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PREFACE

The metallic manganese on earth is rated as the 12th most abundant element in the litho-
sphere, estimated around 28.46x10'® 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.
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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 approval is to produce high-carbon ferro-manganese.

Indian reserve of manganese ores today stands around 240 million tonnes. The manganese
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 10° 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
Guijarat - - 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 417944 105707.2 176068.3
=~ 176.1 m.t.

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

238.7 mit.



* 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 MnQO, (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.
ALO, 7.5% max.
SiO, 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:



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. [ron & 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 Benai-Keonjhar tracts of North Orissa. As the time
sequence changes over from Archaeau to Protuozoic, both the Khoudalit-hozted ores (called as
Koduritic in classic literature, Fermor, 1909) as well as the Adilabed 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 Gondific 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 alternates 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-Srikakulam 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.



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 - |

MADHYA PRADESH - MAHARASHTRA MANGANESE BELT (MADHYA PRADESH)

Introduction:

The M.P. - Maharashtra manganese belt stretches over about 200 km length from
Balaghat district, M.P. in the east to Nagpur district, Maharashtra in the west with a width of
25 km at its central part. The Precambrian Sausar Group metasediments host the manganese ore
horizons. The manganese ore deposits occur in the lower part of Sausar sequence at three
horizons, viz., i) at the contact of Mansar Formation and overlying Chorbaoli Formation (Horizon
-1), ii) within Mansar Formation (Horizon - Il) and iii) at the contact of Mansar Formation and the
underlying Lohangi/Sitasaongi Formation (Horizon - Ill). This belt accounts for about 35 m.t. of
manganese ore reserve. The main ore minerals are pyrolusite, psilomelane and braunite with
subordinate amount of hollandite, cryptomelane, rhodonite, spessartite and jacobsite. It is being
extensively mined in different blocks by MOIL. GSI is presently engaged in probing the extension
areas of some known deposits of the belt.

MIRGAPUR BLOCK

i) Location: i) District : Balaghat
ii) Taluk ; Waraseoni
i) Village : Miragapur
iv) Lat. : 21°38'
V) Long. ; 79°45'
vi) Toposheet : 55 0/14
ii) Geological set-up:

The miragapur manganese-ore deposits constitute the NE portion of the arcuate manga-
nese belt of Madhya Pradesh and Maharashtra stretching over a length of 200 km and with a width
of 25 km at its central part. The area exposes metasedimentary rocks of Sausar Group of
Precambrian age. The manganese ore horizon occurs within the muscovite schists of Mansar
Formation. The strike of the ore zone varies between NW-SE and E-W with 40° to 65° dips due
SW and S.



iii) Controls of mineralisation:

The manganese ore horizon is confined to the muscovite schist of Mansar Formation with
strike and dip conformable to the enclosing rock. The ore occurs as thin bands, pockets and
stringers, intercalated with Quartz and pegmatite.

iv) Quantum of work done:

a) Detailed mapping : 1.75 sg.km. (1:2000 scale)
b) Drilling : 576.10 m (in 8 bore holes)
C) Sampling : 26 nos.

V) Dimensions of the Ore body:
a) Strike length ; 620 m
b) Dip length : 26 t0 98 m
C) Width : 04510 1.17 m

vi) Reserves and Grade:
69,900 tonnes (gross reserve)
59,415 tonnes (recoverable reserve)
Mn = 39.47%
P =0.25%

vii) Ore characteristics:

The ore horizon is predominantly gonditic and slight improvement in ore content is noticed
in the western part. The ore horizon comprises bands of gondite intercalated with manganese ore
and manganiferous quartzite/quartzite. Spessartite with subordinate rhodonite are commonly
associated with the ore.

JAGANTOLA - GHONDI - SAMNAPUR EXTENSION BLOCK

i) Location: i) District : Balaghat
i) Taluk : Baihar
ii) Village ; Jagantola, Ghondi and
Samnapur
iv) Lat. ; Jagantola 21°57" & 80°27'
and Long. ; Ghondi 21°56' & 80°26'
Semnapur 21°57' & 80°29'
vi) Toposheet : 64 C/5
ii) Geological set-up:

The manganese ore deposits of Jagantola-Ghondi-Samnapur areas form the eastern



extension of the main manganese belt. The formations comprise the Archaean metasediments of
the Sausar Group. Manganese ore horizon occurs at the contact of Mansar and Sitasaongi
Formations. The Mansars occupy the hanging wall side of the ore horizon, whereas the Sitasaongi
and the Tirodis occupy the footwall side. The Deccan Traps and the Lametas cover the ore horizon
at the western end of the Dhansua mines area of the Jagantola - Ghondi sector, whereas the
Deccan Trap and laterite, cover the ore horizon in the Samnapur sector. The formations strike
ENE-WSW to NE-SW with gentle to moderate dips towards NNW to NW.

iii) Controls of Mineralisation:

The manganese ore occurs at the contact of Mansar and Sitasaongi Formations. In the
Jagantola-Ghondi sector, the ore horizon comprises manganese bands alternating with black
manganiferous quartzite bands. In the Samnapur sector gonditic ore alternates with quartzite.

iv) Quantum of work done:

a) Detailed mapping : 1.18 sg. km. (1:2000 scale)
b) Drilling : 1056.26 m (in 13 bore holes)
c) Sampling ; 23 nos.
V) Dimensions of the Ore body:
i) Jagantola area:
a) Strike length : 2.0 Km
b) Dip length : 135 m
C) Thickness : 1.09 m
ii) Amakholi mines area:
a) Strike length : 270 m
b) Dip length : 140 m
C) Thickness : 0.80 m

iii) Ghondi mines area:

a) Strike length ; 800 m
b) Dip length : 88 m
C) Thickness : 1.02 m

iv) Reserves and Grade:
i) Jagantola area ; 1.53 million tonnes of insitu
reserves (0.23 million tonnes
of recoverable ore).



i) Amakholi mines area : 0.15 million tonnes of insitu
reserves (0.07 million tonnes
of recoverable ore).

i) Ghondi mines area : 0.25 million tonnes of insitu reserves.
(0.1 million tonnes of recoverable ore).

The ore is generally low-grade with high grade pockets (30.16 to 49.44 Mn) with low to
high phosphorus contents (0.05 to 0.37 P).

V) Ore characteristics:
The primary ore minerals are braunite and hollandite with abundant pyrolusite and cryp-

tomelane. The ore is both soft and powdery and also hard at places.

DHANSUA-LAUGUR, LAUGUR-KANHATOLA AND AOLAJHIRI BLOCKS

i) Location: i) District : Balaghat
i) Taluk : Baihar
i) Village : Dhansua Laugur, Kanhatola
and Aolajhiri
iv) Lat. : Dhansua 21°57' & 80°15'

and Long. : Laugur
: Kanhatola 21°56" & 80°22'
: Aolajhiri 21°51" & 80°14'
V) Toposheet : 64 C/1 and 5.

ii) Geological set-up:

The geological environment comprises Precambrian metasediments of the Sausar Group,
represented mainly by Mansar and Sitasaongi Formations. The manganese ore horizon is found
at the base of Mansars, and is underlain by Sitasaongis and Tirodi gneisses successively. In
Dhansua-Laugur sector, the Sausars are overlain by the Lametas and the Deccan Traps. The
formations have a general NW-SE strike and dips of 35 to 40° towards NE.

iii) Controls of mineralisation:

The manganese ore horizon is partly exposed and partly concealed under the trap cover.
The hanging wall to the ore zone is Mansar phyllites and schists and the footwall is the Sitasaongi
grit and schist.



iv) Quantum of work done:

i) Detailed mapping : 8.0 sg.km. (1:2000 scale)
ii) Drilling : 643.90 m (in 15 bore holes)
i) Sampling ; 6 nos.
V) Dimensions of the Ore body:
a) Strike length : 2850 m
b) Dip length : 50 m to 100 m
C) Thickness : 020 mto 1.0 m

vi) Reserves and Grade:
i) Dhansua Mines area Total insitu reserves 011 mt
Total recoverable
reserves (indicated : 0.012 mt
category)
Total recoverable :0.006 mt
reserves (inferred
category)
i) Laugur-Kanhatola area : Total insitu reserves : 0.875 mt
Total recoverable
reserves (inferred : 0437 mt
category)
vii) Grade:
Mn : 44.09 to 50.36%
P : 0.196 to 0.315%

viii)  Ore characteristics:

The ore is intercalated with green and buff coloured, hard and massive quartzite. The
proportion of ore to quartzite bands varies from 1:1 to 1:3. The manganese ore is hard, massive
and grayish black to steel gray in colour.

UKWA BLOCK

i) Location:
i) District ; Balaghat
i) Taluk : Baihar
i) Village ; Ukwa
iv) Lat. : 21°58'
V) Long. ; 80°28'

vi) Toposheet : 64 C/5



ii) Geological set-up:

The Ukwa manganese deposit occurs within the Sitasaongi and Mansar formations of the
Sausar Group. The Sitasongi Formation comprises quartzite, quartz-muscovite schist and
conglomerates and the Mansar Formation consists of muscovite schists, quartz muscovite schist,
phyllite and quartz phyllite. The formations strike NE-SW with 60° to 70° dip due north.

iii) Controls mineralisation:

Manganese ore is interbanded with quartzite. The thickness of the ore and quartzite bands
varies from less than half a centimeter to as much as half a metre. The ore horizon consists of
three units, viz., the bottom unit comprising quartzite with thin streaks of manganese ore, the
middle unit comprising alternative bands of manganese and chert-jasper quartzite and the top unit
once again comprising quartzite with streaks of manganese ore.

iv) Quantum of work done:

a) Detailed mapping : 4,02 sg.km. (1:2000 scale)
b) Drilling : 5041.62 m (in 41 bore holes)
C) Sampling : 615 nos.

V) Dimensions of the Ore body:
a) Strike length : 5150 m
b) Dip length : 200 to 600 m
C) Thickness : 0.27 t0 6.10 m

Vi) Reserves and grade:

The deposit has been estimated to contain a gross reserve of 14.71 million tonnes, of
which 12.50 million tonnes constitute recoverable ore. Of this, 12.50 m tonnes of recoverable ore,
9.28 million tonnes fall under proved category, 1.23 million tonnes probable category and 1.99
million tonnes possible category.

The average grade of the deposit is 41.56% Mn; 0.18% P; 4.68% Fe and 10.26% SiO,,

vii) Ore characteristics:

The ore is either massive or banded and consists of braunite, hollandite, bixbyite, pyrolu-
site and cryptomelane. Braunite is the dominant constituent. Hematite occurs in close association
of braunite and bixbyite.
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RAMRAMA-NETRA BLOCK (Pvt. Lease Holds)

Tendu Hurki - Sudham Hurki Area:

i) Location: i) District
i) Taluk
i) Village
iv) Lat.
V) Long.

vi) Toposheet

ii) Quantum of work done:
i) Large scale mapping
i) Detailed Mapping
i) Drilling
iv) Sampling

iii) Geological set-up:

The area is underlain by the rocks of Precambrian Sausar Group and include basement
Tirodi biotite gneisses, quartzite and quartz-mica schist of Sitasaongi Formation, manganese ore
horizon, overlain by garnetiferous muscovite schist of Mansar Formation. This normal sequence is

Balaghat
Waraseoni
Sodham Hurki
21°55'

79°54'

55 0/13

110 sq.km.(1:12,500 scale)
0.53 sq.km.(1:2000 scale)
466.85 m (in 7 bore holes)
67 Nos. (core)

overlain by the Biotite gneisses of Tirodi Formation with a low angle thrust.

The formations generally trend EW locally veering ENE-WSW with low to moderate dips

due north.

iv) Controls mineralisation:

The manganese ore horizon is associated with gondite and manganiferous quartzite and
is of synsedimentary syngenetic type. The manganese ore is mostly braunite with minor pyrolusite.

The associated manganese silicate minerals are spessartite and rhodonite.

V) Dimensions of the Ore body:
Tendu Hurki: i) Strike length
i) Dip length

i) Width

200 m

60 m (below the level of water

logged pit)
1.88 t0 5.38 m
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Sodham Hurki: i) Strike length 100 m
i) Dip length : 25 m (below the present level
of mining)
ii) Width : 5.09
iv) Sp. Gr. : 3.50

Vi) Reserve:

i) Tendu Hurki 0.083 mt
i) Sodham Hurki : 0.043 mt
vii) Grade:
i) Tendu Hurki 35.38% Mn
0.36 - 0.60% P
i) Sodham Hurki : 33.32% Mn
0.33% P

viii)  Ore characteristics:
The manganese ore is lense type with limited strike and depth extend and is marginal
grade Il with very high phosphorus content.

CHAPTER - I

MADHYA PRADESH - MAHARASHTRA MANGANESE BELT (MAHARASHTRA)

KODEGOAN - GUNGOAN BLOCK

i) Location:
i) District : Nagpur
i) Taluk : Seoner
iy Village : Kodegoan
iv)  Lat. : 21°24'
V) Long. ; 78°58'
vi)  Toposheet : 55 K/15

ii) Geological Set-up:
The area comprises metasediments of the Sausar Group of Precambrian age. The rock
types include quartz muscovite schist, sillimanite schist, garnet-muscovite-biotite schist belonging
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to the Mansar Formation; the manganese-ore horizon (1l) occurs well within this Mansar Formation.
These are overlain by manganese-ore horizon (l). Quartzite, Quartz schist and sillimanite-muscovite
schist belonging to the Charboali Formation overlies the manganese-ore horizon (1). The formations
generally trend E-W to ENE-WSW with moderate to steep southerly dips. The formations are
intensely folded into tight isoclinal folds plunging towards east at shallow angles.

iii) Controls of mineralisation:

The manganese-ore is stratiform and stratabound and occurs within the Mansar Formation
(Mn-ore Horizon Il) and also at the contact of Mansar and the overlying Charboali Formation. The
ore horizon occurs as discontinuous bands and lenses with widths ranging from 1 to 5 m for a strike
length of 30 to 120 m.

iv) Quantum of work done:

i) Regional mapping : 1.5sg.km
(1:15840 scale)
i) Drilling : 259.70 m
(in 2 bore holes)
ii) Geophysical surveys  : 2.2 sq.km.

(magnetic and gravity)

V) Dimensions of the Ore body:
The two bore holes indicated the presence of 0.20 to 0.95 m thick gondite horizon at a
vertical depth of 70 m.

Vi) Resource of manganese:
The manganese ore has a limited depth persistence and has already been exploited in the
past.

vii) Grade:
The grade of the ore, as mined from Kodegoan mines is reported to be 43.5% Mn and
0.18% P.

viii)  Ore characteristics:
The ore is mostly primary (Gonditic) consisting spessartite and rhodonite with thin bands
of braunite.
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GUNGAON - RAMDONGRI BLOCK

i) Location: i) District ; Nagpur
i) Taluk : Parseoni
i) Village : Ramdongri
iv) Lat. : 21°25'
V) Long. ; 79°01'
vi) Toposheet : 55 0/3
ii) Geological set-up:  (Same as the Kodegoan - Gungoan Block)

iii) Controls of Mineralisation:
Two manganiferous Quartzite bands, 15 to 20 m long and 1.5 to 2 m thick, occur within
the Mansar Formation.

iv) Quantum of work done:

i) Regional mapping : 1.5 sq.km (1:15,840)
i) Drilling ; 195.85 m (in 4 bore holes)
iy  Geophysical surveys : 2.2 sq.km.

V) Dimensions of the Ore body:

No definite ore-body; ore-body pinches out along strike and dip.
Vi) Resource of manganese-ore:

vii) Grade:
R.O.M. grade of the ore is 46.5% to 51.5% Mn, 0.18 to 0.24% P.

viii)  Ore characteristics:
The manganese ore is mostly gonditic with jacobsite, rhodonite, spessartite and braunite.

HIURA AREA (Pvt. Lease hold):

i) Location: i) District ; Bandara
i) Taluk : Tumsar
i) Village ; Hiura
iv) Lat. : 21°25'
V) Long. : 79°31'

vi) Toposheet : 55 O/11
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ii) Geological set-up:

The area forms the eastern end of the Bhomdarbori-Hiura block and is mostly soil covered.
The area has scantly outcrops, and the geology as worked out from the data available from
quarries and drilling is as follows:

The rock formations are biotite gneisses of Tirodi basement gneiss, calc granulite and
marble of Lohangi Formation, quartzite and quartz-mica schist of Sitasaongi ore horizon occurs at
the contact of Sitasaongi and Mansar Formations.

The formations are tightly and isoclinally folded and show southerly dips due to northerly
overturning. The general trend is E-W. The tight isoclinal syncline closes in the eastern side of
Lanjewar mine, and plunges west at 15 to 20° westward, only the northern limbs of the synclinal
fold is exposed and worked.

iii) Controls of mineralisation:
The manganese ore horizon is of synsedimentary - syngenetic type and occurs at the

stratigraphic contact of the overlying Manasar Formation and underlying Sitasaongi Formation.

iv) Quantum of work done:

i) Reconnaissance survey 12 sg.km. (1:31680 scale)
i)  Large scale mapping ; 19 sg.km. (1:4000 scale)
iy  Detailed mapping : 3.3 sg.km. (1:5000 scale)
iv)  Detailed mapping : 0.7 sg.km. (1:2000 scale)
v)  Geophysical survey : Gravity & magnetic
vi)  Drilling : 510.35 m (in 7 bore holes)
vii)  Core sampling : 27 nos.
v) Dimension of the ore body:

i) Strike length 1.035 km

ii) Dip length : 38to70 m

ii) Width : 0.50 to 1.50 m

iv) Sp. gravity ; 3.3

vi) Resources:  0.12 million tonnes

vii) Grade:
i) Mn - 37.80%
i) P - 0.29%
ii) Fe - 10.07%

iv) SO : 11.37%
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viii)  Ore Characteristics:

The manganese ore is associated with the gondite and manganiferous bands and consists
mostly of braunite with minor pyrolusite. The other oxide mineral is jacobsite. Silicate minerals,
spessartite and rhodonite are also present.

DUMRI - SATAK - BELDONGRI BLOCK

i) Location: i) District : Nagpur
i) Taluk : Ramtek
i) Village ; Satak
iv) Lat. : 20°20'
V) Long. : 79°16'
vi) Toposheet : 55 Of7
ii) Geological set - up:

The area is underlain by highly deformed Precambrian metasediments belonging to Sausar
Group overlying the Tirodi basement gneisses. The rock formations occurring in the area, as
observed in borehole sections and scanty outcrops include, granite gneisses, batholith gneisses
with amphibolite (Tirodi basement), overlain by quartzite -quartz-mica schist, and muscovite schist
belonging to Sitasaongi Formation, marble-white calcite, calc-gneisses and granulites belonging to
Lohangi Formation, manganese ore horizon with gondite, overlain by muscovite schist, muscovite-
biotite schist, at places felspathised, and quartzite with manganese ore bands at the bottom. These
are overlain by quartzite belonging to Chorbaoli Formation.

The general trend of formation is E-W veering to ENE-WSW to ESE-WNW with 40 to 60°
southerly dips. The formations are isodinally folded along a axis with moderate to steep southerly
dips. There are a number of drag folds along the limbs of the major fold, both sinistral as well as
dextral. The major structure in the Satak area is doubly plunging antiform closing to the west in
Dumri area and to the east in Beldongri area. The easterly plunge is dominant.

The Sausar metasediments occur as roots of symmetrical folds in the basement Tirodi
gneissic terrain, as established by drilling data.

The Satak mine exposes the tightly-isoclinally folded manganese ore horizon representing
the two hills of a easterly plunging anticline and a corresponding syndine along a ENE-WSW axis
with easterly plunge of 27°.

N-S trending faults have been interpreted to the west of GM Quarry west of Satak mine
to the east of Agarwal mine northeast of Satak.

iii) Controls of mineralisation:
The manganese ore occurs associated with gondite and manganiferous quartzite and is
of synsedimentary-syngenetic type.
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The ore consists of braunite, jacobsite, pyrolusite and psilomelane and spessartite garnet.

The manganese ore horizon corresponds to manganese ore horizon 111 occurring at the base of
Mansar schist and underlain by Sitasaongi, Lohangi or Tirodi gneisses.

iv)

v)

follows:
1.

Vi)

Quantum of work done:
i) Large scale mapping ; 20.0 sg.km (1:15,840)
3.0 sq.km (1:5,000)
0.5 sg.km (1:2,000)(part of above)
i) Drilling : 1366.35 m (in 33 bore holes)
including 17 bore holes for testing
Geophysical anomalies.

ii) Trenching : 300.00 cu.m (in 5 trenches)
iv) Sampling ; 22 core samples

4 bulk samples
V) Geophysical investigations ; Magnetic surveys

Gravity surveys.

Dimensions of the ore body:
In Dumri-Satak- Beldongri block, three ore bodies have been identified and they are as

Satak South ore body:

Strike length ; 484 m

Dip length : 40 to 110 m

Width ; 0.72 to 550 m
Satak North Ore body (West of Aggarwal Mine)

Strike length : 260 m

Dip length : 251040 m
Satak North West

Strike length ; 190 m

Dip length : 20to 55 m

Width : 1510 10.5 m

Reserves and grade of manganese ore:

1. Satak South ore body ; 0.335 million tonnes with 25.45%

to 49.67% of Mn and 0.05 to 0.40% P.
2. Satak North ore body : 0.113 million tonnes with 30.50

to 40.97% Mn and 0.3% P.
3. Satak Northwest ore body : 0.226 million tonnes with 32.22%

to 39.88% Mn and 0.148 to 0.40% P.
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vii) Ore characteristics:

Manganese ore bands are intercalated with gondite and manganiferous quartzite. The ore
is generally hard and lumpy. The ore mainly consists of braunite, jacobsite, pyrolusite and psilomelane
(monor) with coarse grain and aggregates of spessartite.

viii)  Recommendations for further work:

The area around Dumri-Satak- Deldongri is mostly soil covered. Geophysical prospecting
has proved to be handy in locating small covered ore bodies locked up in shallow synclinal folds
with Mansar mica schist in the core in the Tirodi gneissic terrain. Similar studies may help in nearby
areas for locating manganese ore bodies.

NANDAPURU - CHAKI - LOHDONGRI BLOCK

i) Location: i) District : Nagpur
i) Taluk : Ramtek
i) Village ; Chaki
iv) Lat. : 21°19'
V) Long. ; 79°21'
vi) Toposheet : 55 Of7
ii) Geological set up:

The area is generally covered by soil and outcrops are few and farm along nulla courses.
The geology as worked out, based on sub-surface drilling data, indicate that the Tirodi biotite
gneisses are overlain by Mansar mica schist, are highly felspathised with lensoid Mn ore bodies
at the contact. The younger Chorbaoii quartzite and micaceous quartzite are exposed southwest
of Nandapuri. The formations intersected in the drill holes represent a limb of an isoclinal fold
dipping southerly at moderate dips. The axial plane trends EW swerving locally to ENE-WSW to
ESE-WNW.

iii) Controls of mineralisation:

Manganese ore horizon occurs at the contact of overlying mansar mica schist and the
underlying Tirodi biotite gneisses and as such is of synsedimentary-syngenetic type. The ore
bodies are lensoid in nature and pinch and swell along the strike and have limited depth continuity.

iv) Quantum of work done:
i) Geological mapping ; 1.5 sq.km (1:15840 Scale)
i) Drilling ; 657.30 m (in 14 bore holes)
iy Sampling : 32 Nos.
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V) Dimensions of the Ore body:
i) Strike length : 100 m
i) Dip length : 25 m
iy Width , 2.19 t0 3.00 m
iv)  Sp. Gr. : 3.5
Vi) Reserves: 0.022706 mt

vii) Grade: 35.53 to 41.24% Mn and 0.23 to 0.25% P (Average 37.94% Mn and 0.24% P)
vii) Ore characteristics:
The manganese ore is mostly braunite with minor pyrolusite and spessartite. It is associated

with gondite and manganiferous quartzite.

LOHDONGRI KACHURWAHI BLOCK

i) Location: i) District : Nagpur
i) Taluk : Ramtek
i) Village : Lohdongri
iv) Lat. : 21°19'
V) Long. ; 79°22'
vi) Toposheet : 55 Of7
ii) Geological set-up:

The area is underlain by the basement Tirodi gneisses comprising biotite augen gneisses
overlain by muscovite schist belonging to Mansar Formation, with manganese ore horizon at the
contact. The formations trend EW to ENE-WSW with moderate dips due south. The formations are
folded into an isoclinal fold with an easterly plunge of 30°. As a result of isoclinal fold the ore
horizon is repeated and occurs at two bands.

iii) Controls of mineralisation:

The manganese ore horizon is synsedimentary-syngenetic and occurs as lenses well
within the Mansar Formation or at its contact with the underlying Tirodi gneisses. The manganese
ore lenses have limited strike and depth extension.

iv) Quantum of work done:
i) Geological mapping : 1.5 sq.km (on 1:15840 Scale)
i) Large scale mapping : 0.60 sg.km (on 1:2000 Scale)
ii) Drilling ; 349.05 (in 7 bore holes)



19

V) Dimensions of the Ore body:

The positive intersections of ore in borehole KW-1 represents the leftover portion of the
ore body otherwise exploited and indicates that the ore lense/body has a limited strike and dip
extension. The width of the ore body varies from a few cm to as much as 8 m.

vi) Reserves and Grade:
Reserves have not been worked out. The available manganese ore is having average
33.80% Mn and 0.16 to very high (0.65%) P content.

vii) Ore characteristics:

The ore body consists mainly of gondite, manganiferous quartzite and ore bands with
braunite, pyrolusite spessartite. The ore is low grade, medium to high phosphorus and gonditic in
nature.

BHANDAR BORI - HIURA BLOCK

i) Location: i) District : Nagpur/Bhandara
i) Taluk : Ramtek
i) Village : Lohdongri
iv) Lat. : 21°19'
V) Long. ; 79°22'
vi) Toposheet : 55 Of7
ii) Geological set-up:

The Block extends over a strike length of 6.8 km in an east-west direction. The area is
underlain by metasediments belonging to the Sausar Group and are represented by garnetiferous
mica schist, with quartzite bands of Mansar Formation, overlain by quartzite and micaceous quartzite
of Chorbaoli Formation. The manganese ore associated with gondite and manganiferous quartzite
occurs within the Mansar mica schist. The regional trend of the formations is E-W and locally veers
between ENE-WSW and ESE-WNW. The dips are moderate to steep southerly. The formations are
folded into tight isoclinal folds overturned to the north resulting in repetition of the manganese ore
horizon. The folds plunge easterly at 25°.

iii) Controls of mineralisation:

The manganese ore horizon is synsedimentary-syngenetic type and is inter-layered with
garnetiferous mica schist, and is associated with gondite and manganiferous bands. It is lensoid
in nature and has limited strike and dip continuity.
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iv) Quantum of work done:

i) Reconnaissance surveys : 12 sq.km (1:31680 scale)
i) Large scale mapping ; 19 sg.km (1:4000 scale)
ii) Geophysical surveys : Gravity & Magnetic
177.75 m
iv) Drilling : (in 4 bore holes)
V) Dimensions of the Ore body: Individual lenses have:
i) Strike length ; 10t0 80 m
ii) Dip length : 5t020m
ii) Width : 15t04 m

and have been worked in several small pits and quarries.

vi) Reserve and Grade:
Reserves not estimated due to small lensoid nature of the manganese ore bodies and their
gondite nature.

vii) Grade: 4 grab samples were collected from the area.
Mn - varies between 30.60 to 37.62%
P - varies between 0.242 to 0.422

viii)  Ore characteristics:

The manganese ore horizon is mostly gonditic and associated with manganiferous quartz-
ite. The main ore mineral is braunite. The silicate minerals spessartite and rhodonite are promi-
nent.

GOBERWAHI - KARLI - ASWALPANI SAREKA PHALA BLOCK

i) Location: i) District : Bhandara
ii) Taluk : Tuhsar
ii) Village ; Goberwahi
iv) Lat. : 21°31"
V) Long. ; 79°44'
vi) Toposheet : 55 0/10
ii) Geological set-up:

The area forms the central part of the Madhya Pradesh-Maharashtra Manganese Belt and
falls WSW of the Chikla Mines of MOIL The area is underlain by the metasediments belonging to
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the Sausar Group, overlying uncomformably the Tirodi biotite gneisses. The rock formations of the
Sausar Group comprise conglomeratic quartzite, quartzite and quartz-mica schist of Sitasaongi
Formation, overlain by the coarse muscovite-biotite schist, garnetiferous muscovite-quartz schist
with manganese ore horizon at the contact. The Mansar Formation is overlain by the quartzite,
micaceous quartzite and quartzite schist of Charbaoli Formation and inturn by impure white and
honey yellow marble with diopside, actinolite and tremolite of Bichua Formation.

The formations are intensely deformed into tight isoclinal folds overturned to the north. The
exial plane trends ENE-WSW with moderate to steep southerly dips. The folds show easterly as
well as westerly plunges (12° to 32°). Cross folding is also observed resulting in thickening of the
ore bodies locally at closures of such cross folds.

iv) Controls of mineralisation:

The manganese ore horizon is synsedimentary-syngenetic type and occurs at the strati-
graphic contact of the underlying Sitasaongi Formation and the overlying Mansar Formation. The
manganese ore is associated with gondite and manganiferous bands.

iv) Quantum of work done:

i) Large scale mapping : 2.5 sg.km (1:5000 Scale)
i) Drilling : 367.53 m (in 8 bore holes)
i) Sampling Groove : 13 Nos.
iv) Core : 24 Nos.

V) Dimensions of the Ore body:

In this block the manganese ore horizon occurs as lensoid bodies over a strike length of
8 km. Individual lenses have lensoid strike extent and dip extent as observed in numerous long
shallow quarries and pits and have a widths of 1 to 30 m.

Drilling also indicated that the ore bodies are pockety and lensoid and the depth persistence
is only 15 to 25 m.

vi) Resources:  Not estimated.

vii) Grade:
The average grade worked out from drill core and groove samples indicate - Mn: 19.19
to 37.88%, P: 0.12 to 1.10% (very high). The average being Mn: 23.70% and P: 0.373%.

viii)  Ore Characteristics:
The ore is mostly gonditic and is associated with manganiferous quartzite. The major ore
mineral is braunite. Silicate minerals are spessartite and rhodonite.
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KURMURA - LAMAN HURKI-PANGAD1 BLOCK

i) Location: i) District : Bhandara
i) Taluk : Tumsar
i) Village ; Laman hurki/Bandar hurki
iv) Lat. : 21°31"'
V) Long. : 79°38'
vi) Toposheet : 550
ii) Geological set-up:

This block forms the western extension of the Dongribuzurg Mn Deposit. The rocks exposed
in the area belong to various formations of Sausar Group and include biotite and augen gneiss with
amphibolites of Tirodi gneisses, overlain unconformably by the quartz-mica schist and felspathised
schist of Sitasaongi Formation, followed upwards by Mn ore horizons and mica schists of Mansar
Formation folded with an isoclinal syncline with axial trend of N80°E-S80°W to NE-SW with moderate
to steep southerly dips (40° to 70°).

iii) Controls of mineralisation:

The manganese ore bodies are synsedimentary syngenetic type and occur at the contact
of underlying Sitasaongi Formation and overlying Mansar Formation. The Tirodi gneisses rarely
form the foot well of the Mn ore horizon directly. Northerly, the Sitasaongi quartzite and quartz mica
schist are present. The Mn ore horizon occurs on the northern limb of the isoclinal syncline and
at the eastern end. The manganese ore body occurs on the reversed southern Dongri buzurg mine
area and in the area to its immediate west.

The formations trend veer between ENE-WSW to NNE-SSW with moderate to steep
southerly and ESE dips. The NNE swing of the formation is observed in Pangadi area. In the
Laman hurki-Bandar hurki area thickening of manganese ore horizon, due to drag folds, is
observed.

iv) Dimensions of the Ore body:

The manganese ore horizon is lensoid in nature and the individual lenses have a strike
length of 10 m to 30 m with a width of 1 m to 2 m. In Laman hurki-Bandar hurki and Pangadi areas,
the manganese ore horizon is thickened due to series of drag folds to as much as 15 m and the
strike length is upto 100 m. Similar feature is also observed in Pangadi area.

v) Resource: Not estimated.
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Vi) Grade:

Mostly gondite ore associated with manganiferous quartzite. The ore appears to be low
grade, high in silica and high ‘P’ type. Superficial oxidation has given rise to better grade locally
(Bandar hurki samples analysing Mn% 31.46 to 40.44, P% 0.04 to 0.15).

vii) Ore characteristics:
The manganese ore is gonditic type with spessartite, rhodonite and tirodite.

PARSEONI BLOCK

i) Location: i) District : Nagpur
i) Taluk : Parseoni
i) Village : Parseoni
iv) Lat. ; 21°22'
V) Long. ; 79°09'
vi) Toposheet : 55 0/3
ii) Geological set-up:

The area is occupied by Precambrian metasediments of Sausar Group comprising Lohangi
calc-gneisses and granule, Mansar garnetiferous muscovite-quartzite-biotite schist, manganese-ore
horizon (1); overlain by Charboali quartzite and micaceone quartzite. The major structure in the area
is represented by broad antiformal fold. This fold is formed as a result of cross folding of an isoclinal
syncline with AP striking E-W with moderate to steep southerly dips.

iii) Controls of mineralisation:

The manganese-ore occurs within the Mansar Formation, close to the contact with the
overlying Charboali Formation, the ore is syngenetic synsedimentary and is associated with gondite,
comprising braunite, pyrolusite, rhodonite and spessartite. The ore horizon is 1 to 5 m wide (rarely
8 m) and is disposed along the outer fringe of the major anticline.

iv) Quantum of work done:
i) Detailed mapping : 2.6 sg.km (1:2500 Scale)
i) Drilling ; 1274.77 m (in 31 bore holes)
i)~ Sampling : 75 Nos.
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V) Dimensions of the Ore body:
Based on drilling results, four ore bodies were delineated.

Ore body-I Strike length 100 m
Dip length ; 45 m
Width ; 1.56 m
Ore body-lI
Strike length  : 50 m (2 bands)
Dip length : 15 to 25 m for band 1,
30 m for band 2
Width : 4.19 to 5.14 m for band 1,

2.48 to 3.40 for band 2

At deeper levels (40 m depth) both the bands merge to a single 4 m width band.

Ore body-lll  Strike length 351 m
Dip length ; 40 m
Width : 145 m

Ore body-IV  Strike length 59 m
Dip length : 40 m
Width ; 1.05 m

vi) Resource and Grade:

Ore body Reserve Grade
Mn% P%
I 24870 tonnes 29.26 0.296
Il 90682 27.99 0.1t0 0.5
I 59970 7 27.44 111004
1% 8623 7 34.31 0.26
vii) Ore characteristics:

Manganese ore is associated with gondite and the ore minerals are braunite, pyrolusite,
rhodonite, spessartite and rhodochrocite. The ore bands are interlayered with quartzite and mica
schist.
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CHIKLA EXTENSION BLOCK

i) Location i) District : Bhandara
i) Taluk : Tumsar
ii) Village : Chikla
iv) Lat. : 21°33'
V) Long. : 79°46'
vi) Toposheet 55 0/14
ii) Geological set-up:

The area is underlain by highly deformed metasediments belonging to the Sausar Group
represented by Tirodi biotite-augen gneisses overlain unconformably by the conglomerate quartzite
and quartz-muscovite schist of Sitasaongi Formation, manganese ore horizon, garnetiferous
muscovite schist of Mansar Formation and intrusive quartz and pegmatite vein, in that order of
antiquity.

The formations represent the southern limb of an isoclinally folded synform along a E-W
to ENE-WSW axis plunging easterly at 20 to 40°. Westerly plunges of the order of 18° to 20° are
also observed. The axial plane dips southerly at moderate to steep angles (60° to 85°). The dips
gradually become shallower towards east.

iii) Controls of mineralisation:

The manganese ore horizon is synsedimentary-syngenetic type and occurs at the contact
of the underlying Sitasaongi Formation and the overlying Mansar Formation. The manganese ore
is associated with gondite and manganiferous quartzite.

iv) Quantum of work done:

i) Large scale mapping 1.00 sq.km (1:2000 Scale)
)] Drilling : 877.80 (11 bore holes)
ii) Sampling : 36 core samples
V) Dimensions of the Ore body:
i) Strike length : 690 m
i) Dip length ; 90 m
ii) Width : 1.50 m
iv) Sp. Gr. ; 3.5

vi) Reserves:
Reserves of 0.40 million tonnes were established including 0.318 mt under indicated
category.
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vii) Grade:
The Mn varies between 30.14 to 40.20% and P varies from 0.07 to 0.50%, the average
being Mn 32.46% and P 0.21%.

viii)  Ore characteristics:

The manganese ore is associated with gondite and manganiferous quartzite and comprises
mostly braunite with minor pyrolusite. The silicate minerals associated are spessartite and
rhodonite.

CHIKLA MINES BLOCK

i) Location i) District : Bhandara
i) Village ; Chikla
ii) Lat. : 21°31"
iv) Long. : 79°45'
V) Toposheet 55 O/14
ii) Geological set-up:

The area around Chikla mines exposes rocks belonging mostly to the lower part of the
Sausar Group of Precambrian age. The manganese ore is associated with gondite, a regionally
metamorphosed manganiferous and non-calcareous rock, characterised by spessartite and quartz
with or without manganese silicates showing essentially bedded character and enclosed in pelitic
and psammitic metasedimentary rocks. Manganese ore horizon occurs at the stratigraphic contact
of the Sitasaongi and Mansar Formations. The formations have a general E-W trend with 60° to
70° dips due south.

iii) Controls of mineralisation:

Manganese ore horizon is almost continuously traceable for over a strike length of 1.9 km.
It occurs at the stratigraphic contact of fine-grained feldspathic quartzite (Sitasaongi Formation) and
coarse muscovite schist (Mansar Formation). Repetition of a single manganese horizon, about
seven times, was observed resulting in repeated thickness of the ore zone. The total aggregate
strike length in a strike of about 1.9 km work out to be about 6.60 km, i.e. 3.5 times its actual
strike length.

iv) Quantum of work done:
i) Detailed mapping : 1.35 sg.km (1:2000 Scale)
)] Drilling : 2904.35 m (in 21 bore holes)

i) Sampling : 447 Nos.
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V) Dimensions of the Ore body:
i) Strike length ; 1600 m
i) Dip length : 7510 100 m
ii) Thickness : 516 m

vi) Reserves and Grade:

A total of 4.71 million tonnes of recoverable ore was estimated (2.40 mt of probable ‘A’
category, 1.17 mt of probable category and 1.14 mt of possible category). The average grade of
the recoverable ore is : 42.70% Mn; 0.233% P, 17.29% SiO, and 6.49% Fe.

vii) Ore characteristics:

The manganese ore consists of alternating bands of manganese ore, manganese quartzite
gondite/rhodonite and quartzite. Towards the footwall of the ore horizon and within the grey quartzite
of Sitasaongi Formation, streaks and patches of manganese ore are often observed. The manganese
ore horizon is cut by several faults with pegmatite intrusions consisting of ‘books’ of biotite, alargite,
feldspar, quartz, braunite and spessartite.

DUMRI - SATAK -BELDONGI BLOCK

Satak Mines Area (Pvt. leasehold):

i) Location:
i) District : Nagpur
ii) Taluk : Ramtek
ii) Village : Satak
iv) Lat. : 21°21'
V) Long. ; 79°16'
vi) Toposheet : 55 Of7
ii) Geological set-up:

The area falls NNE of Satak Village and is totally soil covered and occurs in the loop of
a meandering nalla and forms eastward continuity of the ore body that occurs north of Satak
Village. The formations encounter in the area belong to the metasediments of Sausar Group and
include the biotite gneiss with biotite-rich schist of Tirodi gneissic basement, overlain by felspathised
mica schist, belonging to Mansar Formation. The manganese ore occurs at the contact of the
above formations. The trend of formations is EW with 50° southerly dip.

iii) Controls of mineralisation:
The manganese ore horizon occurs at the contact of underlying biotite gneisses and the
overlying felspathised mica schist of Mansar Formation and is of synsedimentary-syngenetic type.
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iv) Quantum of work done:

i) Detailed mapping (1:5000)
i) Detailed mapping (1:2000)
ii) Geophysical surveys ; Gravity & Magnetic
iv) Drilling (3 bore holes) ; 236.35 m
V) Sampling core : 16 Nos.
V) Dimensions of the Ore body:
i) Strike length ; 240 m
i) Dip length : 40 to 86 m
ii) Width : 1.26 m
Vi) Reserves: 0.063 million tonnes.
vii)  Grade: i) Mn 36.33%
i) P 0.15%
ii) Fe 9.05%
iv) SiO, 16.36%

viii)  Ore characteristics:

The manganese ore occurs alternating with gondite and manganiferous quartzite bands.
The major ore mineral is braunite with minor pyroiusite. Silicate minerals, spessartite and rhodonite
are also present.

GOGULDOH MINES BLOCK

i) Location:
i) District : Nagpur
i) Taluk : Ramtek
ii) Village ; Goguldoh
iv) Lat. : 21°25'
V) Long. : 79°16'
vi) Toposheet : 55 Of7
ii) Geological set-up:

The area is underlying by metasediments belonging to Sausar Group. The rock type
exposed in the area include quartz-mica schist belonging to Sitasaongi Formation, overlain by
coarse muscovite schist of Mansar Formation. The Mn ore horizon occurs at the contact of the
above two formations. The manganese ore horizon occurs on a reversed limb. The formations
trend E-W and are tightly folded into an isoclinal syncline overturned to the north, indicating steep
southerly dip to the south on axial plane.
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iii) Controls of mineralisation:
Manganese ore is of synsedimentary syngenetic type and occurs at the contact of Sita-
saongi Formation and the overlying Mansar Formation.

iv) Quantum of work done:

i) Detailed mapping :0.50 sg.km (1:2000)

i) Sampling . 4 samples (from the mine)
V) Dimensions of the Ore body:

i) Strike length : 900 m

i) Dip length : 30m

ii) Width : 400m

iv) Sp. Gr. 35

vi) Reserves:
3.5 million tonnes of all grades are anticipated.

vii) Grade:
Mn : 9.47 to 32.47%
P : 0.04 to 0.80%
Fe ; 2.06 to 10.27%
SiO : 24.29% to 42.52%

2

viii)  Ore characteristics:

The manganese ore is associated with gondite and manganiferous quartzite. The major
ore mineral is braunite. Silicate minerals like spessartite and rhodonite are also present. The ore
is generally high silica and high ‘P’ type, conforming to Bhilai grade.

ix) Recommendation:
Considering the large tonnage anticipated from this area drilling is recommended to work

out the exact extent, grade and reserves of manganeses ore.

DONGRI BUZURG MINE BLOCK

i) Location:
i) District ; Bhandara
)] Village : Dongri, Buzurg
ii) Lat. : 21°33'
iv) Long. ; 79°41'
V) Toposheet : 55 0/14
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ii) Geological set-up:

The Dongri Buzurg mine area comprises rock formations of Sausar Group viz., Tirodi
Formation, Sitasaongi Formation, Manganese-ore horizon and the Mansar Formation. The formations
in the mines areas occur in an inverted sequence representing an overturned limb of a regional
anticline, closing east of northern Chikla Mine. The Mansar Formation forms the core of the
syncline as well as the foot wall of the manganese-ore horizon. The Sitasaongi and the Tirodi
Formations constitute the hanging wall.

iii) Controls of mineralisation:

The manganese ore horizon occurs as a continuous stratigraphic unit at the contact of
Sitasaongi and Mansar Formations. The manganese-ore horizon comprise alternating bands of
manganese ore, manganiferous quartzite, gondite and rhodonite. The ore horizon is thickest in its
central part and tapers down to about 2 m at the ends.

iv) Quantum of work done:

i) Detailed mapping : 1.05 sg.km
iy  Drilling : 1850.40 m
(in 14 bore holes)
iy ~ Sampling ; 230 Nos.
V) Dimensions of the Ore body:
i) Strike length : 1900 m
i) Dip length : 42.63 to 112.26 m
i) Width : 0.72 m to 28.30 m

vi) Resource and Grade:

i) Total reserves : 6.55 mt.
i)  Recoverable reserves : 6.22 mt.
iy Proved reserves : 2.80 mt.
iv)  Possible reserves : 1.71 mt.

The average grade of the deposit is Mn = 45.63%, P = 0.249%; SiO, = 10.09% and
Fe = 6.06%.

vii) Ore characteristics:

Manganese ore horizon comprises alternating bands of manganese ore, manganiferous
quartzite, gondite and rhodonite and rhodochrosite. The central part of the horizon is completely
oxidised and enriched consisting of pyrolusite, psilomelane, cryptomelane and is of peroxide grade.
The secondary ore occurs as crystalline aggregates, botroidal, acicular, columnar and amorphous
forms.
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MANGANESE ORE DEPOSITS OF PENGANGA GROUP - MAHARASHTRA

HIWRI AREA
i) Location: i) District : Yawatmal
i) Taluk : Pandharkawada
i) Village ; Hiwri
iv) Lat. : 19°49'
V) Long. ; 78°26'
vi) Toposheet : 55 1/5
ii) Geological set-up:

The area around Hiwri, Yawatmal district, exposes rocks belonging to the Precambrian
Penganga Group, comprising the basal conglomerate overlain by an alternating sequence of
limestone and shale. In Hiwri area, mostly the upper limestone is exposed. The limestone is of two
types, upper dark grey, cement grade and lower light yellow cherty limestone. Manganese ore is
associated with the light grey cherty variety. Manganese ore is associated with a thinly banded
chert-jasper bands as thin layers and streaks varying in thickness from 20 to 60 cm. The individual
bands are from a few mm to 15 mm thick. Manganese ore is concentrated on leaching, along as
well as across the bands. The individual manganese ore bands aggregate to 5 to 10 cm in the
whole of the chert-jasper band.

The formations trend ENE-WSW and dip of 20 to 30° due north; in the western parts the
dips are steeper upto 35° due to proximity of the fault zone.

iii) Controls of mineralisation:

The manganese ore is associated with banded-jasper chert band in the form of thin layers
and streaks and thus is of sedimentary origin. However, it has been observed that leaching of chert
bands and enrichment of manganese oxide has resulted in the formation of the manganese ore.
Thus, the manganese ore is of secondary origin.

iv) Quantum of work done:

i) Reconnaissance survey : 30 sq.km. (1:63360 scale)
i) Detailed geological mapping ; 2.45 sq.km.
iy Pitting : 75cum
iv)  Sampling : 150 nos.
V) Dimensions of the Ore body:
i) Strike length : 1550 m
i) Dip length : 50 m

i) Width : 10 m
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vi) Reserves and Grade:
Southern band : 950 m x 50 m x 10 cm x 3.5 sp. gr.
Northern band : 400 m x 150 m x 9 cm x 3.5 sp. gr.

Total reserves estimated are of the order of 20,000 tonnes. The manganese content varies
between 20 to 40% and P% 0.02 to 0.15.

vii) Ore characteristics:

The manganese ore is associated with banded jasper-chert band and occurs as thin bands
and layers. The ore is of secondary oxide type and the ore minerals include psilomelane, pyrolu-
site and other colloidal forms.

viii)  Recommendations for further work:

Steeper deeps, secondary nature of ore and thin width of the ore does not make mining
an economic proposition, the only favourable point being low ‘P’ content 0.02% to less than 0.15%.

CHAPTER - Il

MANGANESE ORES OF KARNATAKA

Introduction:

Manganese ore deposits are found in a number of Dharwarian schist belts of Karnataka,
viz. Sandur Schist belt, Dharwar-Shimoga-Goa schist belt, Chitradurga schist belt and Shimoga
schist belt.

A. SANDUR SCHIST BELT

1. Location:
Taluk ; Sandur
District : Bellary
Lat. : 14°13" and 15°15'
Long. : 76°15" and 77°00'
Toposheet Nos. : 57 A/11,12 & 16, 57 B9
2. Geological set-up:

The manganese ore horizon is stratigraphically confined to Deogiri formation (Thickness
975 to 1000 m) which consists of meta-greywacke, limestone and with minor interbeds of quartzite,
arkose, meta-chert, basic and acid volcanic rocks. This is sandwiched between the lower Yesh-
wanthpur Formation (mostly made up of metavolcanics and pyroxenites) and upper volcano






