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                                                   IGCSE Environment Management Notes (IGCSE 0680) 

 

             Chapter 1: Rocks and Minerals extraction 

 

1. Describe and explain the rock cycle with a suitable diagram. 

 

 

 
                                                                           Fig.1.1 Rock Cycle 

 

Note: use simple diagram 

 

Weathering and erosion break off fragments of surface rock. The fragments of rock (sediments) are 

deposited and build up in layers.  

 

As the layers build up, the lower layers are compacted into sedimentary rock. 

 

The sedimentary rock and igneous rock subjected to heat and pressure underground form metamorphic 

rock. 

 

At higher temperature rocks melt to form magma.  The magma cools to form igneous rock. 

 

 

2. Describe and explain the formation and igneous, sedimentary and metamorphic rocks. 

 

Igneous Rock: The word igneous has been derived from Latin word ‘IGNIS’ which means fire. Igneous 

rocks are known as ‘Primary rocks’ or ‘Parent rocks’ as all other rocks are derived from the igneous 

rocks. The hot lava is which moves towards the surface through cracks and joints is get solidified by 

cooling either on the surface of the earth or below in the cracks and formed into igneous rock. Example: 

Basalt, Granite 

 

Sedimentary Rock: Sedimentary rocks are formed from those materials or sediments which are derived 

from igneous and metamorphic rock, which are deposited at favourable sites and are compacted and 

cemented to form sedimentary rock. The sediments are deposited layer by layer or in the form of strata 

and consequently, these rocks are also known as Stratified rocks. Example: Sandstone, Shale, Limestone 

 

Metamorphic Rock: The word  has been derived from two Greek words ’meta’ which means ‘change’ 

and ‘morphic’ meaning ‘form’. Thus metamorphic rocks are formed when the original character of the 
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Igneous and sedimentary rocks is partly or wholly changed. As a result of high pressure, Granite is 

converted into gneiss. Clay and Shale are transformed into Schist. Due to high temperature, Sandstone 

changes into Quartzite. Example: Gneiss, Schist, Quartzite 

 

  

3. Describe and explain the characteristics of igneous, sedimentary and metamorphic rocks. 

 

Characteristics of Igneous rock: 

– Usually contain crystals solidified from the molten materials 

– Dark in colour and high density; rich in mineral like iron and magnesium 

– Light in colour and low density mainly composed of silica 

 

Characteristics of Sedimentary rock: 

– Deposited in layers and separated by line or cracks 

– Combination of fossils of organism 

– Made of sand grain (sandstone), and fossils of sea creatures (limestone) 

– Made of tiny clay particles (Shale) 

 

Characteristics of metamorphic rock: 

– Formed due to high pressure and temperature 

– A very resistant rock (quartzite) 

– Dark grey or black (slate) 

– Layers of different minerals (gneiss) 

 

4. Describe the surface mining methods of extraction of rocks and minerals. 

 

Surface mining (open cast) methods of extraction of rocks and minerals 

1. Geological survey is done using satellite image to find out the availability of minerals 

2. Finding the exact location of minerals, depth and quantity of minerals 

3. Clear the vegetation and remove and the top soil 

4. Break up and loosen the rock by using explosives like dynamites 

5. Use diggers to remove the loose rock 

6. Put the rock or minerals into trucks or railway wagon to be carried for extraction and refining. 

 

5. Describe the subsurface mining methods of extraction of rocks and minerals. 

 

Subsurface (deep mining) mining methods of extraction of rocks and minerals. 

1. Geological survey is done using satellite image to find out the availability of minerals 

2. Finding the exact location of minerals, depth and quantity of minerals 

3. Sinking a vertical shaft down to the rock layer containing minerals 

4. Making a horizontal tunnel following the mineral layer 

5. Extracting the minerals by digging done by miners and machines 

6. Bringing the loose rock from the mine and piling up on the surface 

7. Bringing the minerals to the surface to be transported way in truck or trains 

 

6. Describe and explain the factors that influence the extraction of rocks and minerals. 

1. The costs of exploration and extraction:  

It is easy to look for minerals on the surface when there is clue of presence of ores, such as change 

in colour of part of a rock. But it is expensive to do exploration under the seabed or located deep 

underground. Extraction cost is high for deep mining and cheaper for surface mining. 

 

2. Geology: Simple geology which is found in unbroken horizontal bed near the surface as it is easy 

to use machine. However, it is difficult to extract under folding and faulting rocks especially those 

deep underground. It is expensive to vary the height of tunnels in faulted rocks and to make the 

roof tunnels safe from rock falls in badly shattered rocks. 
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3. Climate: It is unfavourable to extract minerals in a very cold and hot place or heavy rain. It is 

more favourable to explore and extract minerals in the temperate climate.  For example, it is 

difficult to explore and extract minerals in the polar region due to climatic reason.  

 

4. Accessibility or transportation: Close to places where many people live and industries using 

minerals are already located, so there is likely to be dense network of existing road and railways. 

In remote places far away from people and economic activities, new roads and railways will need 

to be built, adding to the costs of exploration. 

 

5. The environmental impact: In a no sensitive local environmental issues areas are more favourable 

for minerals extraction than in those places of environmental concerns and protected areas. For 

example, in a forested or densely populated area may be sensitive to environmental issues.   

 

6. Supply and demand: High demands tend to increase extraction and low demand reduces extraction 

of minerals. High prices encourage more production and low prices reduce output. Even small 

mines in remote areas can be profitable when the price increase. 

 

7. Describe and explain the environmental impacts of rock and mineral extraction.  

 

 Loss of habitats – excavation and waste heaps destroy habitats, causing wildlife to leave the area 

and the death of slow moving or sedentary ones. The destruction of vegetation removes food 

supplies, cover from predators and nesting sites.  

 

 Land pollution – soil can be contaminated by toxic particles in wind-blown dust and by chemical 

spills. Open mining produces large volumes of waste. The waste heaps on the surface pollute the 

land. Once the soil has been removed, it is difficult for the plants to grow again. 

 

 Water pollution – surface streams and ground water supplies can be contaminated and become 

unfit for human consumption. The soil and sediment eroded from waste heaps can build up in 

streams and degrade the water quality, alter aquatic habitats and reduce the water content.  

 

 Air pollution – pollutants in the atmosphere can have serious effects on people’s health and on the 

environment. The dust particles from excavators, blasting, transportation, wind erosion of waste 

heaps, dust from tailing, waste dumps etc pollute the air. Air pollution from trucks, cars, heavy 

equipment, gases emitted from combustion of fuel during minerals processing.  

 

 Noise pollution – Noise pollution from drilling, blasting, loading and unloading dumper vehicles 

and vehicle engines frighten wildlife, disrupts breeding and disturbs nearby residents. 

 

 Visual impact – another problem is the visual impact. The mine building, chimneys, waste heaps, 

derelict sites and land covered with dust look ugly. Thus, trees are often planted as screens around 

mining sites to reduce the visual pollution. 

 

8. Describe and explain the socio-economic impacts of rock and mineral extraction. 

 

 Employments:  employment for local people who learn new skills, either directly in mining or in 

associated service and manufacturing industries.  

 

 Foreign exchange: if the mineral is exported it boosts the national economy, as well as the local 

government. Foreign exchange gained from the sale of exports pays for imports, develops 

infrastructure and improved the quality of life of its citizen. 

 



  
© Dr. R.B. Thohe Pou M.A. PhD  IGCSE Environmental Management 0680  ©2018         Page 4 

 
  

 Infrastructures: road or railways have to be constructed to and from the mine. Other infrastructure 

has to be provided, including water and power supplies. All also benefit the local people as it 

make it economical to supply them with the services. 

 

 Higher wages: More wages in the local community support services, such as shops, so the local 

economy improves. 

 

 Taxes: More taxes collected from the mining companies by local governments can be used to 

develop the area providing more hospitals, improving schools, and adding other facilities. 

 

 

9. Describe and evaluate strategies for restoring landscapes damaged by rock and mineral extraction. 

 

1. Landfill: Old quarries and large holes left after mining are often used for disposal of waste. This is 

done by landfilling, which is a cheap and easy way to dispose of waste. The waste is dumped into the hole 

and from time to time, it is leveled off and compacted. When full, the land can be reclaimed for other uses 

as forestry, farming for other recreational purposes. 

 

Effectiveness: It is cheap and an easy way to dispose waste. However, disposing waste without proper 

management may cause various diseases like Cholera, Malaria, Typhoid etc. It is also possible only the 

mining sites are close to big city as it becomes difficult to carry waste to dispose. 

 

2. Landscaping: Once the surface mining or quarrying is done, an environmentally friendly action need to 

be taken by filling in the hole and replace the top soil so as to look similar condition to what it was like 

before the work began. The old top soil is replaced and the trees, grasses, and shelter belts can be planted, 

which is also known as landscaping. 

 

Effectiveness: It is difficult and expensive to fill up the old mined pit with soil. However, once it is filled 

up the pit, the farmers can use for farming purpose, recreational purpose or use any other purpose. 

 

3. Reservoir: The old mined pit can change into a reservoir by bringing water through a canal. The mined 

pit can be filled up with water; plant trees in the surrounding and change into a beautiful tourism place. 

   

Effectiveness: Changing an old mined pit into reservoir is easy and less expensive when water is available 

nearby areas. However, it is difficult to get water when the mined pit is away from the water sources, and 

in this case it is unsuitable to change into a reservoir.  

 

4. Bioremediation: Bioremediation involves planting of trees and allowing the toxic chemicals to be 

absorbed by the trees. Once the trees absorbed the toxic chemical, it can be cut down and burn the trees 

and reclaim the land for farming purpose. Another way of bioremediation is allowing the bacteria to 

grow, and the bacteria found in soils are able to absorb pollutants and turn into less harmful substances. 

 

break down the toxic substances and the old quarries become less harmful.   

 

Effectiveness: The reclaimed land can be used for farming and other recreational purpose. It takes time to 

grow trees and cut down the trees to remove the toxic chemicals.  

 

10. Define sustainable resource and sustainable development. 

 Sustainable describes activities and economic growth which have a long future as people are 

working with the environment upon which they depend. 

 Sustainable resource is something useful to humans which will last forever or which can be 

replaced. 

 Sustainable development is the development considering the needs of the future generation as well 

as meeting the needs of the present generation. 
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11. Describe and evaluate strategies for the sustainable use of rocks and minerals.  

 

 Increased efficiency in use:  the modern approach is to use resources efficiently and reusing waste 

in new products, reducing minerals by using substitute like plastic instead of copper pipes. Car 

manufacturers seek more efficient engines which consume less fuel, and in developed countries 

insist on labeling on electrical goods which indicate energy efficiency. 

 

Effectiveness: The new technology has improved efficiency in use like home appliances that 

consume less energy, and using alternative to mineral like using plastic instead of copper. 

However, the home appliances or cars that consume less minerals are costlier, and also it takes 

time in research and development.     

 

 Increased efficiency in extraction and refining: the technological development now allow 

minerals to be extracted from thinner seams, greater depth at higher rate. The greater the 

percentage of a mineral that can be extracted from mineral ore, the less waste and the greater the 

profit for the mining company. Improvements in refining minerals minimize waste during 

processing. 

Effectiveness: with the improvement of the technology, minerals can be extracted from thinner 

seams and refine without much wasting. However, minerals are finite and it takes million of years 

to form, and it will be soon exhausted.   

 

 Reduce, reuse and recycle: 3RS is where individuals can make a big difference. Lights and 

machines can be switched off when not in use to reduce energy consumption. Glass, aluminium 

cans, paper, plastic etc can be collected and recycled.  

Effectiveness: educating the people to reuse, reduce and recycle the minerals could help to 

sustainable. However, in the developing countries, there is less recycling, and in the developed 

countries generally people do not reuse many things. 

 

 Legislation that is enforced: recycling is enforced by law in many countries and penalties are 

given for breaking this law. In MEDCs, permission for extraction of rocks and minerals is given if 

strict guidelines to safeguard the environment and sustainability of the rocks or minerals are 

followed. 

Effectiveness: The legislation which enforces to recycle, reduce and reduce can save lots of 

minerals. It is easy make rules and laws but it is difficult to implement in many developing 

countries.  

 

12. Explain why disposal of waste in landfill sites need careful management. 

 Land contamination – dangerous substances are dumped such as toxic metals, for example, lead 

and mercury 

 Water pollution – contaminated substances leak into the ground are carried by filtration into 

ground water supplies and rivers. 

 Health hazards – from rodents, flies, bad odours from the presence of harmful substances, like 

asbestos and arsenic from contaminated sources of drinking water. 

 

13. Discuss whether mineral resources can be used sustainably.       

 

 Yes. Mineral resources can be used sustainably as there are lots of mineral depositions all over the 

world.  

 There is also alternative energy source to fossil fuel and it can be use as a substitute.  

 No. The mineral resources are finite and it will be soon finished. 

  It takes millions of years to form minerals, and the rate of using up of mineral resources is faster 

than the formation of mineral resources.  

 


