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GEOA, 6th Semester, Unit II - 3.7, Basic concept of Mineral Resources 

           Ashis Biswas 

Mineral Resources 

A mineral is a naturally occurring substance, which is usually solid and inorganic, and 

has a crystal structure. Mineral resources are the key material basis for socio-economic 

development. Statistical results show that more than 95% of energy used by mankind, 80% 

industrial raw materials and 70% raw materials for agricultural production are from mineral 

resources. 

A mineral is a pure inorganic substance that occurs naturally in the earth’s crust. More 

than two-thousand minerals have been identified and most of these are inorganic, which are 

formed by the various combinations of elements. However, a small proportion of the earth’s 

crust contains organic materials; consist of single elements such as gold, silver, diamond, and 

sulfur. 

Categories of Mineral Resources 

Mineral resources can be divided into two major categories. 

 Metallic Mineral Resources 

 Non-metallic Mineral Resources 

There are metals that are hard which conduct electricity and heat with characteristics of luster 

or shine. Such metals are called metallic minerals. For example Silver, Chromium, Tin, Nickel, 

Copper, Iron, Lead, Aluminum, Gold, and Zinc. 

Metallic minerals 

Metallic minerals, as the name suggests, are the minerals containing one or more metals. These 

usually occur as mineral deposits and are a great heat and electricity conductor, such as iron, 

copper, silver, bauxite, manganese, etc. 

Nonmetallic minerals 
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Non-metallic mineral reserves consist of quarries of stone and clay and sand pits; mineral 

deposits with chemical and fertilizer; salt deposits; quartz deposits, gypsum, natural gemstones, 

asphalt and bitumen, peat and other non-metallic minerals other than coal and oil. 

Example: Iron, copper, gold, silver, etc. are some common metal minerals. In their inorganic 

chemical formula, non-metallic minerals do not contain metal elements. Clay, Diamond, 

Dolomite, Gypsum, Mica, Amethyst, and Quartz, etc. are some common examples. 

Metallic elements 

The metallic elements (or short metals) are the elements that have the following characteristics: 

they conduct electricity and heat. They are ductile and malevolent (i.e. can be deformed without 

breaking) and are usually solid at room temperature (the exception being mercury). 

 Francium is the most metallic component. Yet, except for one isotope, francium is a man-made 

element, and all isotopes are so radioactive that they almost immediately decay into another. The 

natural element with the highest metallic character is cesium, located on the periodic table 

immediately above the francium. 

Characteristics of Metallic Minerals 

 Metallic Minerals show a metallic shine in their appearance. 

 The potential source of the metal that can be got through mining. 

 Contains metals in their chemical composition. 

 Metallic minerals contain metal in raw form. 

Classification of metallic minerals: 

 Ferrous metallic minerals 

 Nonferrous metallic minerals 

Minerals that contain iron are called ferrous minerals. Example of ferrous minerals is 

Chromites, Iron ore, and manganese. 

Minerals that do not contain iron are called non- ferrous minerals. Examples of nonferrous 

minerals are lead, silver, gold, and copper. 
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There is a group of chemical elements which when melted do not generate a new product. Such 

special groups are called nonmetallic minerals. Example: Dimension stone, halite, sand, 

gypsum, uranium metal, gravel. 

 Characteristics of Nonmetallic Mineral Resources 

Minerals are identified with eight main properties: crystal habit, lustre, hardness, 

cleavage, break, colour, line, and specific gravity. There is usually no specific diagnostic 

property that can be used to classify a mineral sample on its own. 

Minerals are naturally occurring inorganic substances found under varying conditions and in 

different types of geological environments. They have a crystalline structure and come with a 

definite chemical composition. Minerals are divided into two types, namely metallic and non-

metallic minerals. 

 Minerals appear with a non-metallic shine or lustre 

 Do not contain extractable metals in their chemical composition 

Key Difference between Metallic and Non-metallic Minerals 

 When we talk about the difference between metallic and non-metallic minerals one that 

sticks out, in particular, is that metallic minerals are usually obtained from ores while 

non-metallic minerals are procured from industrial rocks and minerals. However, we will 

look at some of the other key differences between metallic and non-metallic minerals 

below. 

Examples of Minerals 

 Minerals are compounds naturally produced on Earth. They have a clear structure and 

chemical composition. There are more than 3000 known minerals. Some, like gold and 

diamond, is rare and precious, while others, like quartz, are more ordinary. 

 Minerals are composed of atoms as are all compounds. There are just only a hundred 

components around us, and they are the fundamental building blocks in everything of us. 

They can be found in their pure form, or chemically combined with other compound-

making elements. A compound is composed of two or more chemically united elements. 
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 Over 99 per cent of the minerals that make up the surface of the Earth consists of only 

eight elements. Some of such elements are found as complexes in conjunction with other 

elements. Minerals are naturally occurring elements or compounds in the Earth’s crust. 

Rocks are minerally shaped mixtures. Much as the building blocks of rocks are elements, 

so the rocks form the rock building blocks. 

 The mineral biotite has basal cleavage which means that it has a complete cleavage. The 

cleavage plane on top of this sample is visible on the smooth, reflective surface. The flat 

surface at the bottom, in line with the top of the bowl, is similar to the rim and thus 

reflects the same cleavage axis. 

Difference between Metallic and Non-metallic Minerals 

Metallic Non-Metallic 

Metallic Minerals are minerals in which metal 

elements are present in their raw form. 

Non-metallic minerals do not contain any metal 

substances in them. 

When metallic minerals are melted a new 

product is formed. 

In the case of non-metallic minerals, you don’t get 

any new product after such a process. 

Metallic minerals are usually found in igneous 

and metamorphic rock formations. 

Non-metallic minerals are often found embedded in 

young fold mountains and sedimentary rocks. 

Metallic minerals are good conductors of 

electricity as well as heat. 

Non-metallic minerals are basically good insulators 

of electricity and heat. 

Metallic minerals have high malleability and 

ductility. 

Non-metallic minerals, lack in malleability and 

ductility and these minerals break down easily. 

Metallic minerals generally have lustre. Non-metallic minerals do not have any shine or 

lustre. 
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