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RESOURCES 
    The word resources may be defined as ‘means of 

attaining given ends’ which expand or contract in 

response to human wants and human actions. 

Earth resources range from the extractive ones like 

mineral and         most of the energy resources that 

are largely nonrenewable or exhaustible to 

potentially renewable resources like air, water and 

soil and the supposedly perennial or renewable 

resources like solar, wind, water, waves, tides, oceans 

(i.e., the solar heat trapped in warm surface waters of 

the tropics).  





Two of the typically extractable ones of these, discussed 

here, are broadly grouped as: 

MINERAL RESOURCES 

• Metallic 

• Non-metallic or Industrial resources 

ENERGY RESOURCES 

• Fossil fuels (Coal, Natural Gas, Oil etc.) 

• Nuclear energy and 

• Alternate futuristic energy resources 

 



MINERAL RESOURCES 

   Mineral is an organic substance which is produced by 
natural processes. To be classed as a mineral specie, 
a substance must possess the following three 
characteristics: 

o It must be found in nature 

o It must be of inorganic origin, and 

o It must have a composition that can be expressed by a 
chemical formula. 

   Mineral resources are exhaustible natural resources 
even then he is mining these mercilessly like robbers 
that is why mineral industry is called as ROBBERS 
INDUSTRY 



MINING 

• Mining is the process of taking out mineral 

substance from the earth. 

 

Placer Mining 

 

Open-Pit Mining 

 
Underground Mining 

 



TYPES OF MINERAL 

RESOURCES 

   Minerals resources are of many types. On the 

basis of their physical and chemical properties, 

minerals can be systematically classified. 

Basically mineral resources can be classified 

into two major groups. 

Metallic minerals are mainly iron ore, copper 

ore, aluminum ore, tin ore, lead and silver ore. 

In Non Metallic minerals coal, sulphur, mica, 

manganese, mineral oil etc., can be included. 



DISTRIBUTION OF MINERAL 

RESOURCES 



IRON ORE 
    Iron ore is the backbone of modern civilization. Iron is a silvery 

white metallic mineral. It is one of the most abundant elements, 
comprising about 5% of the earth’s crust. Iron does not occur in 
nature as a pure metal; it occurs as a compound in the form of 
iron ores mined with a certain amount of earthy matter 
commonly called ‘impurities’. 

   On the basis of the iron content in the ore chief iron ores are- 

Magnetite-Has 72% iron content and is black in color. 

 Hematite-Has 68% iron content and its color ranges from black 
to red. 

 Limonite-The maximum amount of iron metal present in the 
ore is 60% and its color ranges from yellow to red. 

 Siderite-Contains iron between 40-50% and the color ranges 
between yellow to brown. 

 

    SMELTING- The process of reducing the ore to metallic iron to 
remove impurities is known as smelting 

 



SMELTING 



WORLD IRON ORE RESERVES 

                        Source : Mineral Commodity Summaries, 2004  
COUNTRIES RESERVE BASE 

Australia 40000 

Brazil 19000 

Canada 3900 

China 46000 

India 9800 

Iran 2500 

Kazakhstan 19000 

Mauritania 1500 

Russia 56000 

South Africa 2300 

Sweden 7800 

Ukraine 68000 

United States of America 15000 

Venezuela 6000 

Other 30000 



WORLD PRODUCTION AND DISTRIBUTION 

OF IRON ORE 
   About 90% of world’s total reserves of iron ore are located at 

North America, France, Russia, Great Britain, Union of South 
Africa, India and Brazil. About 83% of world’s production comes 
from U.S.A, U.S.S.R, France, Sweden, Canada, Venezuela, 
India, Great Britain and Germany. 

  1. U.S.A- The three states leading in production of iron ore are 
Minnesota, Michigan and Alabama, producing more than 50% 
of the entire output of the country. The production occurs in four 
main districts: 

 The North Eastern district including Adirondacks region of New 
York and the Cornwal area of Pennsylvania and New Jersey 
into south eastern New York. The total output of the iron ore in 
this region has been 4 to 5 million tons annually. 

 The South Eastern district includes the mining area near 
Birmingham, Alabama, Chattanooga and Tennessee. The 
average output is 6 to 8 million tons. 

 



 



 The Lake Superior district- It includes N.En Minnesota, Northern Wisconsin 
and the upper peninsula of Michigan.The area still supplies about 75 to 80 % 
of U.S.A. 

 The Western district-It includes all the states from Rocky mountains to the 
Pacific coast. The important iron ore producing countries are Utah, 
Wyoming, California and Nevada. 

 

2. U.S.S.R - Soviet Russia produced 92 million metric tons of iron ore in 2003. 
The important districts producing ore are Krivoi Rog in south Ukraine, 
Magnitogorsk in south Ural and the area south of the Tula coal field. Other 
areas producing iron ore are the Munmarsk peninsula, Orsk in southern 
Urals, Kursk area,Telbez in the Kuzbuz regions and Otsu and Kustanai in 
Kazakhstan. 

 

3. CHINA- It is the third iron ore producer of the world. It has produced 261 
million tons of iron ore in 2003.Iron ore is scattered in China mostly south of 
Yangtze river near Hankow and in northern China and other areas includes 
Shantung peninsula and  Manchuria. 

 

4. FRANCE- The major producing areas are Lorraine, Normandy and 
Pyrenees. The Lorraine district contributes 95% of country’s total iron ore.  

 



WORLD PRODUCTION OF IRON ORE 
(in million tonnes) 

COUNTRY 2001 2002 2003 

Australia 181 189 213 

Brazil 201 215 235 

Canada 29 29 33 

China 217 231 261 

India 86 99 121 

Kazakhstan 16 18 19 

Russia 83 84 92 

South Africa 35 36 38 

Sweden 19 20 21 

Ukraine 55 59 21 

United States of America 46 52 50 

Venezuela 17 17 50 

Other 64 69 74 

Total 1049 1118 1238 



5. SWEDEN- The areas of ore production are Kiruna and Dennemora. The ore 
averages above 60% iron. The average production is a little above over 21  
million tons of which 80% is exported. 

 

6. CANADA-Areas of production are Ontario, Nova Scotia, Alberta and 
Vancouver island. The average production is 33 million tons in 2003. 

 

7. U.K – The production of U.K during 1998 was 13 million tons. The areas of 
eastern England are the most important in output of iron ore stretching from 
Yorkshire through Lincolnshire, Rutland and Northampton shire or Oxford 
shire. 

 

8.SOUTH AFRICA – In Northern Africa major areas of are Tunisia, Algeria, 
Spanish and French Morocco. In South Africa Transvaal ores are of high 
grade with 60 to 65 % iron content. 

 

9. INDIA- India  has large reserves of high grade , low phosphorus ore with 
61% iron content. The mines are at Singhbhum, Mayurbhanj, Keonjhar, 
Bonai, Badampur and Sulaipat. The mines are close to coal fields and are 
served by railways. 

 

10. AUSTRALIA –It has become a leading producer in iron ore production and 
has produced 213 million tons of iron ore. Deposits occur in western and 
south Australia in New South Wales, Queensland and Tasmania. 



ALUMINUM 

     It is not found as a pure metal. It generally occurs as an 
ingredient of chemical compounds in highly complex minerals. 
It is a vital raw material for the production of a number of 
capital and consumer goods. It is now the established 
medium of transmission and distribution of electric power-as 
conductors and cables. It is also used in transportation, 
cooking utensils, chemical industries and metal working. The 
following four are the natural compounds of aluminum ; 

i. Cryolite –is a double fluoride of aluminum and soda. 

ii. Corundum-is a native alumina i.e., Aluminum oxide 

iii. Kaolin-the alumina content being too low and silicate content 
being too high it is not used in aluminum extraction 

iv. Bauxite- contains hydrated aluminum oxide as its important 
mineral and is the only source from which aluminum is 
extracted commercially. 



 



DISTRIBUTION OF ALUMINIUM 

Hungary, China and French Guyana, West Africa 

contain a considerable quantity of bauxite reserves . 

France and USA have been the leading producers of the 

world. 

British Guyana and Surinam also came in limelight 

during the world war II. 

India produced 810 million tons  in 2003 and the major 

areas includes Bihar, Madhya Pradesh, Gujarat, 

Madras and Karnataka. 

Other producing countries are Yugoslavia, Italy, 

Indonesia and Spain. 



PRODUCTION OF ALUMINIUM 
(in 000’tonnes) 

COUNTRIES 2001 2002 2003 

Australia 1797 1817 1857  

Brazil 1132 1318 1138 

Canada 2583 2709 2792 

China 3576 4321 5449 

Germany 652 653 661 

India 636 689 810 

Norway 1034 1044 1180 

Russia 3302 3348 3478 

South Africa 662 707 738 

USA 2637 2702 2703 

Other countries 6689 6687 6851 

World Total 24700 26000 27900 



COPPER 

   Copper is a non ferrous metal, it retards rust 

and is used in roofing, siding sheets, plates and 

is essential in electrical equipments. It is a good 

conductor of heat and electricity. Copper as a 

pure metal is rare, it is usually in the form of  

i. Copper oxide and  

ii. Copper sulphide. 

 
Bingham Canyon  

Copper mine west  

Of Salk Lake city.--------------- 

 



PRODUCTION OF COPPER 
(in 000’tonnes of metal) 

  
COUNTRY 2001 2002 2003 

Australia 896 879 830 

Canada 634 603 558 

Chile 4739 4581 4904 

China 587  568 604 

Indonesia 1049 1167 1003 

Kazakhstan 470 474 485 

Mexico 371 330 356 

Peru 722 843 843 

Poland 474 503 504 

Russia 540 621 630 

USA 1360 1157 1130 

Zambia 307 308 344 

Other countries 1551 1466 1409 

Total  13700 13500 13600 



DISTRIBUTION OF COPPER 

1.CHILE- Areas are Chunquicamata, El Tenienti, Potrerillos and 
Brader. 

2.U.S.A- Mainly exploited in western states o f USA including 
Arizona, Montanna, Utah, Nevada, New Mexico and Michigan. 

3.CANADA-Important areas are Sudbury, Flin Flon, Novanda, 
Kluane, Tulsidu, Princeton. 

4.KAZAKHSTAN-The exploitation of copper is done near Lake 
Balkesh. The main centres are Kounrad, Nikolayvesk and 
Dzizhkazgan. Kazakhstan produces 5% copper of the world. 

5. RUSSIA-Two important areas are Urals and Kala Peninsula 
and Norilsk. 

6.EUROPE- Copper is exploited in Spain, Germany, Norway and 
Sweden. 

7. INDIA- The main centres are Bihar(Hazaribagh, Singhbhum), 
Andhra Pradesh(Agnigundal), Madhya Pradesh (Balaghat) and 
Rajasthan. 



 



MANGANESE 

   The elements that are required to produce steel of the 

quality desired are known as alloy metals. The most 

commonly used alloy include manganese, 

molybdenum, nickel, chromium vanadium, tungsten 

and cobalt. About 14lb.of Manganese is necessary 

for the production of one tones of steel. It is also used 

in the chemical, electrical and glass industries and for 

the manufacture of dyes, paints and fertilizers. About 

75% of its production is consumed by metallurgical 

industries.  

  



DISTRIBUTION OF MANGANESE 

1.U.S.S.R-The Georgian republic (Chaitura) and the Ukraine 
(Nikopol) are the two important areas of manganese in USSR 
and supply about 90% of total production of country. The other 
areas are Urals, Kazakhstan and Siberia. 

2.INDIA-At present India is the leading producer of manganese in 
the world and has produced 1.58 million metric tons in 
2001.The deposits occur in Karnataka, Orissa, M.P, 
Maharashtra, 

   Goa. The total reserves are 8 crore tons. 

3.BRAZIL-Has deposits in the Lafayette district in the Minas 
Gerais. Reserves have been estimated at 10 million tons. 

4.SOUTH AFRICA- Has deposits near Postmasburg in 
Griqualand west, Cape Province. Ghana has deposits of high 
grade manganese ore. 

5.U.S.A- Has small deposits in South Dakota, Arkansas, Virginia, 
Tennessee and Georgia. 



GOLD 

   Gold was the first metal to become familiar to man. It 
has an attractive luster. Because of its rarity, it 
commands a high value in world market. Formerly it 
was used to for minting coins, but now it is used for 
making ornaments, in dentistry and as a concentrated 
form of wealth. Gold is also used for  gold plating, gold 
lace, gilding, book binding, interior decoration, glass 
making and in the chemical factory. Gold is regarded 
as a symbol of prosperity. 

 

     Gold Panning------------ 

     



 



PRODUCTION OF GOLD 
(in tonnes) 

 
COUNTRY 2001 2002 2003 

Australia 280 266 282 

Canada 160 152 142 

China 182 202 210 

Ghana 70 70 71 

Indonesia 166 140 141 

Papua New Guinea 67 61 68 

Peru 138 157 173 

Russia 153 168 170 

South Africa 395 398 373 

U.S.A 335 298 277 

Uzbekistan 85 88 86 

Mali 42 56 46 

Other Countries 457 464 481 

Total 2530 2520 2520 



DISTRIBUTION OF GOLD 

       Gold is found widely over this earth in about 70 countries but a 
few countries are known for gold production.  

 

1. SOUTH AFRICA- Gold is said to be the back bone of South 
Africa. Main areas producing Gold are – Rand Fields 
(Witwatersrand)  situated in south Transvaal. The western 
mines of Kimberley, Bird Reefs and the Livingstone reefs are 
well known mining areas. Johannesburg is the most important 
centre for refining gold. Other producers are Cape of Good 
Hope, Natal and orange Free state. 

 

2. U.S.A- More than 25% of world’s gold production comes from 
North America. The main gold fields are in California, Arizona, 
Dakota, Colorado, 

       Idaho, Montana, Alaska (Yukon and Fairbanks district) but 
due to extreme cold are not being used in a furbish way. 



3. RUSSIA- Important gold producers are Urals, Trans 
Baikal and lene Basin. Russia is the fourth biggest 
producer of Gold. 

4. CANADA- Canadian shield is the most important 
gold area. Infact gold is found from western Quebec 
to North west territory. In the west British Columbia 
and North west territories also produce gold. 

5. AUSTRALIA-Main gold producing areas 

• Western Australia includes Coolgardie, Kalgoorlie 
and Yampi. 

• Queensland-Mount Morgan and Charles Towers. 

• Victoria-Bendigo, Poseidon and Balart. 

6.   INDIA- Karnataka (Kolar gold fields and Hutti mines) 
and Andhra Pradesh (Ramgiri and Chigargunta 
mines) 
 



SILVER 

   Silver has a wider use than gold. It is used in 

photographic industry, dentistry and in the 

manufacture of luxury articles. 

   Silver is found pure and in combination with gold, lead, 

Copper. 

   DISTRIBUTION OF SILVER 

   Most of the silver production in Mexico comes from 

the mines in Pachuca in the state of Hidalgo and the 

state of Chihuahua. 

    In USA silver comes from Idaho, Montana, Utah, 

Nevada, Texas, Colorado and Arizona. 



 



… 
   The production of Silver in Canada is mainly 

concentrated in Ontario and British Columbia. 

   In Peru silver is raised along with lead and copper 
from the mines of Cerro de Pasco. 

   Australia has silver deposits in New South Wales and 
Western Australia. 

   The Baldwin of Myanmar is the largest producer of 
silver in Asia. 

   Western Germany, Soviet Russia, Yugoslavia and 
Spain are the important producers of silver in Europe. 

   In India production of silver was 12 tons in 2003 and 
most of its comes from Zarwar mines of Rajasthan. 
Silver in India is raised with gold in Kolar gold fields of 
Karnataka, with lead in Zarwar mines and with copper 
in Manbhum. Silver resources in India are negligible. 

 



WORLD PRODUCTION OF SILVER 
(in tonnes) 

Country  2001 2002 2003 

Australia  1970  2077  1868  

Bolivia  410  461  466  

Canada 1320 1408 1309 

Chile 1349 1210 1313 

China  2013 2200 2500 

Kazakhstan 943 856 805 

Mexico 2760 2747 2569 

Peru  2674 2687 2921 

Poland 1232 1343 1296 

Russia 400 400 700 

USA 1740 1421 1239 

Other Countries 

 

2173 2037 1839 

Total 18984 18847 18825 



OTHER MINERAL RESSOURCES 

1. ZINC – Though zinc may occur in various minerals the ores of 
commercial values are chiefly sulphides, of which Sphalerite is 
the most important. It is used in galvanized roofing and siding 
sheets, wire fence, pails etc. It is corrosion resisting. It is found 
in association with other ore metals, especially lead. So zinc 
producing districts coincide with lead producing areas. 

    DISTRIBUTION OF ZINC 

    In USA – Joplin, Missouri, New Jersey, north eastern 
Oklahoma and the adjacent areas of Kansas and Missouri, 
Idaho, Utah, Montana and Arizona in the west are the leading 
producers of zinc. 

    In Canada, the bulk of production of zinc comes from 
Br.Columbia, and Flin Flon region north of Lake Winnipeg. 

    The principal zinc mining areas of Australia is near Broken Hill, 
New South Wales. 



PRODUCTION OF ZINC 
(in 000’ tonnes) 

 

COUNTRY 2001 2002 2003 

Australia 1517 1469 1479 

Canada 1065 916 788 

China 1693 1624 1800 

India 215 262 318 

Irish Rep. 298 277 419 

Kazakhstan 345 392 393 

Mexico 429 446 414 

Peru 1057 1222 1373 

USA 842 780 738 

Other countries 1639 1512 1478 

World Total 9100 8900 9200 



…     In Europe zinc ore is mined on a fairly large scale in 
Germany, Poland, Italy and Yugoslavia. The most 
important centre is in upper Silesia. 

    India produced 318 tons of zinc ore in 2003. 
Production comes from Zarwar mines of Rajasthan 
and Arcot district of Chennai. 

 

2. MICA- Mica is flexible, tough and resilient. It is non-
conductor and hence makes an ideal electrical 
insulator. It is used in the electrical industry and hardly 
it has any substitute. Non splitting mica is usually 
ground and used as a lustrous sprinkle and wall 
paper, for roofing, lubrication, varnishes and other 
purposes. 

    There are several types of mica. The more valuable 
are those that split into fine sheets about 1/100th of an 
inch thick. 

     

 

 

 



DISTRIBUTION OF MICA 

    INDIA supplies about 80% of the world’s output. She is the 
leading exporter of Mica in the world. Gaya-Hazaribagh belt of 
Bihar, Nellore and Rajasthan are the principal areas of 
production. Bihar accounts for 50% of the India’s total 
production of Mica. The mica belt of Bihar has an area of 1200 
sq. miles, 80 miles long and 15 miles broad, running through 
Gaya, Monghyr, Manbhum and Hazaribagh. The second 
important belt lies in Ajmer-Jaipur of Rajasthan. 

    It has an area of 1100 sq miles. The third belt of 600 sq miles 
lie in Andhra Pradesh. India produces both black and white 
variety of mica. 

    The USA, UK, Japan, France and West Germany are the 
principal buyers of Indian Mica.  

    Brazil, Madagascar and Canada are also important producers 
of mica. 

 



… 
3.TIN- It is used for coating this sheets as it is 

corrosion resisting. Tin is extensively used in 
the canning industry and as an alloy with 
bronze. The USA is the greatest consumer of 
tin consuming 50% of world’s output. 

   The principal ore is Casseterite an oxide of tin 
usually found in the metamorphic rock. About 
75% of tin is recovered from placer deposits of 
Casseterite and 25% is obtained by lode 
deposits. Mountain chain which runs north 
south is south west Asia through Myanmar, 
Yunnan, Thailand, Malaysia and Indonesia 
produce 75% of the world’s tin production. The 
ore is found in the veins inside the rocks as tin 
lode. 



DISTRIBUTION OF TIN 
    Malaysia is the biggest producer of tin in the world. Its 

reserves, appear in Kinta in Selangor, Perak and 
Penang. Sungei Lembing is the largest lode mine of 
tin in the world. 

    Banga, Billiton and Singkep are the producing area s 
of Indonesia. 

    In Thailand tin is produced in Pucket Island. 

    In China tin is produced in Yunnan and Kwangsi. 

    Katanga is the main supplier of tin in Congo. 

    In Britain production comes from the deep mines of 
Cornwall. Britain is the leading smelter of tin in the 
world. 

   Soviet Russia also produces tin from the mines of 
Leningorsk and Olovyannaya in Tran Baikal. 



CHROMIUM 

   Chromite is essential for steel manufacture. The ore 
from which most chromium is derived is chromium 
which is dark in color and infusible. It is used in 
metallurgical and chemical industries. For high speed 
steel, stainless steel, armour plate it is essential. 

   The Soviet Union was the leading producer of 
chromium in the world. The reserves are in the Central 
Ural mountains area and in northwest in Perm area 
known as Sara now district. Turkey, Union of South 
Africa, Yugoslavia, Zimbabwe and Finland are the 
principal producers of Chromium. 

In India deposits of economic significance occur in Bihar, 
Karnataka, Maharashtra, Orissa and Tamil Nadu. 



WORLD CHROMIUM PRODUCERS 

 

COUNTRY 2001 2002 2003 

Brazil 300 200 300 

Finland 575 566 549 

India 1549 3066 3199 

Kazakhstan 2046 2370 2928 

South Africa 5502 6436 7405 

Turkey 455 326 229 

Zimbabwe 723 726 666 

Other countries 850 807 1124 

World Total 12000 14500 16400 



PROBLEMS CAUSED BY MINERAL 

RESOURCES 
       Extracting minerals from the earth and processing them 

produces enormous environmental damage. 

1. Mining Process- In surface strip mining top soil is scrapped 
off. This leads to unsightly slag heaps and large holes in the 
ground. 

       In Under ground mining tunnels can cave in, dangerous 
gases can explode or poison leading to death of miners. 
Tunnels can cave in causing surface subsidence, leading to 
house and road collapse. Problem of danger from old tunnels 
in abandoned mines. 

2.    Waste- Mining produces ¾ of all waste. Every year million 
tonnes of ore is mined which increase the wastage by mining 
poor regions. This waste piled into unstable slag heaps which 
are difficult to re vegetate. 



…… 

• sdffdgf 

MINING WASTE 

POLLUTION SOIL EROSION 



….. 
3. POLLUTION-Air pollution from the mineral 

industry has made tens of thousands of 
hectares of soil uninhabitable and causes 
thousands of birth deformities and illness every 
year. Tailings and slags often contain toxic 
material which can be leached out into 
surrounding soil and can pollute waterways. 

4. Soil Erosion- Mining produces soil erosion as 
much as earth’s rivers combined. It is caused 
principally because dirt roads are built to reach 
mines. Landscape also often dotted with 
“Borrow Pits” left after small deposits are dug 
out of surface such pits often fill with water and 
are dangerous and unsightly.  



WHY TO CONSERVE MINERAL 

RESOURCES 
At the present rate of supply Aluminum will last about 

200 years. 

Reserves of Lead, Tin and Zinc will only last 20-30 

years. 

However as supplies diminish less economical 

reserves will become economically viable. 

 Industrialized countries use most of minerals (25% of 

people of developed countries use 75% of the mineral 

resources). 

   Thus the misuse and increased supplies of mineral 

resources has highlighted the question of finding 

alternatives to sustain these for future generations. 



ALTERNATIVES TO DIMINISHING 

SUPPLIES ARE; 

      There are three alternatives to diminishing supplies of mineral 
resources. 

                   1. RECYCLING- 
 “The use of previously used materials for new purposes.” 

 Suitable mainly for “Pure” products that are not mixed with any 
other substances. E.g. Glass, Aluminum, Cans. 

 For mixed products cost of separation and recovery exceed 
the value of the recycled product. 

 Recycling reduces the air and water pollution associated with 
aluminum production by 95% 

 Recycling eliminates the amount of mining waste, damage to 
the environment etc. 



2. CONSERVATION 

 We should encourage the conservation of 

minerals by producing and using products that 

last for a long time so do need to be replaced 

often. 

 This however is unlikely to happen because; 

shoddily made products are cheaper to produce 

and buy and  

 wants to replace appliances with more 

advanced models as technology improves. 

 

 



3.SUBSITUTION 

 Substituting something else for a Mineral. E.g. 

Synthetic Polymers (PVC, Fiber glass, Polyester, 

Nylon). 

 E.g. Polymers have replaced wood, cotton, leather, 

bone etc. 

 However many polymers are made of petroleum   

   The best way to conserve minerals to REDUCE or 

their JUDICIOUS USE 

 

 

 

  



THANK YOU 


