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PREFACE

The metallic manganese on earth is rated as the 12th most abundant element in the litho-
sphere, estimated around 28.46x1018 tonnes or so i.e., 0.1087% by proportion of weight. Thus it
almost becomes a scarce one, so far as its deposits are concerned. Industrially manganese metal
is a vital component of steel and its major use is for metallurgical purpose.

The 96% of global production of manganese today is from barely 7 countries viz. CIS,
RSA, Brazil, Gabon, Australia, China and India in decreasing order of tonnages raised annually.
The global resource base is close to 12 billion tonnes including Indian reserve of about 240 million
tonnes.

Indian manganese ores are preferred by many as they are generally hard, lumpy and
amenable to easy reduction. In the Indian continent, the deposition of manganese must have taken
place in varying environmental settings and by different geological processes but the sedimentary
mode of formation far outweighed other methods such as supergene enrichment etc. These
manganese ores have been selectively exploited either for direct use or for sweetening the otherwise
available phosphor-rich ores. Favourable geological and geomorphological settings, existing well
connected rail and road links, easy amenability of ores to beneficiation and liberal Govt. policies
make the exploitation of Indian manganese deposits practically a no risk proposition.



INTRODUCTION

Manganese is a vital component of steel and over 90% of manganese produced world
over is used for metallurgical purpose. Ore utilization mode and smelting practice vary from
operator to operator but the general world-wide approach is to produce high-carbon ferro-
manganese.

Indian reserve of manganese ores today stands around 240 million tonnes. The man-
ganese ore provinces are of quits good number in the Peninsular India which include the ore
deposits of Madhya Pradesh, Maharashtra, Orissa, Karnataka, Andhra Pradesh, Goa, Gujarat and
Bihar. Two states namely Karnataka and Orissa dominate the ore reserve scenario accounting
40% and 25% of the national endowment respectively M.P. - Maharashtra manganese belt and
Goa provide about 60 m.t. The state-wise ore reserves of recoverable material as per National
Mineral Inventory (NMI) compiled by Indian Bureau of Mines (IBM) as on 01-04-1990 are as under:

NMI of Manganese Reserve (Provisional) (x 103 Tonnes)

State Proved Probable Possible Total

Andhra Pradesh 6.5 4157.1 3368.1 7531.7

Bihar 0.2 – 2298.0 2298.2

Goa 2150.7 11432.3 9976.0 23559.0

Gujarat – – 1477.3 1477.3

Karnataka 2262.3 10427.4 51858.2 64547.9

Madhya Pradesh 9712.2 2510.3 4818.0 16544.5

Maharashtra 10138.1 5662.4 3373.1 19173.6

Orissa 4792.7 7604.9 28438.5 40836.1

West Bengal – – 100.0 100.0

Total 28566.7 41794.4 105707.2 176068.3
� 176.1 m.t.

* Plus Bellary-Hospet of Karnataka-Goa = 62.6 m.t.

Additional ore reserve of Karnataka and Goa worked out by GSI but not included in the
NMI of IBM. The total resources of Indian manganese ore, as on data, may hence be deemed to
be around 240 million tonnes.

Production pattern of Indian manganese ores show the ore raising rates of 4.15 lakh
tonnes for Orissa and 3.25 lakh tonnes for Karnataka (provisionally) in 1990-91, as the highest



State-level productions during the year. However in matters of high-grade ore of Mn:44-48%, M.P.
raised 1.99 lakh tonnes, Maharashtra 1.32 lakh tonnes, Orissa 46,836 tonnes and Karnataka
21,436 tonnes respectively.

Based upon the utilisation in the user industries, an Expert Group of the Deptt.of Mines
in their report of Oct’87 recommended the following specification for the manganese ore :

1. Battery Grade MnO2 (dry basis) 72% min.
Fe (dry basis) 7% max.
Cu, Pb, Cr and Ni Trace
Form of Ore Gamma

2. Chemical Grade MnO2 75%
Fe 1.5 max.
Cu Traces

3. Ferromanganese Mn 46% min
Grade Mn : Fe ratio 4.6:1 min

P 0.2% max.

4. Blast Furnace Mn 25-35%
Grade P 0.2% max.

Al2O3 7.5% max.
SiO2 13% max.
Size 10-40 mm

5. Medium Grade Mn 35-45%

6. Conditional Mn less than 25%
Ore

However, the annual consumption pattern and quantity of 1.18 million tonnes is below the
indigenous production, which is around 1.35 million tonnes. This presents an overall picture of self-
efficiency, though a real analysis of the high grade ferromanganese ores vis-a-vis its requirement
may project a rather gloomy picture of the raw material of this particular special requirements only.
The consumption picture in India for 1989-90 (provisionally) was:

2



Table 2 : Consumption of manganese ores in India

Type of Use Quantity(tonnes) Consumer Unit Nos.

1. Alloy Steel 200 2

2. Battery making 24,900 10

3. Chemical Industry 2,700 7

4. Ferro-alloys 576,000 13

5. Iron & Steel 574,900

6. Lead-Zinc Smelters 2,900 3

7. Other Ceramics e.g.
fire-clay, glass, paints 300 14

Total 1,181,900

The greenstone hosted manganese deposits are older in age and have general close
association of Banded Iron Formation such as in the Dharwarian rocks of Karnataka, Goa as also
the Iron Ore Supergroup of Orissa, namely in Bonai-Keonjhar tracts of North Orissa. As the time
sequence changes over from Archaean to Proterozoic, both the Khondalite-hosted ores (called as
Koduritic in classic literature, Fermor, 1909) as well as the Adilabad beds of ore with the Penganga
sequence, manifesting with practically no association of iron or BIF, indicate progressive separation
of iron or BIF, indicate progressive separation of iron from manganese. The Gonditic ores of
Sausars and Gangpurs, geochemically from the intermediate stages where in BIF association has
disappeared but the Late Archaean metasediments were forced in an association with graphitic
schists as well as carbonate rocks. The chemogenic situation as must have been in the earlier BIF-
associated phase, has persisted before a clastic-silicate phase of manganese, possibly get laid up
to form Khondalite-hosted ores or the Penganga bedded ores of manganese. Tertiary-Quaternary
lateritisation processes with alternate wet and dry spells of climate, had affected the manganiferous
sequences of the subtrata. Thus the ‘lateritoid’ ores are situated over some gondites and the
Khondalite hosted material as also on the BIF-associated greenstone hosted ore material.

The manganese ore deposits of M.P.-Maharashtra belt, Visakhapatnam-Srikakularn belts
of Andhra Pradesh, Gangpur Manganese belt of Orissa and a part of North Kanara deposits are
bedded type. The deposits of Singhbhum-Keonjhar-Bonai belt, Bellary-Hospet and North Kanara
belt of Karnataka are mainly of lateritoid type. Manganese ores of Bonai-Keonjhar belt are known
for their low phosphorous content. More than 50% of the manganese ore deposits of M.P.-
Maharashtra are of high grade.
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This document of detailed information on manganese ores in India has been prepared in
two parts - one part deals with the manganese ore deposits of Eastern India detailing Orissa,
Andhra Pradesh and Bihar deposits, and the other part deals with the western and south-central
part of the country comprising M.P.-Maharashtra, Karnataka, Goa, Gujarat and Rajasthan.

CHAPTER - I

MANGANESE DEPOSITS OF ORISSA

Introduction :
So far reserve estimate of manganese ore is concerned Orissa stands second to Karnataka.

However, Orissa is the largest producer of manganese ore in the country at present and its major
share comes from Bonai-Keonjhar manganese belt of north Orissa. Other manganese belts of
Orissa are Nishikhal-Kutinga of south Orissa and gonditic deposits of Gangpur belt.

A. BONAI - KEONJHAR BELT
Bonai-Keonjhar belt of north Orissa contributes 90% of the production of manganese ore

of the State whose share comes to 36% of the country’s total production. This belt is one of the
most important manganese ore producing region of India because of its low phosphorus content
in the ore.

1. Location :
District : Keonjhar and Sundergarh
Tahsil : Barbil and Koira
Lat. : 21°40' and 22°15' N
Long. : 85°00' and 85°35' E
Toposheet Nos. : 75 G/5 and F/8

2. Geological set-up :
Bonai-Keonjhar iron ore manganese belt forms a 60 km long & 25 km wide synclinorium,

referred to as ‘Iron-Ore horse shoe’ plunging variously to north and north east. The banded iron
formations; which broadly define the outline of the synclinorium, are almost continuously exposed
along the margin, while manganese ore bearing shales occur within the core region of the fold.

The entire region displays the effect of superposed folding on two near perpendicular axes,
the generalised trends being NNE-SSW & WNW-ESE to NW-SE.
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OUT LINE GEOLOGICAL MAP OF ORISSA
SHOWING LOCATIONS OF MANGANESE ORE

DEPOSITS

1. Bonai - Keonjhar manganese ore belt
2. Nishikhal - Kutinga manganese ore belt
3. Gangpur manganese ore belt

Pt. - 1



Bonai-Keonjhar belt forms a part of the oldest metasedimentary formation of the Chhota-
nagpur plateau and is considered homotaxial with the Dharwars. The Iron Ore Group of rocks
comprises slightly metamorphosed banded iron formation (BIF), basic to intermediate volcanic
rocks, black and banded silty shales, variegated clayey shale, ferruginous shale, dolomite and
chert. While rocks are extensively lateritised to various depths, the ore bodies are defined to
approximately 50 m to 55 m. zone. The mixed fades formation is about 40-120 m. thick.

The stratigraphic succession of the belt is summarised below:
Kolhan Group Sandstone, conglomerate & shale

.......... Unconformity..........
Mixed facies Basic Lava & tuff, iron and
formation manganese ore, shale, chert

dolomite, sandy & silty shale
of clastic formation

Iron Ore Super Up. Banded shale member
Group Banded shale Lower black shale member
(Koira Group) formation Coarsely banded jaspilite member

Volcanic Upper tuffaceous shale
formation Lower basic Lava

.......... Unconformity..........
Singhbhum granite with enclaves of older metasedimentary

(OMG)

3. Controls of mineralisation:
Manganese ores have been mainly derived from the Secondary enrichment of the original

manganiferous shales associated with Precambrian BIFs. They also occur as lateritoid cappings
extending down to various depths and merging in to underlying parent rocks. Manganese ore is
partly syngenetic and structurally controlled and of lateritic origin in parts.

Manganese ore occurs in three distinct lithological associations :
(i) As thin bands, lenses, stringers & as box works of various shapes conformable

with variegated, cherty and brecciated ferruginous shales. This is the major repository of manganese
ore to the region.

(ii) As irregular pockets, nodules and lenses of variable shapes within laterites at
surface level in depths varying from 0 to 10 m.

(iii) As thin veins and veinlets cutting across one another within cherts and cherty
quartzite. Sometimes these are good grade ores. Gradation of one type to the other is commonly
noticed. Rich pockets of ore are confined to the interface of brecciated and non-brecciated Iithou-
nits.
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Pyrolusite, psilomelane and cryptomelane are the chief ore component of the whole
manganese belt. The extent of the ore bodies range in dimension from a few metres to 300 m.
The width of the ore body is proportionately much less compared to length. In all 232 big and small
ore zones have been located in the area.

4. Quantum of work and ore reserve :
Preliminary investigation for manganese started during 1968-69 and 1972-73 which was

followed up by intensive exploration programme for assessment of manganese resource from
1973-74 and is continuing till now.

The break-up of the work, phasewise, is as follows:

Phase-l a) Areas investigated

i) Roida-Bhadrasai, Keonjhar district, OMC Ltd.

ii) Bhadrasai, Keonjhar district-Formerly of B. Patnaik

iii) Siljora-Kalimati mines, Keonjhar district, M.L. Rungta

iv) Gurda Block, Keonjhar district-S.G.B.K.Mines

v) Churmalda, Keonjhar district-Formerly Tullock

vi) Sarkunda Mines, Sundergarh district-S.Lal.

b) Quantum of work done

Geological mapping (1:2,000) : 23.28 sq.km

Pitting/Trenching

(Shallow & deep pit) : 27,986.64 cu.m

Drilling in 338 boreholes : 11,406.05 m

Sampling : 6718 nos

c) Reserves and Grade

Reserve at 20% cut-off

Probable : 2.49 M.T.

Possible : 9.42 M.T.
Total : 11.91 M.T.

Gradewise reserve distribution:

i) High grade (+45% Mn) : 2.38 -13.40%

ii) Medium grade (35-45% Mn) : 8.48-21.25%

P upto 0.19%
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iii) Low grade (25-35% Mn) : 37.69-42.40%
P (0.05-0.09%)

iv) Marginal grade (20-25% Mn) : 21.75-33.17%
v) Black iron (7-20% Mn) : 5.91-16.51%

Phase - II Work was taken up in public sector leaseholds only from
1980-81 to 1987.

a) Blocks investigated
1) Dubna Leasehold of M/S OMC
2) Kalrudkura of M/S SAIL
3) Podadih of M/S SAIL
4) Inganijharan leasehold of M/S MOIL now free

b) Quantum of work
i) Geological mapping (1:2,000) : 9.42 sq.km
ii) Drilling 143 boreholes : 8.766.75 m
iii) Sampling & chemical analysis : 1,412 nos

c) Grade & reserve
Probable : 0.23 M.T.
Possible : 1.69 M.T.
Total : 1.92 M.T

Phosphorous content & gradewise reserve distribution is similar to those in Phase I.

Phase - IIB 1987-88 to 1993 continuing programme.
In this phase the following private and public sector leaseholds were taken up for investigation.

a) Blocks investigated
1. Kadadih block, Sundergarh district (Govt. of Orissa).
2. Orahuri block, Sundergarh district, M/S O.M.M.
3. Patmunda block, Sundergarh district, M/S O.M.M.
4. Mahulsukha block, Sundergarh district, M/s AMTC
5. Thakurani block, Keonjhar district, OMDC

(presently worked Bharat processing & Mining Engineering Ltd.)
b) Quantum of work (Upto April ’93)

Geological mapping (1:2,000) : 8.8 sq.km
Core drilling (76 boreholes) : 4469.05 m
Sampling & chemical analysis : 1259 nos.

c) Reserve & Grade The reserve and grade are under computation.
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B. KUTINGA - NISHIKHAL BELT: KORAPUT DISTRICT

Introduction :

Kutinga-Nishikhal manganese belt is 32 kms, in cumulative strike length running roughly
in a N-S direction enclosed within khondalites of the Eastern Ghat Super group of rocks and is
divided in to 2 main sectors. The north Nishikhal sector and the south Kutinga sector. Investigation
for estimation of resource of manganese ores has been taken up in these areas starting in the year
1980-1981 and continuing till date.

I. NISHIKHAL BLOCK - FIRST PHASE (1980-1987)

1. Location :
Village : Nishikhal
Tehsil/Sub-division : Rayagada
Lat./Long. : 19°12'27" : 83°13'35"
Toposheet : 65 M/4

2. Geological set-up :

Considering the geology of the surrounding area the following succession is arrived at.

Laterite
Granitic rock Porphyroblastic garnetiferous,

granite gneiss and granodioritic
gneiss & migmatite.

Charnockite suite Hypersthene bearing granitic &
granulitic gneiss.

Eastern
Ghat Khondalite suite Garnetiferous biotite-sillimanite
Super graphite schist with varying
Group proportions of mineral consti-

tuents, garnetiferous quartzite &
quartzo-feldspathic rock & quartz
manganese rock hosting manga-
nese ore and calc-granulite.

Calc-granulite or the calc-silicate rocks are the oldest member of the Eastern Ghat Super
Group which occurs as discontinuous thin folded bands in contrast to the Khondalites forming long
hill ranges. Included in the Khondalite Group are garnetiferous quartz-feldspar-sillimanite-graphite
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schist and gneiss, garnetiferous laminated quartzite, sillimanite quartzite, feldspatftc quartzite, quartzo-
feldspathic rock (weathered) and ferruginous cherty quartzite. Manganese ore is associated with
ferruginous cherty quartzite, quartz-manganese rock and garnetiferous quartzo-feldspathic rock.

3. Controls of Mineralisation :

Manganese ores occur mainly as bedded deposits parallel to the strike of foliation of the
enclosing khondalitic rocks which varies from N-S to NNE-SSW with steep easterly dips. There are
off-setting veins of rock, manganese ores ramifying the host ferruginous cherty quartzite, quartz-
feldspathic rocks and quartz manganese rocks.

Non-association of ores with garnetiferous quartzite and calc-granulite occurring in close
vicinity of this mineralised belt indicated that the mineralisation is lithologically controlled, though
modified and enriched by processes of secondary enrichments.

There are three ore bands of which the western most band I is of high grade, middle band
II is of medium grade and eastern band III is of low grade siliceous ore. The average cumulative
thickness is 14 to 20 m spread over a width of 120 m.

Mainly five (5) types of ores are observed.

1. Hard lumpy ore: It is associated with brown ferruginous
cherty quartzite occurring as discrete lensoid bodies often two or
more lenses coalescing to form ore band.

2. Streaky ore: Occurs as interfolial bands with quartzo-feldspathic
rocks.

3. Cavity filled ores: Mainly dioxide and high grade ores are pro-
duced from such locales.

4. Brecciated & friable ores: This type is associated with quartz-
manganese rock.

5. Clayey and waddy ore: These are generally of low grade ores:

Chief manganese ores are pyrolusite, psilomelane and cryptomelane.

4. Quantum of work :
The work was undertaken in Nishikhal south and north blocks.

i) Mapping (1:50,000)/(1:63,360) : 637 sq.km

ii) Detailed mapping (1:5000)/(1:2000) : 8.26 sq.km

iii) Drilling : 5985.65 m

iv) Pitting & trenching : 1123 cu.m

v) Sampling : 4035 Nos.
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5. Dimensions of Ore body :
The average cumulative thickness of ore band is 14 to 20 m spread over a width of 120

m. Ore bands occur as seams extending for a strike length of nearly 2 km with thickness of
individual bands varying from 2 to 12 m.

6. Ore reserve & grade :
A total of 10.2 million tonnes of combined proved and probable category has been estimated

upto a depth of 125 m at a cut-off grade of 20% Mn with phosphorous up to 0.4%.

Proved Probable

Nishikhal (N-Block) 6.401 M.T. 1.684 M.T.

Nishikhal (S-Block) 2.131 M.T. For North & S.

Total : 8.532 M.T. 1.684 M.T.

II. PODAKANA - TALDHODSHI BLOCK - PHASE II (1988-90)

This block was taken up as a part of 2nd phase of investigation between 1987-91 during
which resource estimation was completed in Taldhodshi block, Podakana south block and Podakana
south extension block.

1. Location :
District : Rayagada

Tehsil/Sub-Division : Rayagada

Village : Podakana and Taldhoshi

Lat./Long. : Podakana (19°10'00'' : 83°14'06")

Taldhodshi (19°45'45" : 83°12'10")

Toposheet No. : 65M/4

2. Geological set-up :
The Geological set-up and the geology of the ore bearing horizon of Podakana-Taldhodshi

area are the same as that described in the foregoing Nishikhal area chapter.

3. Controls of mineralisation :
Same as already described under Nishikhal area.
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GEOLOGICAL SURVEY OF INDIA

PLAN SHOWING AREAS OF MANGANESE ORE
INVESTIGATIONS IN BONAI-KEONJHAR

BELT, KEONJHAR & SUNDARGARH
DISTRICT, ORISSA.

(PART OF TOPOSHEETS No. 73G/5 & F/8)
SCALE

(SHOWING BLOCK-WISE RESERVE &
No. OF BOREHOLES)
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MAP SHOWING THE DISTRIBUTION OF MANGANESE ORE IN SARKUNDA-BHUTURA AREA

Pt. - 3

Manganiferous laterite
Manganese ore
Manganese associated with charts
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GEOLOGICAL SURVEY OF INDIA
GEOLOGICAL MAP OF KOIRA AREA, BONAI-KEONJHAR BELT

SUNDARGARH DISTRICT, ORISSA
(Part of Toposheet No. 73 G/1 & G/5)
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GEOLOGICAL MAP OF KUTINGA-NISHIKHAL AREAS,
SHOWING MANGANESE ORE DEPOSITS & BLOCKS
INVESTIGATED, KORAPUT & RAYAGADA DISTRICT,

ORISSA
Pt. - 5(PART OF TOPOSHEET No. 65 M/4)
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GEOLOGICAL SURVEY OF INDIA

GEOLOGICAL MAP OF MANGANESE ORE DEPOSIT,
NISHIKHAL, KORAPUT DISTRICT, ORISSA.

TOPOSHEET No. 64 M/4
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GEOLOGICAL SURVEY OF INDIA

GEOLOGICAL MAP OF KUTINGA MANGANESE DEPOSIT,
KORAPUT DISTRICT, ORISSA.
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4. Quantum of work done :
Geological mapping : 250 sq.km
(1:25,000 scale)
Detailed geological : 2 sq.km
mapping (1:5,000)
Sampling and analysis : 300 Nos.
Pitting and Trenching : 250 cu.m
Drilling (49 boreholes) : 4,720.50 m

5. Dimensions of Ore body :
The ore bands in Podakana, Podakana south and Taldhoshi blocks exhibit disconnected

disposition of ore bodies with cumulative strike length of 1.7 km in case of first two blocks and 1 km
in case of the third block with thickness of the order of 3 to 9 metres repeated often through folding.

6. Ore Reserve and Grade :
A total reserve of 7.739 million tonnes of probable category at 20% cut-off grade has been

estimated in Podakana-Taldhodshi block up to a depth from 100-120 m, with the following block-
wise break-up:

i) Taldhoshi and Upper Shoshi : 2.982 m.t.
block.

ii) Podakana south Block : 3.384 m.t.
iii) Podakana south extension : 1.373 m.t.

and east block.

Total : 7.739 M.T.

III. KUTINGA-DEVJHOLA BLOCK

Phase - III (1991- Continuing)

Kutinga block is Iocated 20 km south of Nishikhal where investigation is continuing.

1. Location : District : Koraput
Tehsil : Lakshmipur
Village : Kutinga & Devjholla
Lat./Long. : Kutinga(19°01'54" : 83°10'21")

Devjholla(19°02'50'' : 83°11'45")
Toposheet No. : 65 M/4

2. Geological set-up :
The Geological set-up is same as described under Nishikhal block.
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3. Controls of mineralisation :
Same as described under Nishikhal.

4. Quantum of work (Upto May’93) :
Large scale mapping : 85 sq.km
(1:25.000 scale)
Drilling (6 boreholes) : 401.5 m
Sampling & analysis : 255 nos.
Pitting & Trenching : 85 cu.m

5. Dimensions of the Ore body :
Individual length of ore band sometimes exceed 100 m extending over a cumulative strike

length of more than 500 m with width going upto 16 m.

6. Reserve :
Work is in progress and reserve under computation.

C. GANGPUR MANGANESE BELT, SUNDERGARH DISTRICT

Tectono-stratigraphic set-up of the Gangpur Group in north-western part of Sundergarh
district of Orissa is similar to that of Sausar Group of rocks of Maharashtra and Madhya Pradesh
with gonditic manganese association. This Late Archaean manganese belt spreads over a strike
length of about 50 km. Earlier workings at several places in this belt indicated high/medium grade
ore.
1. Location : District : Sundergarh

Tehsil/Sub-division : Sundergarh
Village : Ghoriajor, Kamtimunda, Ghatbud, Nakti,

Jajpur, Dandjamira, Panchra, Pandrisila,
Gobira, Jaidega

Lat. : 2I°01'00" & 22°20'00"
Long. : 84°06'00" & 84°45'30''
Toposheet No. : 73 B/4, 7,8,11,12.

2. Geological set-up :
Alluvium
Laterite

Carbon phyllite and carbon quartzite
with Gondite & Manganese ore
Dolomitic marble

Gangpur Group quartzite and Quartz-schist
Raghunathpali conglomerate
......... Unconformity.........

Iron-Ore Super Group Metasedimentaries and metalavas and
granites of Iron-Ore Group.
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Manganese ores in the Gangpur Group is associated with Gondites occurring as bedded
and stratified deposit displaying a clear parallelism to the manganese ore deposits found within the
Sausar group of Madhya Pradesh-Maharashtra manganese belt. The Gangpur possibly represent
the eastern continuation of the Sausar belt of Madhya Pradesh intervened by a wide tract of Chat-
tisgarh group of rocks in Madhya Pradesh and Orissa.

The Gangpur group of rocks comprising mica-schist, phyllite, quartzite, calc-marble, carbon
quartzite and carbon phyllite and sheared conglomerates have been thrown into an assy-metrical
easterly plunging broad synclinorium with overturned southern limb dipping southerly. Gondite and
manganese ore occupy more or less the core region of the fold:

3. Controls of mineralisation :

Manganese minerlisation is of bedded and stratiform type. Manganese ore associated with
Gondite, rock comprising mainly rhodonite and rhodocrosite is hosted within carbon phyllite & schist
and occur as lenses spread over strike length of more that 50 km. running roughly in ENE-WSW
direction. The ores have been enriched by processes of supergene enrichment as evidenced by
formation of higher oxides like pyrolusite, psilomelane and braunite. Ore bodies, in general, display
a pitch of 30°-35° towards S10°-15°E.

4. Dimensions of the Ore body :

The ore bodies occur as lenses, commonly, in en-echelon pattern. Length of the ore zones
vary from few metre to 30 m and width from 0.5 m to 3 m as seen from records. There is no mining
activity at the present. There are many pockety occurrences of a lateritic ores within this belt.

5. Quantum of work :

The investigation has been taken up this year and the drilling is about to start. Work done
so far is as follows:

1. Plane table mapping : 0.7 sq.km
2. Sampling (Petrochemical) : 20 Nos.

6. Reserve and Grade :

As per Krishnan (1937) high grade ores with 54%-15% Mn & phosphorus not exceeding
0.15% have mostly been mined and transported in the past. A total of 3,70,000 tonnes of ore has
been produced only from the western Ghoriajor sector, the deepest mine (around 60 m) within the
belt.
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D. OTHER MANGANESE DEPOSITS/OCCURRENCES IN ORISSA

Beside the important belt wise deposits already described there are many smaller deposit/
occurrences of the ore in Koraput(Rayagada), Kalahandi, Bolangir and Sambalpur districts.

Rayagada district
Smaller deposits of manganese ore within the Eastern Ghat Granulite belt occur around

Lilugumma (19°16' : 83°13'), Karajolla (19°08' : 83°11'15") and Kashipur. Deposits/occurrences
near Miniguda and Ambadodla extend into Kalahandi district in the north. Deposit near Muniguda
is at present under investigation.

Bolangir district
The reported occurrences of manganese ore are confined to a 25 km long belt consisting

of lateritised schists of Khondalite suite. The ore bodies occur as bands and pockets with steep
dips ranging in width up to 5 m. Richest concentrations are found at the contacts of the calc-granu-
lites.

Important deposits of Bolangir district occur at Dungar palli, Bhaludngri(20°46' : 33°21'),
Godashankar (20°47' : 83°22') and Kapilabahal (20°46' : 83°19'). A reserve of about 693,000
tonnes of ore is estimated in the area.

Sambalpur district
Manganese ore occurs in an intensively lateritised zone about 25 km long in the Bamra

sub-division. The ore is distributed in the laterite. A total reserve of about 120,000 tonnes has been
estimated by the Indian Bureau of Mines (1986).

CHAPTER - II

MANGANESE ORE DEPOSITS OF ANDHRA PRADESH

Introduction :
Manganese ore deposits in Andhra Pradesh occur as localised pockets in the Eastern

Ghat metamorphics of the Archaeans and Proterozoic Penganga sediments. The deposits associated
with the Archaean metamorphics are found in Visakhapatnam, Vizianagaram and Srikakulam districts
and those with the Penganga in Adilabad district.

Andhra Pradesh contributes about 9% of the total production of manganese ore in the
country. The manganese ores are generally of low grade with high phosphorus content and hence
need beneficiation or blending with suitable high grade ores. The Easten Ghat deposits are hosted
by i) quartzite, calc-gneiss and garnetiferous quartzite, ii) contact zones of calc-granulite with
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garnet-sillimanite gneiss and garnetiferous quartzites and iii) banded manganiferous quartzite of
Khondalite Group. The Penganga manganese deposits in Adilabad district are hosted by lime-
stone.

VIZIANAGARAM - VISAKHAPATNAM MANGANESE BELT

SALUR BLOCK :
i) Location : i) District : Vizianagaram

ii) Taluk : Salur
iii) Village : Diguva Medangi and

Chikkapara
iv) Lat. : 18°39' and 18°39'50"
v) Long. : 83°08' and 83°06'30"
vi) Toposheet No. : 65 N/2

ii) Geological set-up :
The manganese-ore in Diguva Medangi and Chikkapara area occurs within the Quartzite

and calc-gneisses of the Khondalite Group of the Eastern Ghats Supper Group. These
metasedimentaries occur as enclaves within the migamatite gneisses. The manganese-ore and the
host-rock, litho-units occupy the synformal ‘Kheels’, wrapped by the migmatites. The manganese-
ore, including metasedimentaries, crop out intermittently, along strike in the form of giant boudins.

iii) Controls of mineralisation :
Manganese-ore occurs primarily associated with Quartzite and to some extent with calc-

gneisses and hence a lithological control is evidenced. Interbanding of calc-gneiss, manganese
and quartzite is noticed. The banding varies between a few centimeters, at the margins of the
boudin-like occurrences, to some tens of metres in the center parts, where the manganese-ore is
being selectively mined.

iv) Quantum of work done :
i) Detailed mapping : 1.0 sq.km (1:4000 Scale)
ii) Sampling : 10 Nos. (Channel)

8 Nos. (Grab)
v) Dimensions of the ore body :

i) Diguva Medangi:
Strike length : 160 m
Dip length : 30 m
Width : 5 m
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ii) Chikkapara :

Strike length : 120 m

Dip length : 30 m

Width : 3.5 m
vi) Resource :

i) Diguva Medangi : 35,550 tonnes

ii) Chikkapara : 42,000 tonnes

iii) Total resource : 77,550 tonnes

vii) Grade :
The average grade (wt%) of the manganese-ore in both the occurrence is:

Mn : 11.48-15.94

Fe : 21.65-29.33

SiO2 : 17.08-28.38

P : 0.66-1.11

viii) Ore characteristics :
The manganese ore in both Diguva Medangi and Chikkapara areas is hard and lumpy

consisting of dominantly rhodonite and braunite, with minor proportion of pyrolusite and psilome-
lane. Spessartite, apatite, manganoan diopside constitute the minerals of the primary (protore) ore.

ix) Recommendations for further work :
The Salur Block contains a number of low-grade manganese occurrences, of which some

are partly exploited and some are virgin. Although the Mn. content is poor and phosphorus is high,
owing to the lump value, these ores can be utilised for blending with powdery ores for upgrading
the finer grain size fraction of the powder.

BANGARUVALASA BLOCK :

i) Location :

i) District : Vizianagaram

ii) Taluk : Ramabhadrapuram

iii) Village : Baggaruvalass

iv) Lat. : 18°30'

v) Long. : 83°19'

vi) Toposheet : 65 N/7
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CROSS SECTIONS ALONG A - B AND C - D

Sketch geological map of Diguva Medangi manganese ore
occurrence, Vizianagaram district, Andhra Pradesh.

L E G E N D
Porphyroblastic garnet
biotite gneiss
Calc-silicate rock

Manganese ore Zone

Manganese protore

Pyroxene granulite

Quartzite
Quartz-garnet-sillimanite-
graphite gneiss
(Khondalite)
Strike and dip of bedding
Strike & dip of foliation/
vertical foliation

Plunge of minor fold

Mineral lineation

Strike & dip of joint/
vertical joint
Inferred lithological
contact
Section lines



Sketch geological map of Chikkapara manganese ore
occurrence, Vizianagaram district, Andhra Pradesh.
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ii) Geological set-up :
The litho-units of the Bangaruvalasa block comprise coarse-grained feldspathic quartzite,

banded manganese quartzite, calc-gneiss, garnet-biotite gneiss, leptynite and granite. Manganese-
ore (or protore) - calc-gneiss and quartzite are interbanded, exhibit tight isoclinal folding and occur
as enclaves within the garnet-biotite gneiss. The trend of the bedding is ENE-WSW with moderate
to steep southerly dips.

iii) Controls of mineralisation :
The manganese ore shows a perfect synsedimentary origin displaying interbanded character

with calc-gneiss and quartzite. The thickness of the ore bands ranges between a few centimeters
or even up to 3 to 10 m. The nature of ore and its grade depends upon the extent to which the
oxidation of the primary silicates and oxides has been progressed to primary (low temperature
higher oxides), metamorphic (high temperature lower oxides), supergene (colloidal, low temperature
higher oxides) phases in the ore.

iv) Quantum of work done :
i) Detailed mapping : 3.14 sq.km.
ii) Sampling : 53 nos.
iii) Drilling : 311.90 (in 7 bore holes)

v) Dimensions of the ore body :
i) Strike length : 1258 m
ii) Dip length : 30 m
iii) Width : 3 to 10 m
iv) Tonnage factor : 2

vi) Resource :
A total of 0.3 million tonnes of manganese ore was estimated down to 30 m depth

vii) Grade :
i) Mn : 22.19 to 25.99%
ii) Fe : 16.50 to 25.80%
iii) SiO2 : 23.30 to 25%
iv) P : 0.24 to 0.53%

viii) Ore characteristics :
The ore is essentially medium hard to lumpy consisting of pyrolusite, psilomelane, cryp-

tomelane with minor braunite and jacobsite. Gangue includes kaolin, spessartite garnet, limonite
and minor chert.
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ix) Recommendations for further work :
The geology of the Perumali and Bangaruvalasa Blocks is more or less similar, in which

the banded manganese quartzite forms the ore zone. Aerially, these two blocks are separated over
a distance of 20 km with an intervening area of garnet biotite gneiss. Some more enclaves of the
ore zone may be present in between. Also, the present mines have reached a depth of 20 to 30
m. These were abandoned due to water logging. More mechanised mining may be attempted to
win the ore from greater depths.

GARIVIDI BLOCK :

i) Location : i) District : Vizianagaram
ii) Taluk : Chipurupalli
iii) Village : Garividi
iv) Lat. : 18°27'
v) Long. : 83°32'
vi) Toposheet : 65 N/11

ii) Geological set-up :
The Garividi block is about 20 km SE of Garbham block and is situated in a more or less

similar geological environment. The manganese-ore in this block defines a single continuous
stratigraphic unit, bounded by calc-gneisses and khondalite. These three litho-units constitute the
metasedimentaries, barring which, the rest of the neighbourhood area, is represented by garnet-
biotite gneisses (migmatite) with occasional enclaves of khondalite Group of rocks. The strike of
the mineralised zone is NW-SE with moderate (50-55°) dips due NE.

iii) Controls of mineralisation :
The manganese-ore in Garividi block is very conspicuously disposed within calc-granulite,

but at the contact of khondalite, which forms the foot-wall. The depth of supergene alteration is up
to very great depths, sometimes reaching even up to 100 m. The bottoming up of the ore is mani-
fested either gradually by the presence of lean ore, rich in silicates or abruptly with the appearance
of garnet-biotite gneiss. The supergenely altered ore is often associated with extensive kaolinisa-
tion. The crestal portions of the cross-folds are the favourable places for thick and enriched ore.

iv) Quantum of work done :
i) Detailed mapping : 4.5 sq.km (1:4000 scale)
ii) Preparation of mine : 2 nos

Plans and cross sections
iii) Samples for analysis : 219 nos.
iv) Drilling : 1085.30 m

(in 18 bore holes)
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v) Dimensions of the ore body :

i) Strike length : 2650 m

ii) Dip length : 30 m (average)

iii) Width : 3 to 10 m

iv) Tonnage factor : 2

vi) Resource of manganese-ore :
1.15 million tonnes of possible and probable category down to depths between 30 m and

60 m.

vii) Grade :
i) Mn : 20 to 35%

ii) Fe : 4.05 to 29.51%

iii) SiO2 : 2.50 to 21.09%

iv) P : 0.12 to 2.26%

viii) Ore Characteristics :
The ore is moderately soft, hard and lumpy and consists of pyrolusite, psilomelane/cryp-

tomelane, braunite, jacobsite, manganite and wad. It is dark black to greenish black in colour; the
gangue included spessartite, kaolin, limonite and apatite.

ix) Recommendations for further work :
The manganese-ore in Garividi block is a continuous horizon, at places, already mined out

to considerable depths and, presently such abandoned mines are water-logged. Drilling at the lips
of such mines has established that these mines are closed not due to bottoming up of ore but
probably due to operational hazards. Good quality ore is still available beyond the present floor of
the mines, which can be exploited by mechanised mining techniques.

PERUMALI BLOCK :

i) Location : i) District : Vizianagaram

ii) Taluk : Rajam

iii) Village : Perumali

iv) Lat. : 18°27'

v) Long. : 83°34'

vi) Toposheet : 65 N/11
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ii) Geological set-up :
The Perumali Block consists of a interbanded sequence of quartzite, calc-gneiss and

manganese-ore bands, in between 1 to 2 m, in association with calc-gneiss, and a few centimeters
to less than one metre in association with quartzite. These units apart, khondalite is the other
metasedimentary unit, all of which occur as enclaves within a region of migmatites and gneisses.
The strike of the units is N60W-S60E with steep (65° to 80°) dips due NNE.

iii) Controls of mineralisation :
In this block the manganese-ore displays perfect banding, probably signifying the chemical

precipitation, with quartzite and calc-gneiss. The foot-wall and hanging-wall to the ore is a thinly
laminated sequence of quartzite and manganese, cm thick, between which occurs fairly thicker
manganese bands, associated with weathered calc-gneiss. Pinches and swells are present in the
ore bands.

iv) Quantum of work done :
i) Detailed mapping : 3 sq.km. (1:4000 scale)
ii) Drilling : 915.75 m (in 13 bore holes)
iii) Sampling : 85 nos.

v) Dimensions of the ore body :
i) Strike length : 1496 m
ii) Dip length : 60 m
iii) Width : 5 m
iv) Tonnage factor : 2

vi) Resource :
A reserve of 0.90 m tonnes of Mn ore down to 30 m and 60 m depths separately was

estimated.

vii) Grade :
i) Mn : 20 to 28.48%
ii) Fe : 9.45 to 19.05%
iii) SiO2 : 19.72 to 45.15%
iv) P : 0.01%

viii) Ore characteristics :
The ore is for the most part moderately hard with small amount of powdery ore. The

gangue includes lithomarge, garnet, limonite and chert.
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