
MASS MOVEMENT AND HUMAN RESPONSES 

 

1. Defining Mass Movement: 

 

1.1 It is the movement of a large volume of material down a slope. 

1.2 It is caused by the instability of slopes. 

1.3 It can be rapid or spontaneous when too much stress is applied quickly. 

1.4 It can also be slow process when stress only just overcomes stability. 

1.5 DO NOT confuse mass movement with erosion.  They are different 

processes, but may influence each other. 

1.6 The KEY to mass movement is the force of GRAVITY. 

1.7 GRAVITY causes masses of material to move down a slope.  

1.8 The Influence of gravity will be closely linked with the angle of the slope 

and the weight of the rock material on the slope. 

 

2. Most common causes of Slope Failure: 

 

2.1. Prolonged or heavy rainfall: 

2.1.1 Water increases the weight of the material on the slope. 

2.1.2 This causes a greater gravitational force. 

2.1.3 Too much water breaks the cohesive bonds between soil particles. 

2.1.4 Cohesion is the force that makes particles stick together. 

2.1.5 This weakens the slope by loosening material. 

2.1.6 Bedding planes give a surface for material to slide on. 

2.1.7 Bedding planes are the joints between different layers of rock and 

soil. 

2.1.8 These will be lubricated by water and encourage movement 

downslope. 

 

2.2 Earthquakes: 

2.2.1 They make slopes vibrate. 

2.2.2 This can then lead to mass movement, especially if water is 

present. 

 

2.3 Rain splash: 

2.3.1 It often lifts individual grains of soil. 

2.3.2 Then it moves them some distance from their source. 



 

3. Types of Mass Movement: 

 

3.1. Soil creep: 

3.1.1 It operates on cohesive materials. 

3.1.2 It occurs over a long time span. 

3.1.3 It is the movement of slope sediments in a series of steps. 

3.1.4 It is caused by temperature fluctuations; variation in moisture and 

gravity on soil sediments on a slope. 

3.1.5 It occurs when some mechanism causes the surface soil layer to 

expand and contract. 

3.1.6 Temperature fluctuations are the changes between day and night 

temperatures and between seasons. 

3.1.7 Expansion moves the soil particles upwards and perpendicular to 

the angle of the slope. 

3.1.8 Contraction moves the soil particles downward under the influence 

of gravity. The angle of movement differs from the angle of 

movement in expansion. 

3.1.9 The result is the slow downward movement of the slope’s material. 

horizontally layered rocks are of similar resistance to erosion, the 

landscape will be different than the Karoo. 

3.1.10 The impact on humans are that house walls crack, doors no longer 

fit their frames, tiles pop off walls, telecommunication poles fall 

over, fences break, water and gas mains break, gashes in roads 

and trees grow at downward angles. 

 

3.2. Solifluction: 

3.2.1 It is also called soil fluction. 

3.2.2 It is the slow movement of soil caused by freeze-thaw action. 

3.2.3 It is widespread in polar and sub-polar regions. 

3.2.4 In these regions the soil are permanently frozen (called 

permafrost). 

3.2.5 Solifluction occurs where daily and seasonal temperatures are 

above freezing. 

3.2.6 The upper portion of soil or permafrost thaws. 

3.2.7 It then creates waterlogged masses as the water cannot drain 

through the permafrost. 



3.2.8 The waterlogged mass then flows down the slope as lobes of 

sediment and surface vegetation. 

 

3.3. Landslides: 

3.3.1  It occurs when the surface of a slope moves downhill. 

3.3.2 It usually destroys everything in its path. 

3.3.3 The speed of the slide will depend on the angle of the slope.  The 

steeper the slope, the faster the material will move. 

3.3.4 The amount of material moving, will depend on the depth of the soil 

on the slope, the angle of the slope and the lubricating effect of 

water. 

3.3.5 It can be very destructive and have claimed many lives in the past. 

3.3.6 Humans can increase the risk of slides by building on slopes; or 

undermining them with excavations; or road cuttings  

 

3.4. Rotational Slips (Slumps): 

3.4.1 They occur along clearly defined planes of weakness that have a 

concave beneath the Earth’s surface. 

3.4.2 They can be caused by a variety of factors. 

3.4.3 They normally occur in clay or shale. 

3.4.4 The most common reason they occur is the result of erosion at the 

base of a slope. 

3.4.5 The erosion reduces the support for overlying sediments. 

3.4.6 This erosion can be caused by a stream channel or by a wave 

action. 

3.4.7 The base might also be remove during construction of roads or 

buildings. 

 

3.5. Mudflows: 

3.5.1 They occur when the slope material become so saturated that the 

bond adhesive between particles are lost. 

3.5.2 The saturated material then flows downslope like a thick fluid. 

3.5.3 Flow stops when there is water loss by way of seepage and the 

sediment solidify. 

3.5.4 It can occur on low slope angles because of the lubricating effect of 

water. 

 



 

3.6. Rock falls: 

3.6.1 It’s the mass movement on hard rock slopes. 

3.6.2 Rocks get their strength from the strong bond between grains when 

magma cools and crystallises or when sediment turns to rock. 

3.6.3 Because of their great internal strength, rocks can have relatively 

steep angles. 

3.6.4 Weaknesses may occur where bedding planes and joints formed 

naturally in the rock. 

3.6.5 Most mass movement on hard rock slopes involve the movement of 

small rocks loosened by gravitation or freeze-thaw actions. 

3.6.6 This is called a rock-fall. 

3.6.7 Larger scale movement of rocks downslope can also occur along a 

well-defined joint or bedding plane. 

3.6.8 This is called a rockslide and is much bigger than a rock-fall. 

3.6.9 Most rockslides occur because the slope and rock layers dip in the 

same direction. 

 

4. Impact of Mass Movement on People and the Environment: 

 

4.1. Transport systems like roads and railways are destroyed. 

4.2. Homes and businesses are destroyed leaving people homeless and 

without incomes. 

4.3. People can be killed or injured. 

4.4. Expensive rescue missions must be undertaken to rescue people. 

4.5. Crops and livestock are destroyed, resulting in food shortages and loss of 

income. 

4.6. Water supplies are disrupted when dams, rivers and pipelines are 

damaged. 

4.7. Artificial dams caused by landslides might break and threaten lives. 

4.8. Tourism can be interrupted causing job losses and loss of income. 

4.9. Mining operations can be disrupted costing economies. 

4.10. Governments may face huge expenses for prevention and repairs. 

4.11. It can remove topsoil and vegetation and therefor disrupt the environment. 

4.12. Natural ecosystems can be disrupted or destroyed. 

4.13. Rivers can be blocked or diverted cutting off water supplies to lakes and 

dams. 



5. Reducing the Impact of Mass Movements on Humans: 

5.1. Careful monitoring of slopes that are known to be dangerous. 

5.2. Diversion barriers can be erected to divert mudflows away from people. 

5.3. Laws to prevent building on unstable slopes. 

5.4. Steel nets can be erected to catch rocks.  Example is Chapman’s Peak in 

Cape Town. 

5.5. Concrete overhangs can be constructed over threatened roads. 

5.6. Reinforce slopes with retaining walls to control mass movement. 

5.7. Reforestation of cleared slopes can stabilise surface material. 

5.8. Reduce run-offs by channelling rainwater to rivers can reduce formation of 

rills and gullies undermining slopes. 

5.9. Reducing heavy traffic on threatened roads can reduce vibrations and 

weight.  Example is Kaaiman’s Pass in Wilderness in Western Cape. 
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