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Abstract: Iron ore is the most important metal in this Industrial age. It occurs all over the world, majorly it occurs in 

USA, Australia, Russia, Chile, Venuzula and India. In India, it occurs as banded ferruginous fromations, sedimentary 

iron-ores of sideritic or limonitic, lateritic iron-ore, titaniferous and vanadiferous magnetites, fault and fissure fillings of 

hematite. In India Iron ore occurs in five major states of Karnataka, Goa, Chattisgarh, Orissa, Jharkhand and minorly 

in Andhra Pradesh, Uttar Pradesh, Assam etc.. Production of Iron ore in India is carried out in different grades as lumps 

(high, low grades), fines (high and low grades), beneficial grade of Hematite and metallurgical, coal washery of Magnetite 

etc..production is carried out by public and private sectors like National Mineral Development Corporation, Steel 

Authority of India, Tata Steel Ltd etc..production in India is undulating over the years but from last 4 years its 

production is increasing to meet its demand to the industries and consumption of Iron Ore in India increases at a 

maximum rate majorly in steel and other industries. India produces 192.08 million tonnes (as per 2017) and having 

reserves of 28.52 billion tonnes for the future. 

Keywords: Iron Ore, Occurrence, Distribution, Production, Reserves, Resources, Future. 
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 I INTRODUCTION 

Iron is the fourth most abundant element in the earth‟s 

crust after oxygen, silicon and aluminium and second most 

abundant metal in the earth, the character of its natural 

compounds prevented its use as early as some other 

metals. It was known by 4000 B.C., and the Egyptian 

Pharaohs regarded it more highly than gold, but this 

probably was the rare meteoritic iron. Apparently by 1200 

B.C. iron was manufactured but was still rare, and its 

industrial use did not commence before 800 B.C., which 

dates the start of the Age of Iron. Steel came into use about 

800 years later and the blast furnace in the fourteen 

century. During the sixteenth century the forests of Great 

Britain were denuded to supply charcoal to smelt iron ore, 

but this waste became unnecessary when the great 

discovery was made about 1710 that coal could be used to 

reduce iron ore. This was the beginning of the great 

industrial age of iron that culminated in the steel age made 

possible by Bessemer‟s discovery in 1856. In the 

nineteenth century Great Britain with her resources of iron 

and coal became the first and greatest of the modern 

industrial nations 

II INDUSTRIAL USES 

 Iron is the new backbone of modern civilization. 

When iron , is not suitable for certain uses, it is alloyed with 

other substances to make it suitable. To enumerate the 

various uses of iron would be to compile a history of the 

innumerable creations of modern civilization and industry. 

Each of the main types of iron – steel, cast iron, wrought iron 

and iron alloys – has its applications such as train tracks and 

other types of infrastructure which is one reason for great 

demand in many countries, and also used in medicine, 

cosmetics, engineering, construction, paint and a whole range 

of products  

Commercially, iron is a very important metal. It is 

found in the form of chemical compounds with other 

elements in a number of minerals. Natural occurrences of iron 
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ore are abundant all over the world. Iron ore occurs most 

abundantly in the form of oxides. Other forms are carbonates, 

hydroxides, sulphides and silicates. It is also found in 

association with titanium dioxide. But most commercial

important minerals of iron are hematite and magnetite. Some 

of the major iron bearing minerals with Fe content and its 

composition are given in the table 1. 

Table-1: representing different Fe bearing minerals their composition and Fe content. 

III GEOLOGY 

 Iron Ore formations occurring throughout the Geologic Time is illustrated in the following table. 

Table-2 Representing the Iron Ore formations occurring throughout the Geologic Time 

 Formation Nature of ore Occurrence 

Quaternary  Laterite Many states – derived from many 

formations including Deccan Traps. 

Tertiary Miocene and Eocene Ironstones South India – Travancore, Malabar, 

etc.; Assam – NE districts; U.P.-
Kumaon 

Jurassic Rajmahal Trap 

(intertrapean beds) 

Ironstones West Bengal; Bihar – Rajmahal, 

Birbhum 

Gondwana Barakar 

Mahadeva 

Ironstone shale 

 
Triassic 

Ironstones and siderite 

Siderite 

Ironstone and siderite 

 
Hematite and goethite 

West Bengal – Birbhum; 

Bihar-Auranga coalfield; 

West Bengal – Ranjganj coalfield; 

Kashmir 

Cuddapah Bijawar 

 

Gwalior 

Hematite and 

 

Ferruginous quartzite 

Madhya Pradesh – Gwalior, Indore, 

etc.; 

Andhra Pradesh-Cuddapah 

 

 

 

 

 

 

Basic and ultra basic rock 

 

Titaniferous and Vanadiferous 

magnetite‟s 

Bihar-S E Singhbhum 

Orissa-Mayurbhanj 

 

Granodiorite 

Granite 

 

Apatite-magnetite rocks 

Magnetites (residual) 

 

Singhbhum 

Assam-Jaintia Hills; 

Karnataka-Kudremukh. 

Name Formula Wt % Fe 

Hematite (alpha and martite) [oxide] Alpha Fe2O3 70 

 

Turgite [oxide] 2Fe2O3H2O 66.1 

Magnetite [oxide] Fe3O4 72.36 

Goethite [oxide] Fe2O3.H2O 62.58 

Limonite [oxide] FeO(OH) · n(H2O) 52 (n=1) 

Ilmenite [oxide] FeTiO2 36.8 

Lepidocrosite [oxide] Fe2O3.H2O 60 

Maghemite [oxide] Gamma-Fe2O3 69.9 

Siderite [carbonates] FeCO3 48.2 

Pyrite [sulphides] FeS2 46.5 

Marcasite [sulphides] FeS2 46.6 

Pyrrhotite [sulphides] FeS2 61.6 

Chamosite [silicates] (Mg, Fe, Al)6 (Si,Al)4 (OH)8 33.42 
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Banded Iron Formation 

(BIF) 

 

 

 

 

 
 

 

 

 

 

 

 

Hematite Massive Shaly, 

Powdery etc, 

 

 

 

 

 
 

 

 

 

 

 

 

Orissa – Sundergarh, Keonjhar, 

Mayurbhanj; 

 

Karnataka-Shimoga, Bellary-

Hospet, Dharwar etc.; 

 

Bihar- Singhbhum (west); 
Maharashtra-Ratnagiri, Chandrapur; 

 

Madhya Pradesh-Bastar (Bailadila), 

Durg, Jabalpur 

 

Banded Iron Formation 

(metamorphosed) 

Magnetite - Quartzite 

 

 

 

 

 

Tamil Nadu – Salem, Tiruchirapalli; 

A.P.-Guntur; 

Karnataka-Shimoga, Chikmagalur; 

Himachal Pradesh - Mandi 

 

IV OCCURRENCE OF IRON ORES 

In world context: 

 Iron ores of multi – origin deposits are widely 

distributed under various geologic conditions. They occur in 

different nature as basins of sedimentation, with eroded, deep 

– seated intrusive, and where deep tropical weathering 

prevails. 

In North America magnetite deposits occur in the 

deeply dissected regions of plutonic intrusions, such as the 

north-eastern states and the Cordillera. Hematite deposits 

outcrop around the margins of the great sedimentary basin 

from Alabama to New York to Wisconsin and in 

Newfoundland. They are abundantly and richly concentrated 

in the Lake Superior region. Residual deposits occur in the 

eroded Appalachians and in Cuba. 

In Central Europe great sedimentary deposits 

underlie parts of Lorraine, Luxembourg, France, Belgium and 

Germany. There are rich oxide deposits of igneous and 

metamorphic origin in Sweden. Farther east and north are 

extensive deposits of the Ukraine and European Russia. 

In Africa good – quality ores lie near the 

Mediterranean in Morocco and Algeria and large bodies of 

low – grade magnetite lie to the south in the Transvaal. 

In South America some extensive deposits in Brazil, 

Chile, and Venezula. Asia has stupendous resources in India 

and minor ones in China. 

Indian context: 

Banded iron formation has given rise to vast 

accumulations of iron ore deposits in India and more than 

90% of the iron ore supplied to the industry comes from the 

Banded Iron Formation. All the iron ore deposits of India 

belong to Dharwar group composed of metavolcanics and 

metasediments. Major iron ore deposits in India occur in 

Singhbhum district (Jharkhand), Keonjhar district (Orissa), 

Bellary district (Karnataka), Bastar district (Chhatisgarh) and 

Goa. Thedifferent textural types of iron ore within the 

deposits are (a) massive ore (b) laminated ore and (c) blue 

dust.  

 Based on their association with rock formations, iron 

ore deposits in India can be broadly classified into two 

groups:-  

1. High-grade region of southern Karnataka, Kerala, Tamil 

Nadu and Andhra Pradesh.  

2. Archaean greenstone belts of Madhya Pradesh, 

Chhattisgarh, Bihar, Orissa, Goa and Karnataka.  

Iron Formations in the high-grade metamorphic 

regions are older formations (3500- 3000 million years) 

and have been subjected to deformation and 

metamorphism. Minor bands of intimately folded and 

metamorphosed iron-rich beds occur in such an 

association. Iron formations in the younger (2900-

2600million years) Archaean greenstone belts form 

continuous bands and contain rich concentrations of iron. 

The major iron ore deposits of India are described in the 

followng sections.  

Jharkhand:  

In Jharkhand iron ores are majorly of  hematite and 

magnetite. Precambrian sedimentary rocks are being intruded 

by basic intrusive of iron ore group in the host rock of iron 

formations. These rocks are folded which occur as a series of 

ridges capped with thick deposits of hematite ore. Alternate 

bands of hematite and jasper occur exhibit a variety of 

textures and contain varying proportions of iron as massive, 

compact ores occures as capping ridges contain 66% to 70 % 

iron, shaly ore exhibiting laminated texture that is composed 

of hematite contain less than 50% iron, lateritic ore contain 
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56-58 % iron, blue dust, grayish blue in color that occuring in 

pockets contain 65-68 % iron.  

Iron ores occurs in several areas of Singbhum and Palamau 

districts of Jharkhand. In the Singbhum district, important 

iron ore deposits that occurs as hematite in a number of 

prominent hills in the south and west parts of the district and 

continued into the Keonjhar and Sundergarh districts of 

Orissa and forming the famous Singhbhum-Keonjhar-Bonai 

group of deposits. Titaniferous magnetite ores that are 

consisting of ilmenite and magnetite as major and minor 

haematite, rutile and goethite occurring as thin veins, lenses 

and pockets in gabbroid and ultrabasic rocks. The 

Precambrian formations in the area are the older Iron Ore 

Series and younger Kolhan Series. The rock formations have 

undergone multiple episodes of deformation. The iron ore 

group of rocks are broadly divided into three types based on 

their mode of origin  

i) Iron Ore Group of clastic facies 

ii) Iron Ore Group of Transitional chemogenic facies  

iii) Iron Ore Group of volcanogenic facies. The iron 

formation, which overlies the volcanic pile, consists of 

beds of jaspilite and haematitic rock and contains 

varying proportions of iron oxide and silica.  

 

 
 

Figure 1 Map showing Iron Ore deposits in India (source– Geological Survey of India

 

In the Palamau District, iron ores occur in three types 

i) Magnetite occurring as bands in metamorphic rocks 

ii) Siderite and hematite occurring as beds in shale of 

Barakar Formation  

iii) Laterite ore on the plateaus, where magnetite ores 

occurring as fragments and lumps.  

 

Orissa:  

Iron ore deposits of Orissa occurs in five different zones 

majorly-  
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1. Bonai- Keonjhar 

2. Gandhamardan 

3. Tomka- Daitari 

4. Gorumahisani-Badampahar  

5. Hirapur.  

Iron ore deposits of this region are occuring as Banded 

Haematite Jasper, Banded Haematite Quartzite and 

ferruginous shales. These banded iron ores are composed of 

magnetite, goethite and magnetite-haematite. These Banded 

Hematite Jasper consists of alternate layers of dark bluish- 

grey haematite and red coloured jasper and thickness of these 

bands that may vary of range 0.5 - 1.15 cm. These deposits 

are considered as products of surface alteration of Banded 

Hematite Jasper. Iron content of these unaltered Banded 

Hematite Jasper is around 20%-30% while iron content of 

some enriched Banded Hematite Jasper ranges from 55%-

70%. 

Northern part of Orissa is covered by the cratonic block of 

Singbhum and it is also a store of iron ore. The rich iron ore 

occurs in Keonjhar, Sundergarh, Jajpur, Mayurbhanj, 

Nawrangpur and Sambalpur districts. 

Chattisgarh: 

Huge deposits of higher quality iron ores are found 

in Bastar, Durg, and Dantewara districts of Chhatisgarh. 

Minor deposits occur in Raigarh, Raipur, Bilaspur, 

Rajnandgaon, Kanker and Jashpur districts. Majority of the 

iron ore deposits of Bastar and Durg districts are associated 

with Bailadila Iron Ore series of Archaean age. This Bailadila 

iron Ore Series of rocks resembles iron ore series of 

Singhbhum-Keonjhah- Bonai of Orissa and Jharkhand.  

The Bastar craton of the central Indian peninsular 

shield comprises high grade metamorphic rocks which 

include metasediments, metabasites, charnockites and gneiss-

migmatite complex referred to as the Bengpal group. This 

Bengpal group is overlain by Banded Iron Formation - 

greenstone sequencewhich is referred as Baildiala group. The 

Bailadila iron ore series occur as a synclinorium with N-S 

axis and a central eroded anticline flanked by two synclines, 

which form ridges with important bands of iron ore. Most of 

these iron deposits are composed of haematite ore and few 

are small deposits of magnetite ore. The iron formations 

having similarities in lithological association and tectano-

metamorphic history with the iron formations of other belts. 

The Bailadila group which contains bulk of the iron 

formations comprises of quartz sericite schist, arkosic 

quartzite at the base, followed by Banded Iron Formation 

associated with shale-siltstone carbonaceous shales and 

interbedded tuffs, intruded by greenstones and granites.  

The Kauchar iron ore deposit is the largest in the 

Durg district. This deposit occur in  association with 

Dharwarian banded hematite quartzite belongs to Bailadila 

iron-ore series. The Banded hematite quartzite is overlain and 

underlain by ferruginous shales and phyllites. The Banded 

Hematite Quartzite formations forming prominent ridges and 

having folded into anticlines and synclines. Many ore bodies 

comprising of massive and laminated hematite are found at or 

near the top of the ridges; earthy-limonitic, brecciated and 

lateritic type iron ores are present in smaller quantities.  

Karnataka:  

The major iron ore deposits of Karnataka occur in 

the Sandur hills of Bellary-Hospet sector in Bellary District 

and Bababudan hills and Kudremukh-Gangamula range in 

Chikmagalur district. Chitradurga, Shimoga, Bijapur, North 

Kanara, South Kanara , Hassan districts contain smaller iron 

deposits. The principal ore minerals occur in various types of 

deposits are magnetite, haematite, limonite, siderite and 

pyrite. Iron ores of Karnataka may be classified besed on 

their mode of occuring as below. 

1. Sedimentary type occurs  in the form of banded haematite 

quartzite and magnetite quartzite rocks of Archaean 

greenstone belts of Karnataka in three district horizons: 

Greywacke association in parts of Ranibennur, Haveri, 

Gadag, Chikkanayakanahalli, Chitradurga, Kudremukh and 

Sandur areas.  

2. Metamorphic type occurrs in association with granulites 

as Magnetite- Quartzite encountered in high grade 

metamorphic rock formations referred to as Sargurs 

3. Magmatic type consists of Vanadium and titanium bearing 

magnetite bands associated with gabbroic-ultramafic layered 

complex forming a component of the ancient in Sargurs.  

 In Bellary-Hospet area, the Sandur schist belt comprises of a 

thick pile volcanic rocks with minor amount of sedimentaries 

where these volcanics are of basic to acid varieties and 

sedimentaries are mechanically transported and chemically 

precipitated type The following types of iron ores are 

reported: 

 (1) Primary ore : Hard massive ore with Fe content 62% - 

68%  

(2) Secondary ore :  

a) Lateritic ore with 50% - 55% Fe 

 (b) Thickly and thinly laminated ore with 62%-68% Fe  

(c) Shaly ore with 55%-58% Fe 

 (d) Biscuity ore and blue dust with 60%-69% Fe  

In Chikmagalur district, major iron ore deposits occur in 

Bababudan hill range and Kudremukh-Gangamula range. 

Magnetite and haematite quartzite ore bands occur  an area 

covering of 400 sq km in the Bababudan belt consisting 

almost Dharwar Supergroup rocks.  

The Kudremukh-Gangumala range consisting of 

metasediments and metavolcanics of Dharwar Super-group. 

Two main types are recognized as cherty type and shaly type. 

This iron ore formations have been lateritized where depth of 



|| Volume 3 || Issue 8 || August 2018 ||                        ISO 3297:2007 Certified                           ISSN (Online) 2456-3293 

                                                                     WWW.OAIJSE.COM                                                           20 

weathered zone varies, where it is thicker in ridges and 

thinner in valleys. The weathered zone varies about 30-50 m.  

Apart from the residual concentration of iron ore over the 

sedimentary banded iron formation, there is another class of 

ore deposits associated with mafic and ultramafic rocks in 

many parts of Karnataka. The major in these occurrences are 

those forming in the Nuggihalli schist belt, titaniferous ore 

occurs as continuous beds in association with anorthositic 

gabbro and contain titanium and vanadium with magnetite. 

Goa: 

Iron ores of Goa are the northern most extension of 

Chitradurga Group of Dharwar Supergroup in Karnataka, 

they range from Archaean to Proterozoic era. Precambrian 

formations of Goa consisting of quartzite, quartz-sericite-

schist, metavolcanics, metagreywacke, conglomerate, pink 

phyllite with lenticular bodies of banded ferrugineous 

quartzite and limestone intruded by ultrabasic and basic sills 

and dykes.  Such of these formations are intruded by the 

younger granite, pegmatite and vein quartz. Iron ores of Goa 

have been differntiated into 4 types: 

1. Lateritic ore derived from weathering of ferruginous 

phylllite with 48-50% Fe.  

2. Lumpy hard ores, massive and laminated, cherry red in 

color with about 60 % Fe.  

3. Friable or biscuity ore, derived by extensive leaching 

which is porons, soft and crumples easily, containing about 

60% Fe.  

4. Blue dust or powdery ore consisting essentially of skeletal, 

flaky, loose hematite or sometimes magnetite, with 

occasional fragments of hard ore or siliceous bands, 

containing 63-68% Fe.  

Lateritic iron ores are the main source of iron which is of two 

types- lumpy ore made up of haematite and powdery ore 

made up of magnetite majorly. Goethite and limonite occurs 

as alteration products.  

Reserves/Resources: 

Hematite and Magnetite are major important iron 

ores in India where 79% hematite ore deposits are found in 

Assam, Bihar, Chattisgarh, Jharkhand, Odisha and Uttar 

Pradesh while 93% magnetite ore deposits occur in Andhra 

Pradesh, Goa, Karnataka, Kerala and Tamil Nadu. Karnataka 

only contributes 72% of magnetite deposit in India. Out of 

these, hematite is considered to be superior because of its 

higher grade. Indian deposits of hematite belong to the 

Precambrian Iron Ore Series occurring as massive, laminated, 

friable and also in powdery form. 

Reserves and Resources are carried out by exploration, 

these reserves/resources classification is shown in the 

figure 2. The total reserves/resources of hematite as per 

2015, it has been estimated as 22,487 million tonnes of 

which 5,422 million tonnes (24%) are under „Reserves‟ 

category and the balance 17,065 million tonnes (76%) are 

under remaining resources category. By grades, lumps are 

about 56%, lumps with fines (17%), fines (16%) and the 

remaining 11% are black Iron Ore. In the table 3 hematite 

deposits are of all grades and states wise reserves and 

resources are given in tonnage from the source of IBM 

annual reports. 

 
Figure 2: showing the classification of Reserves/Resources 

(source- google images) 

 

 
Figure 3: Production of Iron Ore in the world (source: 

Department of Science and technology, Australia). 
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Table – 5 : Principal Producers of Iron Ore 2016-17 (source- IBM annual report 2017 
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Figure 4: Production of Iron Ore in India over last ten 

years (source: IBM annual report 2017) 

 Magnetite occurs in the form of oxide, either in 

igneous or metamorphed banded magnetite – silica formation 

of sedimentary origin. The total reserves/resources of 

magnetite as on  2015 has been estimated at 10,789 million 

tonnes in which reserves alone has 53 million tonnes while 

10,736 million tonnes are resources. On the basis of grade 

20% resources are of metallurgical grade and 80% resources 

belong to unclassified, not-known and coal washery. In the 

table 4 magnetite deposits are of all grades and states wise 

reserves and resources are given in tonnage from the source 

of IBM annual reports. 

Production: 

In India, production of Iron ore is 192.08 million 

tonnes in the year 2016-17, over the last ten years production 

is undulating, but from last three years, it is increasing and is 

shown in the figure 4 (IBM annual report 2017), principle 

producers, mine location and states of iron ore production are 

given in the table 5 (IBM annual report 2017), while world 

production is 1460 (app) million tonnes and represented in 

the figure 3 (Department of Science and Technology, 

Australia) showing a gradual increase every year when 

compared to that in the preceding year. As the basic neeeds 

for Iron are increasing in all industries so, as to meet the 

demand and supply graph it is being produced 

Mining practices: 

Usually mining of Iorn ore is open cast method all 

over the world and sometimes if it is high grade and 

economically viable then underground is also being operated. 

The mining methods can be classified on the basis of 

mechanisation, into three types. 

 

Manual mining: 

Manual mining is being done by digging manually 

where float ores are explored. Mined material is being 

screened manually and separating float ore for production. 

The over size is treated to plants or metallurgy and undersize 

is treated as waste. Output per man shift is normally 1.5 to 2 

tonnes. Manual mines are mostly under private sector. 

Semi – mechanised Mining: 

If iron ore is occurring in the form of small pockets 

or lenses of boulder or as segregation in laterite, it is difficult 

to mechanise the mining operation, such of these deposits are 

carried out in semi-mechanised mining method. In practice, 

overburden is being removed by machine operations and then 

iron ore is handled manually to minimise wastages. 

Mechanised Mining: 

India‟s 90% iron ore production in the country 

comes under mechanised mines. Mining is carried out in a 

systematic benches on overburden and orebody. The mining 

of ore/overburden is done by the combination of shovel-

dumper, drilling and blasting. The loading operations and 

transportation is carried out by mine haul roads. Ore 

handling, washing and screening operations vary with the 

material required to be handled in the mines. Most of the 

mechanised mines are in the public sectors and some mines in 

Goa, Jharkhand, Orissa and Karnataka are also operated by 

Privately.  

The reserves of high-grade iron ore are limited. 

Therefore, it would be necessary at this stage to ensure 

conservation of high-grade ore by blending with low grade 

ores. Research and Development efforts are carrying out for 

developing necessary technologies for utilising more and 

more fines in the production of steel as a measure of 

conservation of iron ores.  

Future Outlook: 

Mining of iron ore, an essential raw material for Iron 

& Steel Industry is arguably of prime importance among all 

mining activities undertaken by any country. At present India 

produces 65 million tonnes steel, but as per the 'National 

Steel Policy' country is expected to raise this production to 

180 million tonnes by the year 2020 With the total resources 

of over 28.52 billion tonnes of hematite (Fe2O3) and 

magnetite (Fe3O4), magnetite reserves could not be exploited 

due to the presence of these ores in the 'eco-fragile' zones 

mainly in Western Ghats. Iron ore is found as hematite and 

magnate in India in the ratio of 63:37.  
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