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ROCKS
Rock is a natural substance, it is a solid substance that form part of the earth’s crust. Also rocks are materials that form the earth’s crust. The Earth's outer solid layer, the lithosphere, is made of rock. When we talk of rocks many people think only about hard compact impervious masses such as occur in quarries or in mountain regions and inselbergs. This hard substances may be hard, like granite or soft like mud, the earth crust consist of various type of rocks and some of these rocks are fine grained or large grained. 

A rock can also be defined as a solid naturally occurring mass of consolidated mineral matter. This is because rocks are made up of granules of different minerals that form bigger and hard masses. “To geologists, a rock is a natural substance composed of solid crystals of different minerals that have been fused together into a solid lump. The minerals may or may not have been formed at the same time. What matters is that natural processes glued them all together.” 

Rocks, either massive or granular consist mainly of minerals which are inorganic substance with specific chemical composition. Most rocks are inorganic but some types of rocks such as coal are organic origin, having been formed mainly from plants remains. Majorly, rocks are aggregate of one or more minerals or mineraloids. For example, granite, a common rock, is a combination of the minerals quartz, feldspar and biotite. The scientific study of rocks is called petrology, which is an essential component of geology. 

Rocks are geologically classified according to characteristics such as mineral and chemical composition, permeability, the texture of the constituent particles, and particle size. These physical properties are the end result of the processes that formed the rocks. Over the course of time, rocks can transform from one type into another, as described by the geological model called the rock cycle. These events produce three general classes of rock: igneous, sedimentary, and metamorphic.

TYPES OF ROCK

Rocks are generally classified on the basis of origin, mode of formations and appearance into three major groups; namely:

Igneous Rock

Sedimentary Rock

Metamorphic Rock

1. 
IGNEOUS ROCK

Igneous rock (derived from the Latin word igneus meaning of fire, from ignis meaning fire) forms through the cooling and solidification of magma or lava. This magma can be derived from partial melts of pre-existing rocks in either a planet's mantle or crust. Typically, the melting of rocks is caused by one or more of three processes: an increase in temperature, a decrease in pressure, or a change in composition. They are crystalline in nature and very good examples of Basalt and Granite.

TYPES OF IGNEOUS ROCK

Igneous rocks can further be subdivided into two major categories, namely: 

Intrusive or Plutonic Rock

Extrusive or Volcanic Rocks

a.
Intrusive or Plutonic Rock
Plutonic or intrusive rocks result when magma cools and crystallizes slowly within the Earth's crust. A common example of this type is granite, diorite, and gabbro. About 64.7% of the Earth's crust by volume consists of igneous rocks; making it the most plentiful category. 



Extrusive or Volcanic Rocks

Extrusive or Volcanic rocks result from magma reaching the surface either as lava or fragmental ejecta, forming minerals such as pumice or basalt. The chemical abundance and the rate of cooling of magma typically form a sequence known as Bowen's reaction series. Most major igneous rocks are found along this scale.

Characteristics of Igneous Rock
1. These rocks are crystalline in nature

2. They are non-stratified rocks; that is they do not occur in layers.

3. They are resistant to erosion and are usually hard and impervious

4. They do not contain fossils

SEDIMENTARY ROCKS

Sedimentary rocks are formed at the earth's surface by the accumulation and cementation of fragments of earlier rocks, minerals, and organisms or as chemical precipitates and organic growths in water (sedimentation). This process causes clastic sediments (pieces of rock) or organic particles (detritus) to settle and accumulate, or for minerals to chemically precipitate (evaporite) from a solution. The particulate matter then undergoes compaction and cementation at moderate temperatures and pressures (diagenesis).

Before being deposited, sediments are formed by weathering of earlier rocks by erosion in a source area and then transported to the place of deposition by water, wind, ice, mass movement or glaciers (agents of denudation). Mud rocks comprise 65% (mudstone, shale and siltstone); sandstones 20 to 25% and carbonate rocks 10 to 15% (limestone and dolostone). About 7.9% of the crust by volume is composed of sedimentary rocks, with 82% of those being shales, while the remainder consists of limestone (6%), sandstone and arkoses (12%). Sedimentary rocks often contain fossils. Sedimentary rocks form under the influence of gravity and typically are deposited in horizontal or near horizontal layers or strata and may be referred to as stratified rocks. A small fraction of sedimentary rocks deposited on steep slopes will show cross bedding where one layer stops abruptly along an interface where another layer eroded the first as it was laid atop the first.



Also, sedimentary rocks can also be divided into three broad groups on the basis of their mode of formation, they are:

I. Organically Formed Sedimentary Rocks

II. Chemically Formed Sedimentary Rocks

III. Mechanically Formed Sedimentary Rocks

I   
Organically Formed Sedimentary Rocks
This are rocks which are formed from the remains of plants and animal. Some of the notable rocks formed by the remains of animals are chalk and corals. Those results from plants include peat, coal and lignite. 

II 
Chemically Formed Sedimentary Rocks

These are rocks which result from chemical composition; they can also be formed when salts and minerals precipitate out of a very concentrated solution or when water rich in salts and minerals dry up due to intense evaporation. This usually occurs in the dry deserts leaving a deposit of salts and other mineral elements in depression formerly filled with water the major rocks formed borax, potash, gypsum, nitrate and rock salt.

III 
Mechanically Formed Sedimentary Rocks

These are rocks which are formed as a result of the action of water, wind and ice. The following rocks are the results of the action of water which include clays, gravel and aluminum. Those that result from the action ice are moraine, boulder and gravel. The only rock produced by wind is loess.

Characteristics of Sedimentary Rock
They occurs in strata or layers

They contain fossils of plant and animals

They are non-crystalline in nature

They are formed through sedimentation

These rocks are resistant to erosion

METAMORPHIC ROCKS

Metamorphic rocks are formed by subjecting any rock type sedimentary rock, igneous rock or another older metamorphic rock to different temperature and pressure conditions than those in which the original rock was formed. This process is called metamorphism; meaning to "change in form". The result is a profound change in physical properties and chemistry of the stone. The original rock, known as the protolith, transforms into other mineral types or other forms of the same minerals, by recrystallization. The temperatures and pressures required for this process are always higher than those found at the Earth's surface: temperatures greater than 150 to 200 °C and pressures of 1500 bars. Metamorphic rocks compose 27.4% of the crust by volume.

Pressure metamorphism occurs when sediments are buried deep under the ground; pressure is dominant, and temperature plays a smaller role. This is termed burial metamorphism, and it can result in rocks such as jade. Where both heat and pressure play a role, the mechanism is termed regional metamorphism. This is typically found in mountain-building regions.

Also, metamorphic rocks are altered or changed rocks. In some cases, of rock change is brought about by heat or pressure alone and in other, by combination of both. Metamorphic rocks are usually harder than sedimentary or igneous rocks from which they are formed or derived. As a result of rock metamorphism, clays may be alter into slate, limestone into marble, coal into graphite, sandstone into quartzite and granite into gneiss.

Depending on the structure, metamorphic rocks are divided into two general categories. Those that possess a texture are referred to as foliated; the remainders are termed non-foliated. The name of the rock is then determined based on the types of minerals present. Schists are foliated rocks that are primarily composed of lamellar minerals such as micas. A gneiss has visible bands of differing lightness, with a common example being the granite gneiss. Other varieties of foliated rock include slates, phyllites, and mylonite. Familiar examples of non-foliated metamorphic rocks include marble, soapstone, and serpentine. This branch contains quartzite a metamorphosed form of sandstone and hornfels.

Characteristics of Metamorphic Rock

1. They often contain fossils  

2. Different colors and texture exist

3. They mainly occurs in layer

4. The rocks may be hard or soft 

DIFFERENCES BETWEEN SEDIMENTARY ROCKS AND METAMORPHIC ROCKS

1. Metamorphic rocks are generally more resistant to agent of denudation than most sedimentary rocks.

2. Sedimentary rocks are more permeable while metamorphic rocks are more impervious.

3. Metamorphic rocks contain nonferrous minerals while sedimentary rocks contain hydrocarbons as minerals.

4. Metamorphic rocks are crystalline while sedimentary rocks are non-crystalline. 

5. Sedimentary rocks have beautiful fossils while the fossils in metamorphic rocks have been destroyed by heat and pressure.

6. Sedimentary rocks are more jointed than the metamorphic rocks.

7. Sedimentary rocks generally subtend lower relief than metamorphic rocks.  

THE SOCIO-ECONOMIC IMPORTANCE OF ROCKS TO MAN

1. Sources of Minerals: Rocks forms the main source of mineral deposits such as Gold, Diamond, Copper, and Petroleum.

2. Sources of Raw Materials: Rocks provides and serves as source of raw materials for both light and heavy industries. Limestone derived from sedimentary rock is used for the manufacture of cement, whereas marble derived from metamorphic rock is used for manufacturing glasses.

3. For Construction Purposes: Rocks product particularly granite has become a very important ingredient for construction purposes. Virtually, there is no construction work that can be carried out without granite.

4. Rocks are Veritable Sources of Income: Rocks are veritable medium of income generation to government and individuals. Proceeds from this economic venture can boast the internally generated revenue of the state.

5. Sources of Job Opportunities: Through rock related activities a lot of people have been engaged. Most, especially those that mine the minerals as well as people working in the various quarry sites across the country.

6. Sources of Tourist Attraction: Mountain and rocks outcrops serves as an important source of tourist attraction to tourist. This mountain has some unique physical features that attract people to them.

7. Domestic Purposes: Rocks could be used for domestic purposes such as grinding stones among others.

8. For Environmental Beautification: Some beautiful rocks such as marble can be polished as an ornaments and landscaping object for decorating our houses, churches, mosques, tombs stone and generally for environmental beautification.

9. Sources of Fuel: From sedimentary rocks we derived products such as petroleum and coal which are veritable sources of fuel for domestic as well as industrial purposes.

10. Formation of Soil: Generally, soils are formed from disintegrated rocks particles arising from weathering processes.

11. Sources of Food Nutrients: rock salt such as sodium chloride (table salt) from sedimentary rocks provides minerals used in cooking.
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