosite layer in core sample.

Fig. 3: Rhodochrosite enriched part below
manganese oxide rich zone.

Fig. 5: Thin laminae of silica rich and grey
colored rhodochrosite layer in core
sample.
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Rhodochrosite

Fig. 6: Cryptic layering of rhodochrosite and
silica rich layer.

Fig. 7: Alternate rhodochrosite and silica
rich layer.

Fig.8 Hand specimen of tuff.
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